
HEI Basic Information

Registration ID: HEI-U-0588 Name of the HEI: Vidyasagar University Institution Type: State

University

Year of Establishment: Jun 1981 Mode of Education:

Dual (have both regular courses and distance)

State: WEST BENGAL

Telephone: 03222275297 Email: registrar@mail.vidyasagar.ac.in Fax: 03222275329

Address: MIDNAPORE,721102, WEST BENGAL , INDIA Pin Code: 721102

Official Website of HEI:

VIDYASAGAR.AC.IN

Official website for distance education: dde.vidyasagar.ac.in

Department/School/Centre Information

Name of the Department/School/Centre of
Distance Education:

DIRECTORATE OF DISTANCE
EDUCATION

Address of the Department/School/Centre of Distance Education:

DIRECTORATE OF DISTANCE EDUCATION, VIDYASAGAR UNIV

Telephone of the
Department/School/Centre of Distance

Education:

03222264338

Email of the
Department/School/Centre of Distance

Education:

DIRECTOR.DDEVU@GMAIL.COM

Fax of the
Department/School/Centre of

Distance Education:

03222275329

HEI Authorities

Name of the Vice Chancellor: PROF. RANJAN CHAKRABARTI Vice Chancellor Email:

vc@mail.vidyasagar.ac.in

Vice
Chancellor

Mobile:

9476432828

Name of the Pro Vice Chancellor(if any): NA

Name of Director/Head of Department/Head of School/Centre of
Distance Education:

PROF PRAKASH CHANDRA DHARA

Designation: DIRECTOR Mobile No:

9433226695

Name of the Registrar: DR JAYANTA KISHORE NANDI Registrar Email:

registrar@mail.vidyasagar.ac.in

Registrar
Mobile:

9434111115

HEI Recognition



  Infrastructure

Recognition status of the HEI as per UGC Act, 1956:

SECTION 2(f)

Is HEI also recognized under
12 B :

Yes

Approval of Statutory
Authority:

Yes

Copy of relevant page of act allowing HEI to offer the programme in ODL : View

(/Uploads/Proposal/relevantHEIprgODL/HEI-U-0588/HEI-U-0588_relevantHEIprgODL_20191230132256.pdf)

NAAC Details

Whether accredited by NAAC? : Yes Grade: B+ Score: 2.8

Validity of NAAC : 09-12-2019 Upload NAAC Document : View (/Uploads/ODL/NAAC/HEI-U-

0588/NAAC_20190909182223.pdf)

Year of assessment of NAAC: 2014 Whether valid for the academic year 2020-21: Yes

Whether HEI is ready or has already applied for
NAAC assessment:

Yes

Reason (s): null State if NAAC is applicable for 2020-21: Yes

NIRF Ranking

NIRF Ranking : 149

HEI Other Information

Territorial Jurisdiction
of HEI as per its Act :

Within State

Mention District (s) : Territorial Jurisdiction as per UGC ODL Regulation :

Within State

Mention District (s) : Whether Center for Internal
Quality Assurance (CIQA) is

establised or not :

Yes

In case of existing recognized HEI, mention letter No. &
date of UGC recognition letter :

F.No. 1-18/2018(DEB-I) Dated: 31-12-2018

Total Build up area Exclusively for open and distance learning (Minimum 15000 Sq):

Build-up Area Type

Minimum Built up area
required as per
Regulations

Built-Up Area
available(Carpet
Area Sq. ft) Difference

Academic 7500 8400 -900

https://deb.ugc.ac.in/Uploads/Proposal/relevantHEIprgODL/HEI-U-0588/HEI-U-0588_relevantHEIprgODL_20191230132256.pdf
https://deb.ugc.ac.in/Uploads/ODL/NAAC/HEI-U-0588/NAAC_20190909182223.pdf


  Activity Calendar

Build-up Area Type

Minimum Built up area
required as per
Regulations

Built-Up Area
available(Carpet
Area Sq. ft) Difference

Administrative 1500 12000 -1050

Academic support such as Library, Reading Room, Computer
Centre, Information and Communication technology labs, Video and
Audio Labs etc.

4500 12000 -7500

Amenities or other support facilities(Excluding toilets) 1500 2800 -1300

Total built-up area for ODL activities 15000 35200 -2020

Academic Year Planner [Programmes under yearly system]:

Srno Name of the Activity

Tentative months schedule (specify months) during Year

From (Month) To (Month)

1 Admission May Aug

2 Distribution of SLM Nov Dec

3 Contact Programmes(counselling, Practicals,etc.) Nov Aug

4 Assignment Submission (if any) Dec Feb

5 Evaluation of Assignment Feb May

6 Examination Oct Jan

7 Declaration of Result Mar Apr

8 Re–registration Apr May

Academic Year Planner [Programmes under Semester System]:

Srno Name of the Activity

Tentative months schedule (specify months) during Year

From (Month) To (Month) From (Month) To (Month)

1 Admission Jan Feb Jul Aug

2 Distribution of SLM Feb Mar Aug Sep

3 Contact Programmes(counselling, Practicals,etc.) Feb May Aug Nov

4 Assignment Submission (if any) Mar Mar Oct Oct

5 Evaluation of Assignment Apr Apr Nov Nov



  DEB RECOGNIZED STATUS

  Proposed Programmes

Srno Name of the Activity

Tentative months schedule (specify months) during Year

From (Month) To (Month) From (Month) To (Month)

6 Examination Jun Jun Dec Dec

7 Declaration of Result Jul Jul Jan Jan

8 Re–registration Aug Aug Feb Feb

Upload the supporting documents i.e. Recognition letters

2018-19 View File (/Uploads/Proposal/recognitionletters2018/HEI-U-0588/HEI-U-0588_recognitionletters2018_20191228114136.pdf)

2019-20 View File (/Uploads/Proposal/recognitionletters2019/HEI-U-0588/HEI-U-0588_recognitionletters2019_20191228114136.pdf)

Are you recognized by UGC, DEB unde UGC(ODL) Regulations, 2017?

Yes

Have you filled CIQA Report for academic year 2018-19? : Yes

When was SLM delivered to student for academic year 2019-20 

Month Year

Printing Material Nov 2019

Audio-Video Material NA 2019

Online Material Nov 2019

Compute based Material Dec 2019

Details of the programme

Srno Year Level
Academic
Session Name of Programme

Duration
(In
Years)

Number
of
Credits

Date of
Approval of
Statutory
Authority (s)
(DD-MM-YYYY)
of HEI

Date of Approval
of Regulatory
Authority (s) (DD-
MM-YYYY) if
applicable

https://deb.ugc.ac.in/Uploads/Proposal/recognitionletters2018/HEI-U-0588/HEI-U-0588_recognitionletters2018_20191228114136.pdf
https://deb.ugc.ac.in/Uploads/Proposal/recognitionletters2019/HEI-U-0588/HEI-U-0588_recognitionletters2019_20191228114136.pdf


Srno Year Level
Academic
Session Name of Programme

Duration
(In
Years)

Number
of
Credits

Date of
Approval of
Statutory
Authority (s)
(DD-MM-YYYY)
of HEI

Date of Approval
of Regulatory
Authority (s) (DD-
MM-YYYY) if
applicable

1 2020-
21

PG July Arts/Humanities/Social
Sciences - Masters of Arts
- English

2 98 24-12-2019 31-12-2018

2 2020-
21

PG July Arts/Humanities/Social
Sciences - Masters of Arts
- History

2 96 24-12-2019 31-12-2018

3 2020-
21

PG July Arts/Humanities/Social
Sciences - Masters of Arts
- Political Science

2 98 24-12-2019 31-12-2018

4 2020-
21

PG July Arts/Humanities/Social
Sciences - Masters of Arts
- Sanskrit

2 100 24-12-2019 31-12-2018

5 2020-
21

PG July Business
Administration/Commerce/
Management/Finance -
Master of Commerce - NA

2 98 24-12-2019 31-12-2018

6 2020-
21

PG July Sciences - Master of
Science - Mathematics

2 98 24-12-2019 31-12-2018

7 2020-
21

PG July Sciences - Master of
Science - Environmental
Science

2 96 24-12-2019 31-12-2018

8 2020-
21

PG July Sciences - Master of
Science - Geography

2 96 24-12-2019 06-07-2016

9 2020-
21

PG July Sciences - Master of
Science - Physics

2 96 24-12-2019 31-12-2018

10 2020-
21

PG July Sciences - Master of
Science - Zoology

2 96 24-12-2019 06-07-2016

11 2020-
21

PG July Sciences - Master of
Science - Botany

2 96 24-12-2019 06-07-2016

12 2020-
21

PG July Sciences - Master of
Science - Chemistry

2 96 24-12-2019 31-12-2018

13 2020-
21

PG July Sciences - Master of
Science - Computer
Science

2 88 24-12-2019 31-12-2018

14 2020-
21

PG July Sciences - Master of
Science - Dietetics &
Community Nutrition
Management

2 120 24-12-2019 31-12-2018

15 2020-
21

PG July Arts/Humanities/Social
Sciences - Masters of Arts
- Bengali

2 116 24-12-2019 31-12-2018



  PPR (Programme Project Report)

  SLM (Self Learning Material)

Srno Year Approved Programme Date of Approval of PPR

1 2020-
21

Arts/Humanities/Social Sciences - Masters of Arts - English 24-12-2019

2 2020-
21

Arts/Humanities/Social Sciences - Masters of Arts - History 24-12-2019

3 2020-
21

Arts/Humanities/Social Sciences - Masters of Arts - Political Science 24-12-2019

4 2020-
21

Arts/Humanities/Social Sciences - Masters of Arts - Sanskrit 24-12-2019

5 2020-
21

Business Administration/Commerce/ Management/Finance - Master of Commerce -
NA

24-12-2019

6 2020-
21

Sciences - Master of Science - Mathematics 24-12-2019

7 2020-
21

Sciences - Master of Science - Environmental Science 24-12-2019

8 2020-
21

Sciences - Master of Science - Geography 24-12-2019

9 2020-
21

Sciences - Master of Science - Physics 24-12-2019

10 2020-
21

Sciences - Master of Science - Zoology 24-12-2019

11 2020-
21

Sciences - Master of Science - Botany 24-12-2019

12 2020-
21

Sciences - Master of Science - Chemistry 24-12-2019

13 2020-
21

Sciences - Master of Science - Computer Science 24-12-2019

14 2020-
21

Sciences - Master of Science - Dietetics & Community Nutrition Management 24-12-2019

15 2020-
21

Arts/Humanities/Social Sciences - Masters of Arts - Bengali 24-12-2019

Srno Year Approved Programme
Outline of the
Syllabus

Statutory
bodies
who
approved
the
material

Source
of Self
Learning
Material

Reference of
Self Learning
Material

When was
it
prepared?

Last
Updated



Srno Year Approved Programme
Outline of the
Syllabus

Statutory
bodies
who
approved
the
material

Source
of Self
Learning
Material

Reference of
Self Learning
Material

When was
it
prepared?

Last
Updated

1 2020-
21

Arts/Humanities/Social
Sciences - Masters of Arts
- English

It is to be offered
in 4 semesters,
with 20 papers of
50 marks each
(18 theory
papers and 2
project papers),
for a total of
1000 marks, with
a total of 98
credits to be
offered

Advisory
Committee
of DDE

Text
books,
reference
books,
journals,
reports
etc.
taken as
the
source
for
preparing
SLMs

Eminent
faculties of
Vidyasagar
University and
other
universities
and reputed
academicians
of institutes are
engaged for
writing SLMs.
Our university
selects and
appoints the
SLM writers

24-12-
2019

24-12-
2019

2 2020-
21

Arts/Humanities/Social
Sciences - Masters of Arts
- History

Syllabus of M.A.
in History is
divided into 4
semesters and
bears 800 marks
with 96 credits,
including 16
theoretical
papers.

Advisory
Committee
of DDE

Text
books,
reference
books,
journals,
reports
etc.
taken as
the
source
for
preparing
SLMs

Eminent
faculties of
Vidyasagar
University and
other
universities
and reputed
academicians
of institutes are
engaged for
writing SLMs.
Our university
selects and
appoints the
SLM writers

24-12-
2019

24-12-
2019

3 2020-
21

Arts/Humanities/Social
Sciences - Masters of Arts
- Political Science

It is to be offered
in 4 semesters,
with 20 papers of
50 marks each
(19 theory
papers and 1
project paper),
for a total of
1000 marks, with
a total of 98
credits to be
offered

Advisory
Committee
of DDE

Text
books,
reference
books,
journals,
reports
etc.
taken as
the
source
for
preparing
SLMs

Eminent
faculties of
Vidyasagar
University and
other
universities
and reputed
academicians
of institutes are
engaged for
writing SLMs.
Our university
selects and
appoints the
SLM writers

24-12-
2019

24-12-
2019



Srno Year Approved Programme
Outline of the
Syllabus

Statutory
bodies
who
approved
the
material

Source
of Self
Learning
Material

Reference of
Self Learning
Material

When was
it
prepared?

Last
Updated

4 2020-
21

Arts/Humanities/Social
Sciences - Masters of Arts
- Sanskrit

It is to be offered
in 4 semesters,
with 20 papers of
50 marks each
,for a total of
1000 marks, with
a total of 100
credits to be
offered

Advisory
Committee
of DDE

Text
books,
reference
books,
journals,
reports
etc.
taken as
the
source
for
preparing
SLMs

Eminent
faculties of
Vidyasagar
University and
other
universities
and reputed
academicians
of institutes are
engaged for
writing SLMs.
Our university
selects and
appoints the
SLM writers

24-12-
2019

24-12-
2019

5 2020-
21

Business
Administration/Commerce/
Management/Finance -
Master of Commerce - NA

The M.Com
syllabus consists
of 10 papers
including one
practical paper
under the four
semesters. Each
paper carries 50
marks. The
whole syllabus
carries a total
marks of 1000
with 98 credits.

Advisory
Committee
of DDE

Text
books,
reference
books,
journals,
reports
etc.
taken as
the
source
for
preparing
SLMs

Eminent
faculties of
Vidyasagar
University and
other
universities
and reputed
academicians
of institutes are
engaged for
writing SLMs.
Our university
selects and
appoints the
SLM writers

24-12-
2019

24-12-
2019

6 2020-
21

Sciences - Master of
Science - Mathematics

Syllabus of M.Sc.
in Mathematics
consists of 28
theoretical, 3
practical, 1
dissertation
papers and
bears 1200
marks with 98
credits and
conducted in 4
semesters

Advisory
Committee
of DDE

Text
books,
reference
books,
journals,
reports
etc.
taken as
the
source
for
preparing
SLMs

Eminent
faculties of
Vidyasagar
University and
other
universities
and reputed
academicians
of institutes are
engaged for
writing SLMs.
Our university
selects and
appoints the
SLM writers

24-12-
2019

24-12-
2019



Srno Year Approved Programme
Outline of the
Syllabus

Statutory
bodies
who
approved
the
material

Source
of Self
Learning
Material

Reference of
Self Learning
Material

When was
it
prepared?

Last
Updated

7 2020-
21

Sciences - Master of
Science - Environmental
Science

The syllabus
carries total 1200
marks and 96
credits which are
divided into 4
semesters
consisting of 16
theoretical 6
practical one
dissertation
papers and 2
field work papers

Advisory
Committee
of DDE

Text
books,
reference
books,
journals,
reports
etc.
taken as
the
source
for
preparing
SLMs

Eminent
faculties of
Vidyasagar
University and
other
universities
and reputed
academicians
of institutes are
engaged for
writing SLMs.
Our university
selects and
appoints the
SLM writers

24-12-
2019

24-12-
2019

8 2020-
21

Sciences - Master of
Science - Geography

Syllabus
contains 16
theoretical
papers and 8
practical papers
under I,II,III,IV
Semesters with
96 credits and
total marks is
1200

Advisory
Committee
of DDE

Text
books,
reference
books,
journals,
reports
etc.
taken as
the
source
for
preparing
SLMs

Eminent
faculties of
Vidyasagar
University and
other
universities
and reputed
academicians
of institutes are
engaged for
writing SLMs.
Our university
selects and
appoints the
SLM writers

24-12-
2019

24-12-
2019

9 2020-
21

Sciences - Master of
Science - Physics

The syllabus of
M. Sc in Physics
is divided into 4
semesters,
carrying a total of
1200 marks with
96 credits. Each
semester
carrying 300
marks for theory
and practical.
The last
semester
consists of
special paper
with project and
seminar

Advisory
Committee
of DDE

Text
books,
reference
books,
journals,
reports
etc.
taken as
the
source
for
preparing
SLMs

Eminent
faculties of
Vidyasagar
University and
other
universities
and reputed
academicians
of institutes are
engaged for
writing SLMs.
Our university
selects and
appoints the
SLM writers

24-12-
2019

24-12-
2019



Srno Year Approved Programme
Outline of the
Syllabus

Statutory
bodies
who
approved
the
material

Source
of Self
Learning
Material

Reference of
Self Learning
Material

When was
it
prepared?

Last
Updated

10 2020-
21

Sciences - Master of
Science - Zoology

The Syllabus of
the course is
divided into 4
semesters
offering 1200
marks with 96
credits having 24
papers ,out of
which 16 theory
papers, 7
practical papers
and 1 project
paper.

Advisory
Committee
of DDE

Text
books,
reference
books,
journals,
reports
etc.
taken as
the
source
for
preparing
SLMs

Eminent
faculties of
Vidyasagar
University and
other
universities
and reputed
academicians
of institutes are
engaged for
writing SLMs.
Our university
selects and
appoints the
SLM writers.

24-12-
2019

24-12-
2019

11 2020-
21

Sciences - Master of
Science - Botany

M.Sc. in Botany,
a 4 semesters
programme,
carrying total
1200 marks with
96 credits and
possesses 15
theory papers
(including 2
elective papers)
and 9 practical
papers (including
field survey,
Seminars and
Project Papers)

Advisory
Committee
of DDE

Text
books,
reference
books,
journals,
reports
etc.
taken as
the
source
for
preparing
SLMs.

Eminent
faculties of
Vidyasagar
University and
other
universities
and reputed
academicians
of institutes are
engaged for
writing SLMs.
Our university
selects and
appoints the
SLM writers.

24-12-
2019

24-12-
2019

12 2020-
21

Sciences - Master of
Science - Chemistry

Syllabus of
Chemistry
consists 1200
marks with 96
credits including
21 theory, 4
practical and 2
project papers. It
will be covered in
4 semesters.

Advisory
Committee
of DDE

Text
books,
reference
books,
journals,
reports
etc.
taken as
the
source
for
preparing
SLMs

Eminent
faculties of
Vidyasagar
University and
other
universities
and reputed
academicians
of institutes are
engaged for
writing SLMs.
Our university
selects and
appoints the
SLM writers.

24-12-
2019

24-12-
2019



  Regional Centre

Srno Year Approved Programme
Outline of the
Syllabus

Statutory
bodies
who
approved
the
material

Source
of Self
Learning
Material

Reference of
Self Learning
Material

When was
it
prepared?

Last
Updated

13 2020-
21

Sciences - Master of
Science - Computer
Science

The syllabus
carryies a total of
1200 marks with
88 credits which
are divided into 4
semesters. Each
semester
carrying 300
marks where
each paper
carrying 50 for
both theory and
practical along
with 3 elective
papers and 1
major project
paper

Advisory
Committee
of DDE

Text
books,
reference
books,
journals,
reports
etc.
taken as
the
source
for
preparing
SLMs

Eminent
faculties of
Vidyasagar
University and
other
universities
and reputed
academicians
of institutes are
engaged for
writing SLMs.
Our university
selects and
appoints the
SLM writers.

24-12-
2019

24-12-
2019

14 2020-
21

Sciences - Master of
Science - Dietetics &
Community Nutrition
Management

The syllabus
carries total 1200
marks and 120
credits which are
divided into 4
semesters
consisting of 14
theoretical, 10
practical and one
project papers.
Each paper
includes 2 sub
topics. Each sub
topic carries 25
marks and 2.5
credit scor

Advisory
Committee
of DDE

Text
books,
reference
books,
journals,
reports
etc.
taken as
the
source
for
preparing
SLMs

Eminent
faculties of
Vidyasagar
University and
other
universities
and reputed
academicians
of institutes are
engaged for
writing SLMs.
Our university
selects and
appoints the
SLM writers

24-12-
2019

24-12-
2019

15 2020-
21

Arts/Humanities/Social
Sciences - Masters of Arts
- Bengali

It is to be offered
in 4 semesters
and consists of
20 papers of 50
marks each (18
theory papers
and 2 project
papers), for a
total of 1000
marks, with a
total of 116
credits to be
offered.

Advisory
Committee
of DDE

Text
books,
reference
books,
journals,
reports
etc.
taken as
the
source
for
preparing
SLMs.

Eminent
faculties of
Vidyasagar
University and
other
universities
and reputed
academicians
of institutes are
engaged for
writing SLMs.
Our university
selects and
appoints the
SLM writers.

24-12-
2019

24-12-
2019



  Learner Support Centre (LSC) details

Srno

Name of
Regional
Centre

Address
of
Regional
Centre

Name of the
Coordinator/
Counselor

Contact Details of
the Coordinator/
Counselor

Email Details of
the Coordinator/
Counselor

Qualification of
Coordinator/
Counselor

No. of LSCs
covered under
Regional CentreSrno

Name of
Regional
Centre

Address
of
Regional
Centre

Name of the
Coordinator/
Counselor

Contact Details of
the Coordinator/
Counselor

Email Details of
the Coordinator/
Counselor

Qualification of
Coordinator/
Counselor

No. of LSCs
covered under
Regional Centre

1 NA NA NA 0000000000 NA NA 0

Srno
Name of College &
Address

Whether
the College
/ institute is
Private or
Govt

Name of
Affiliating
University /
HEI

Name of Co-
ordinator

Contact
Details of
Co-ordinator Qualifications

No. of
Counsellors

1 JOGESH
CHANDRA
CHAUDHARI
COLLEGE ,
KOLKATA - 700033

Government University of
Calcutta

DR. PANKAJ
KUMAR ROY

PH. NO.-
03324174622

M.COM,
PH.D.

33

2 RAMSADAY
COLLEGE , AMTA,
HOWRAH PIN -
711401

Government University of
Calcutta

DR. DEB KUMAR
MUKHERJEE

PH. NO. -
03214260251

M.SC., PH.D 68

3 SHYAMPUR
SIDDHESWAR
MAHAVIDYALAYA ,
HOWRAH, PIN -
711321

Government CALCUTTA
UNIVERSITY

DR. SONTU
KUMAR BOSE

03214261221 M.A., PH.D. 19

4 KSHUDIRAM BOSE
CENTRAL
COLLEGE ,
KOLKATA - 700006

Government University of
Calcutta

DR. SUBIR
KUMAR DUTTA

PH. NO. -
03325553889

M.COM, LLB,
M.PHIL.,
AICWA, PH.D

17

5 PANSKURA
BANAMALI
COLLEGE ,
PANSKURA,
PURBA
MEDINIPUR PIN -
721152

Government Vidyasagar
University

PROF. NANDAN
BHATTACHARYYA

PH. NO. -
03228252222

M.SC., PH.D. 29

6 IIAS WOMEN`S
COLLEGE ,
BAGBAZAR,
KOLKATA - 700003

Government University of
Calcutta

DR. MAHUA DAS PH. NO. -
03325332435

M.A., PH.D 34

7 DEBRA THANA
SAHID
KSHUDIRAM
SMRITI
MAHAVIDYALAYA ,
DEBRA, PASCHIM
MEDINIPUR PIN -
721124

Government Vidyasagar
University

DR. SUPATA PAL PH. NO -
9434434684

M.A., PH.D. 18



Srno
Name of College &
Address

Whether
the College
/ institute is
Private or
Govt

Name of
Affiliating
University /
HEI

Name of Co-
ordinator

Contact
Details of
Co-ordinator Qualifications

No. of
Counsellors

8 SARSUNA
COLLEGE , 4/HB/A,
HO-CHI-MINH
SARANI,
SARSUNA
UPANAGARI,
KOLKATA - 700061

Government CALCUTTA
UNIVERSITY

DR. SUBHANKAR
TRIPATHI

03324523699 M.SC., PH.D. 24

9 VIVEKANANDA
COLLEGE , EAST
UDAYRAJPUR,
MADHYAMGRAM,
KOLKATA - 700129

Government West Bengal
State
University

DR. CHANDAN
KUMAR
CHAKRABORTY

PH.NO. -
9830278374

M.A., PH.D 21

10 ASUTOSH
COLLEGE , 92, S.P.
MUKHERJEE
ROAD, KOLKATA -
700026

Government University of
Calcutta

DR. DIPAK
KUMAR KAR

PH.NO. -
03324554504

M.SC., PH.D 24

11 HALDIA
GOVERNMENT
COLLEGE ,
DEBHOG, HALDIA,
PURBA
MEDINIPUR, PIN -
721657

Government Vidyasagar
University

DR. DEBASISH
BANERJEE

PH.NO. -
03224252278

M.COM,
PH.D.

12

12 BAJKUL MILANI
MAHAVIDYALAYA ,
KISMAT BAJKUL,
PURBA
MEDINIPUR, PIN -
721655

Government Vidyasagar
University

PROF.
PIJUSHKANTI
DANDAPATH

PH.NO. -
03220274460

M.A., M.PHIL.,
PH.D.

12

13 SAMMILANI
MAHAVIDYALAYA ,
BAGHAJATIN, EM
BYPASS,
KOLKATA-700094

Government University of
Calcutta

DR.
SANTIRANJAN
PALCHOUDHURY

PH.NO. -
03324626869

M.SC., PH.D. 19

14 BANGABASI
MORNING
COLLEGE , 19,
RAJKUMAR
CHAKRABORTY
SARANI, KOLKATA
- 700009

Government University of
Calcutta

SMT. SHIPRA
HALDER

PH.NO. -
03323509210

M.COM 26

15 KALIACHAK
COLLEGE ,
SULTANGANJ,
KALIACHAK,
MALDA, PIN -
732201

Government University of
Gour Banga

DR. NAZIBAR
RAHAMAN

PH. NO. -
9733144644

M.A., PH.D 12



Srno
Name of College &
Address

Whether
the College
/ institute is
Private or
Govt

Name of
Affiliating
University /
HEI

Name of Co-
ordinator

Contact
Details of
Co-ordinator Qualifications

No. of
Counsellors

16 BELDA COLLEGE ,
BELDA, PASCHIM
MEDINIPUR PIN -
721424

Government VIDYASAGAR
UNIVERSITY

DR.
MANABENDRA
MANDAL

03229255246 M.SC., PH.D. 12

17 RAMNAGAR
COLLEGE , DEPAL,
PURBA
MEDINIPUR, PIN -
721453

Government VIDYASAGAR
UNIVERSITY

DR. ANANTA
MOHAN MISHRA

03220634241 M.COM,
PH.D.

15

18 CHARUCHANDRA
COLLEGE , 22,
LAKE ROAD,
KOLKATA - 700029

Government CALCUTTA
UNIVERSITY

DR. SATRAJIT
GHOSH

03324663771 M.SC., PH.D. 10

19 SOVARANI
MEMORIAL
COLLEGE ,
AGATBALLAVPUR,
HOWRAH, PIN -
711408

Government CALCUTTA
UNIVERSITY

DR. KALYAN
KUMAR MANDAL

03214255038 M.SC., B.ED.,
PH.D.

6

20 VIDYASAGAR
EVENING
COLLEGE , 39
SANKAR GHOSH
LANE,KOLKATA -
700006

Government CALCUTTA
UNIVERSITY

DR. RAMSWARUP
GANGOPADHYAY

9433724454 M.SC., PH.D. 5

21 CALCUTTA GIRLS`
COLLEGE , 3
Goaltuli Lane,
Kolkata - 700013,
West Bengal, India.

Government CALCUTTA
UNIVERSITY

DR. SATYA
UPADHYAYA

03324450414 M.A., PH.D. 14

22 SHIBPUR
DINABANDHOO
INSTITUTION ,
412/1 GT ROAD
(SOUTH),
HOWRAH, PIN -
711102

Government CALCUTTA
UNIVERSITY

DR. BHASKAR
PURKAYASTHA

03326880496 M.COM., LLB,
PH.D.

9

23 BARRACKPUR
RASTRAGURU
SURENDRANATH
COLLEGE , 6,
RIVER SIDE ROAD
AND 85, MIDDLE
ROAD,
BARRACKPUR,
KOLKATA - 700120

Government WEST
BENGAL
STATE
UNIVERSITY

DR. MONOJIT
RAY

03325928855 M.SC., PH.D. 36



Srno
Name of College &
Address

Whether
the College
/ institute is
Private or
Govt

Name of
Affiliating
University /
HEI

Name of Co-
ordinator

Contact
Details of
Co-ordinator Qualifications

No. of
Counsellors

24 KRISHNA
CHANDRA
COLLEGE ,
HETAMPUR,
BIRBHUM PIN -
731124

Government UNIVERSITY
OF
BURDWAN

DR. GOUTAM
CHATTERJEE

03462270236 M.COM, PH.D 20

25 DR. KANAILAL
BHATTACHARYA
COLLEGE ,
RAMRAJATALA,
HOWRAH PIN-
711104

Government CALCUTTA
UNIVERSITY

DR. KAUSTUBH
LAHIRI

03326272490 M.SC., PH.D 27

26 ULUBERIA
COLLEGE ,
ULUBERIA,
HOWRAH PIN -
711315

Government CALCUTTA
UNIVERSITY

DR. DEBASISH
PAL

03326610322 M.COM, PH.D 44

27 MAHISHADAL RAJ
COLLEGE ,
MAHISHADAL,
PURBA
MEDINIPUR PIN -
721628

Government Vidyasagar
University

DR. ASIM KUMAR
BERA

PH. NO. -
9434964960

M.SC., PH.D. 46

28 SHIRAKOLE
MAHAVIDYALAYA ,
SHIRAKOLE,
SOUTH 24
PARGANAS, PIN -
743513

Government CALCUTTA
UNIVERSITY

DR. SUKLA
DUTTA

8420250721 M.SC., PH.D. 14

29 BAGNAN
COLLEGE ,
KHALORE,
BAGNAN,
HOWRAH, PIN -
711303

Government University of
Calcutta

DR. BADAL
KUMAR MAITY

03214272396 M.COM.,
PH.D.

18

30 BHAIRAB
GANGULY
COLLEGE ,
FEEDER ROAD,
BELGHORIA,
KOLKATA - 700056

Government West Bengal
State
University

DR. MINAKSHI
ROY

03325643191 M.A., PH.D 11

31 TARADEVI
HARAKCHAND
KANKARIA JAIN
COLLEGE , 6,
RAMGOPAL
GHOSH ROAD,
KASHIPUR,
KOLKATA - 700002

Private CALCUTTA
UNIVERSITY

DR. MAUSUMI
SINGH
(SENGUPTA)

9830892492 M.SC., PH.D. 9



  Examination Centre

Srno
Name of College &
Address

Whether
the College
/ institute is
Private or
Govt

Name of
Affiliating
University /
HEI

Name of Co-
ordinator

Contact
Details of
Co-ordinator Qualifications

No. of
Counsellors

32 East Calcutta Girls'
College , P 237
Lake Town Link
Road, Block B,Lake
Town, Kolkata, West
Bengal 700089

Government West Bengal
State
University

DR. SUKLA
HAZRA

03325348039 M.A., PH.D. 5

33 EGRA SARADA
SHASHIBHUSAN
COLLEGE , EGRA,
PURBA
MEDINIPUR, PIN -
721429

Government Vidyasagar
University

DR. DIPAK
KUMAR TAMILI

9434014248 M.Sc., Ph.D 4

34 BANKURA
CHRISTIAN
COLLEGE ,
COLLEGE ROAD,
BANKURA, PIN -
722101

Government Bankura
University

DR. FATIK BARAN
MONDAL

9434528475 M.SC., PH.D 5

Srno Name of Centre Address of Centre

A) Proposed Examination Centre for term end
examinatino for ODL programme for Upcoming
Academic Years

1 DEBRA THANA SAHID
KSHUDIRAM SMRITI
MAHAVIDYALAYA

Chakshyampur, Paschim
Medinipur, PIN:721124

1 Whether examination centre is within the
territorial jurisdiction of the HEI as per
Annexure IV of ODL Regulations

Yes

2 Whether the examination centre is
located as per clause 13 (7) of Part IV of
Regulations

Yes

3 Provision of CCTV Cameras Yes

4 Provision of Bio-metric attendance No

5 Provision of Video recording Yes



Srno Name of Centre Address of Centre

A) Proposed Examination Centre for term end
examinatino for ODL programme for Upcoming
Academic Years

2 MIDNAPORE INSTITUTE OF
EDUCATION

Rangamati, Midnapore,Paschim
Medinipur, PIN-721102

1 Whether examination centre is within the
territorial jurisdiction of the HEI as per
Annexure IV of ODL Regulations

Yes

2 Whether the examination centre is
located as per clause 13 (7) of Part IV of
Regulations

Yes

3 Provision of CCTV Cameras Yes

4 Provision of Bio-metric attendance No

5 Provision of Video recording Yes

3 K.D. COLLEGE OF
COMMERCE & GENERAL
STUDIES

Kshudiram Nagar, Midnapore,
WB-721101

1 Whether examination centre is within the
territorial jurisdiction of the HEI as per
Annexure IV of ODL Regulations

Yes

2 Whether the examination centre is
located as per clause 13 (7) of Part IV of
Regulations

Yes

3 Provision of CCTV Cameras Yes

4 Provision of Bio-metric attendance No

5 Provision of Video recording Yes

4 ASUTOSH COLLEGE 92, S.P.Mukherjee Road, Kolkata-
700026.

1 Whether examination centre is within the
territorial jurisdiction of the HEI as per
Annexure IV of ODL Regulations

Yes

2 Whether the examination centre is
located as per clause 13 (7) of Part IV of
Regulations

Yes

3 Provision of CCTV Cameras Yes

4 Provision of Bio-metric attendance No

5 Provision of Video recording Yes



Srno Name of Centre Address of Centre

A) Proposed Examination Centre for term end
examinatino for ODL programme for Upcoming
Academic Years

5 SARSUNA COLLEGE 4/HB/A, Ho-Ch-Minh Sarani,
Sarsuna, Kol-61

1 Whether examination centre is within the
territorial jurisdiction of the HEI as per
Annexure IV of ODL Regulations

Yes

2 Whether the examination centre is
located as per clause 13 (7) of Part IV of
Regulations

Yes

3 Provision of CCTV Cameras Yes

4 Provision of Bio-metric attendance No

5 Provision of Video recording Yes

6 DR. KANAILAL
BHATTACHARYA COLLEGE

Dharmatala,
Ramrajatala,Santragachi,Howrah-
711104

1 Whether examination centre is within the
territorial jurisdiction of the HEI as per
Annexure IV of ODL Regulations

Yes

2 Whether the examination centre is
located as per clause 13 (7) of Part IV of
Regulations

Yes

3 Provision of CCTV Cameras Yes

4 Provision of Bio-metric attendance No

5 Provision of Video recording Yes

7 PANSKURA BANAMALI
COLLEGE

P.O.: Panskura, Dist.: Purba
Medinipur, Pin-721142

1 Whether examination centre is within the
territorial jurisdiction of the HEI as per
Annexure IV of ODL Regulations

Yes

2 Whether the examination centre is
located as per clause 13 (7) of Part IV of
Regulations

Yes

3 Provision of CCTV Cameras Yes

4 Provision of Bio-metric attendance No

5 Provision of Video recording Yes



Srno Name of Centre Address of Centre

A) Proposed Examination Centre for term end
examinatino for ODL programme for Upcoming
Academic Years

8 MAHISHADAL RAJ COLLEGE Mahishadal, Purba Medinipur,
WB-721628

1 Whether examination centre is within the
territorial jurisdiction of the HEI as per
Annexure IV of ODL Regulations

Yes

2 Whether the examination centre is
located as per clause 13 (7) of Part IV of
Regulations

Yes

3 Provision of CCTV Cameras Yes

4 Provision of Bio-metric attendance No

5 Provision of Video recording Yes

9 ULUBERIA COLLEGE P.O.:Uluberia, Dist.: Howrah, Pin-
711315.

1 Whether examination centre is within the
territorial jurisdiction of the HEI as per
Annexure IV of ODL Regulations

Yes

2 Whether the examination centre is
located as per clause 13 (7) of Part IV of
Regulations

Yes

3 Provision of CCTV Cameras Yes

4 Provision of Bio-metric attendance No

5 Provision of Video recording Yes

10 BIRBHUM MAHAVIDYALAYA Suri, Baruipara, Birbhum,
PIN:731101

1 Whether examination centre is within the
territorial jurisdiction of the HEI as per
Annexure IV of ODL Regulations

Yes

2 Whether the examination centre is
located as per clause 13 (7) of Part IV of
Regulations

Yes

3 Provision of CCTV Cameras Yes

4 Provision of Bio-metric attendance No

5 Provision of Video recording Yes



Srno Name of Centre Address of Centre

A) Proposed Examination Centre for term end
examinatino for ODL programme for Upcoming
Academic Years

11 KALIYAGANJ COLLEGE OF
EDUCATION

Kaliyaganj,Uttar Dinajpur, PIN:
733129

1 Whether examination centre is within the
territorial jurisdiction of the HEI as per
Annexure IV of ODL Regulations

Yes

2 Whether the examination centre is
located as per clause 13 (7) of Part IV of
Regulations

Yes

3 Provision of CCTV Cameras Yes

4 Provision of Bio-metric attendance No

5 Provision of Video recording Yes

12 WOMEN'S COLLEGE,
CALCUTTA

P-29, Kshirod Vidya Vinod
Avenue, Kol-3

1 Whether examination centre is within the
territorial jurisdiction of the HEI as per
Annexure IV of ODL Regulations

Yes

2 Whether the examination centre is
located as per clause 13 (7) of Part IV of
Regulations

Yes

3 Provision of CCTV Cameras Yes

4 Provision of Bio-metric attendance No

5 Provision of Video recording Yes

13 EGRA SSB COLLEGE EGRA, PURBA MEDINIPUR, WB
1 Whether examination centre is within the

territorial jurisdiction of the HEI as per
Annexure IV of ODL Regulations

Yes

2 Whether the examination centre is
located as per clause 13 (7) of Part IV of
Regulations

Yes

3 Provision of CCTV Cameras Yes

4 Provision of Bio-metric attendance No

5 Provision of Video recording Yes



Srno Name of Centre Address of Centre

A) Proposed Examination Centre for term end
examinatino for ODL programme for Upcoming
Academic Years

14 BHAIRAB GANGULY
COLLEGE

FEEDER ROAD, BELGHORIA
KOLKATA - 700056

1 Whether examination centre is within the
territorial jurisdiction of the HEI as per
Annexure IV of ODL Regulations

Yes

2 Whether the examination centre is
located as per clause 13 (7) of Part IV of
Regulations

Yes

3 Provision of CCTV Cameras Yes

4 Provision of Bio-metric attendance No

5 Provision of Video recording Yes

15 KALIACHAK SULTANA
COLLEGE OF EDUCATION

Maheshpur-Chatra,Kaliachak,
Malda, WB-732201

1 Whether examination centre is within the
territorial jurisdiction of the HEI as per
Annexure IV of ODL Regulations

Yes

2 Whether the examination centre is
located as per clause 13 (7) of Part IV of
Regulations

Yes

3 Provision of CCTV Cameras Yes

4 Provision of Bio-metric attendance No

5 Provision of Video recording Yes

16 KHARAGPUR TRIBAL B.ED.
TRAINING COLLEGE

Matkatpur, Kharagpur-I,Paschim
Medinipur,WB-721305

1 Whether examination centre is within the
territorial jurisdiction of the HEI as per
Annexure IV of ODL Regulations

Yes

2 Whether the examination centre is
located as per clause 13 (7) of Part IV of
Regulations

Yes

3 Provision of CCTV Cameras Yes

4 Provision of Bio-metric attendance No

5 Provision of Video recording Yes



Srno Name of Centre Address of Centre

A) Proposed Examination Centre for term end
examinatino for ODL programme for Upcoming
Academic Years

17 SYAMAPRASAD COLLEGE
(ANNEX BUILDING)

5/B, R. DASGUPTA ROAD,
KOLKATA 700026

1 Whether examination centre is within the
territorial jurisdiction of the HEI as per
Annexure IV of ODL Regulations

Yes

2 Whether the examination centre is
located as per clause 13 (7) of Part IV of
Regulations

Yes

3 Provision of CCTV Cameras Yes

4 Provision of Bio-metric attendance No

5 Provision of Video recording Yes

18 2nd Campus of Asutosh
College

PO- Bishnupur, South 24
Parganas, WB-743503

1 Whether examination centre is within the
territorial jurisdiction of the HEI as per
Annexure IV of ODL Regulations

Yes

2 Whether the examination centre is
located as per clause 13 (7) of Part IV of
Regulations

Yes

3 Provision of CCTV Cameras Yes

4 Provision of Bio-metric attendance No

5 Provision of Video recording Yes

19 CALCUTTA GIRLS' COLLEGE 3 Goaltuli Lane, Kolkata - 700013
West Bengal

1 Whether examination centre is within the
territorial jurisdiction of the HEI as per
Annexure IV of ODL Regulations

Yes

2 Whether the examination centre is
located as per clause 13 (7) of Part IV of
Regulations

Yes

3 Provision of CCTV Cameras Yes

4 Provision of Bio-metric attendance No

5 Provision of Video recording Yes



  Human Resources Information

Srno Name of Centre Address of Centre

A) Proposed Examination Centre for term end
examinatino for ODL programme for Upcoming
Academic Years

20 VIDYASAGAR TEACHERS'
TRAINING COLLEGE

Keranitola,Beside HDFC Bank,
Midnapore, WB-721101

1 Whether examination centre is within the
territorial jurisdiction of the HEI as per
Annexure IV of ODL Regulations

Yes

2 Whether the examination centre is
located as per clause 13 (7) of Part IV of
Regulations

Yes

3 Provision of CCTV Cameras Yes

4 Provision of Bio-metric attendance No

5 Provision of Video recording Yes

Academic Staff for ODL Programmes

Type of Staff No. of Staff on Full Time and Dedicated Basis No. of Staff Exclusively of ODL No. of Temporary Staff

Director 1 1 0

Associate
Professor

0 0 0

Assistant Professor 30 30 0

NA 0 0 0

Administrative Staff for ODL Programmes

Type of Staff No. of Staff No. of Staff Exclusively of ODL No. of Temporary Staff

Deputy Registrar 0 0 0

Assistant Registrar 0 0 0

Section Officer 4 4 0

Assistants 8 10 2

Computer Operators 1 3 2

Class-IV / Mult Tasking Staff 20 29 9

Technical / Professional 3 4 1



  Faculty Details

Administrative Staff for ODL Programmes

Type of Staff No. of Staff No. of Staff Exclusively of ODL No. of Temporary Staff

Accountant 1 1 0

Srno Year
Academic
Session

Name of
Programmes

Name of
faculty Address Phone Email

1 2020-
21

July Masters of
Arts - English
|| [ Total
Faculties:2 ]

Mr. Rony Patra DDE,
Vidyasagar
University, PIN
- 721102

9911066754 rony@mail.vidyasagar.ac.in

2 2020-
21

July Masters of
Arts - English
|| [ Total
Faculties:2 ]

Mr. Debabrata
Modak

Vill+PO-
Malighati, PS-
Debra, Dist-
Paschim
Medinipur, PIN-
721211

8617801835 dbbrtmdk@gmail.com

3 2020-
21

July Masters of
Arts -History ||
[ Total
Faculties:2 ]

Miss Soma
Sannigrahi

C/O Nilmoni
Banerjee,
Sukanta Statue
More,
Schooldanga,
Bankura, PIN-
722101

8145041621 somasannigrahi@gmail.com

4 2020-
21

July Masters of
Arts -History ||
[ Total
Faculties:2 ]

Mr. Richik
Bhattacharyya

Vill-Dakshin
Gotgeria, PO-
Balichak, PS-
Debra, Dist.-
Paschim
Medinipur, PIN-
721124

7602092878 mailmerichik@gmail.com

5 2020-
21

July Masters of
Arts -Political
Science || [
Total
Faculties:2 ]

Mr. Milan
Acharjya

DDE,
Vidyasagar
University, PIN
- 721102

8768331454 milanacharjya153@gmail.com

6 2020-
21

July Masters of
Arts -Political
Science || [
Total
Faculties:2 ]

Mr. Santi
Sarkar

Kuikota,
Satyajit Nagar,
Midnapore,
West Bengal

9476420900 santisarkar35@gmail.com

7 2020-
21

July Master of
Science -
Computer
Science || [
Total
Faculties:2 ]

Mr. Priyajit Sen Bora,
Bujrukdighi,
Raina,
Burdwan, PIN-
713423

8240337954 priyajit91@gmail.com



Srno Year
Academic
Session

Name of
Programmes

Name of
faculty Address Phone Email

8 2020-
21

July Master of
Science -
Dietetics &
Community
Nutrition
Management
|| [ Total
Faculties:2 ]

Mrs. Debarati
Roy

50L, Kailash
Nagar,
Hridaypur
Station Road,
PO - Hridaypur,
PS- Barasat, N
24 Pgs, PIN -
700127

8910160691 roydebarati90@gmail.com

9 2020-
21

July Masters of
Arts -Bengali
|| [ Total
Faculties:2 ]

Dr. Sagarika
Ghosh

DDE,
Vidyasagar
University, PIN
- 721102

9531506706 sagarikaasiaticsociety@gmail.com

10 2020-
21

July Master of
Science -
Physics || [
Total
Faculties:2 ]

Dr. Dibyendu
Chatterjee

Nutanchati,
Circus Maidan,
PO+Dist-
Bankura, PIN -
722101

8910485230 chatterjeedibyendu1984@gmail.com

11 2020-
21

July Master of
Science -
Zoology || [
Total
Faculties:2 ]

Dr. Soma
Bhattacherjee

DDE,
Vidyasagar
University, PIN
- 721102

9064238829 sb1proteomics@gmail.com

12 2020-
21

July Master of
Science -
Botany || [
Total
Faculties:2 ]

Dr. Sanjib
Kumar
Chattopadhyay

DDE,
Vidyasagar
University, PIN
- 721102

9903297165 skcbot@gmail.com

13 2020-
21

July Master of
Science -
Chemistry || [
Total
Faculties:2 ]

Dr. Manisha
Das

Sujaganj,
Midnapore, PIN
- 721101

9474077025 manishachem90@gmail.com

14 2020-
21

July Master of
Science -
Chemistry || [
Total
Faculties:2 ]

Dr. Soma Das DDE,
Vidyasagar
University, PIN
- 721102

8167092791 soma_das1@rediffmail.com

15 2020-
21

July Master of
Science -
Computer
Science || [
Total
Faculties:2 ]

Mr. Debkumar
Bera

DDE,
Vidyasagar
University, PIN
- 721102

9002584428 debkumar@mail.vidyasagar.ac.in

16 2020-
21

July Masters of
Arts -Sanskrit
|| [ Total
Faculties:2 ]

Mrs. Debarpita
Banerjee

DDE,
Vidyasagar
University, PIN-
721102

8910647532 debarpitabanerjee109@gmail.com

17 2020-
21

July Masters of
Arts -Sanskrit
|| [ Total
Faculties:2 ]

Mr. Shasanka
Shekhar Patra

DDE,
Vidyasagar
University, PIN
- 721102

7583954218 shasankasanskrit@gmail.com



Srno Year
Academic
Session

Name of
Programmes

Name of
faculty Address Phone Email

18 2020-
21

July Master of
Commerce-
NA || [ Total
Faculties:2 ]

Miss Megha
Agarwalla

Belda, Dist -
Paschim
Medinipur, PIN
- 721424

9083319535 megha_belda@rediffmail.com

19 2020-
21

July Master of
Science -
Mathematics
|| [ Total
Faculties:2 ]

Dr. Atasi Patra
Maiti

Vill + PO - Eral,
PS - Sabang,
Dist - Paschim
Medinipur, PIN
- 721144

9649186762 atasimaths@gmail.com

20 2020-
21

July Master of
Science -
Environmental
Science || [
Total
Faculties:2 ]

Dr. Misha Roy DDE,
Vidyasagar
University, PIN
- 721102

8335838588 misharoy.india@gmail.com

21 2020-
21

July Master of
Science -
Geography || [
Total
Faculties:2 ]

Dr. Saswati
Kapat

DDE,
Vidyasagar
University, PIN
- 721102

8348419758 saswatikapat@gmail.com

22 2020-
21

July Master of
Commerce-
NA || [ Total
Faculties:2 ]

Mr. Krishna
Dayal Pandey

Vill+PO -
Ghongha, Dist-
Purulia, PIN-
723149

8116880873 krishna.9800@gmail.com

23 2020-
21

July Master of
Science -
Mathematics
|| [ Total
Faculties:2 ]

Dr. Tanushree
Mitra Basu

17/13
Rabindranagar,
PO-Midnapore,
Dist- Paschim
Medinipur, PIN
- 721101

9153836086 tanushreemitra13@gmail.com

24 2020-
21

July Master of
Science -
Environmental
Science || [
Total
Faculties:2 ]

Dr.
Tarakeshwar
Senapati

Vill - Nabin
Simla, Po-
Harekrishnapur,
Dist - Paschim
Medinipur, PIN-
721211

9475482480 senapatienvs@gmail.com

25 2020-
21

July Master of
Science -
Geography || [
Total
Faculties:2 ]

Dr. Kakoli Das N9, Saratpally,
D$, Rupamalya
Appt., Paschim
Medinipur, PIN-
721101

9564964265 kakolidas87@gmail.com

26 2020-
21

July Master of
Science -
Physics || [
Total
Faculties:2 ]

Dr. Anup
Karak

Vill - Bhutsahar,
PO-
Sanbandha,
Dist-Bankura,
PIN-722180

9851210031 anupkarak@hotmail.com

27 2020-
21

July Master of
Science -
Zoology || [
Total
Faculties:2 ]

Dr. Barna
Chakraborty

North
Bhawanipur,
PO-Kharagpur,
Paschim
Medinipur, PIN-
721301

7501108213 barnack2020@gmail.com



  Computerization / Digitization Status

  Status of a Court case(s)

Srno Year
Academic
Session

Name of
Programmes

Name of
faculty Address Phone Email

28 2020-
21

July Master of
Science -
Botany || [
Total
Faculties:2 ]

Dr. Shipra Roy W/O
Anantadeb
Karmakar, Vill-
Basudebpur,
PO-Narugram,
Burdwan, PIN-
713424

9474103330 shipra.tanni@gmail.com

29 2020-
21

July Master of
Science -
Dietetics &
Community
Nutrition
Management
|| [ Total
Faculties:2 ]

Miss. Ankita
Ganguly

193 Andul
Road, Sukanta
Abasan, Govt.
Quarter, Flat
No - LC 14,
Howrah, PIN-
711109

9674162063 ankita.ganguly1994@gmail.com

30 2020-
21

July Masters of
Arts -Bengali
|| [ Total
Faculties:2 ]

Dr. Shipra
Bhattacharjee

Bidhan Nagar
East, Paschim
Medinipur, PIN-
721101

9002720720 bengalishipra@gmail.com

Srno Activities Yes / No

1 Student registration / Admission Yes

2 Administration Yes

3 Finance Yes

4 Academic activities Yes

5 Student Support System Yes

6 Continuous Evaluation No

7 Online Support Yes

Srno W.P.No Court / Jurisdiction Status as on date

1 0 Nil 26.12.2019



  Help Desk

Help Desk Address:

Vidyasagar UniversityMidnaporeDist. - Paschim
MedinipurWest Bengal, India

Name of Contact Person:

Mr. Tapas Jana

Designation:

Office Assistant University

Phone No: 8373063908 Email:

director.ddevu@gmail.coM

Contact hours for Help
Desk:

10.00 am to 5.30 pm

Submited Date: 12/30/2019 1:38:28 PM
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To: VIDYASAGAR UNIVERSITY <director.iqac@mail.vidyasagar.ac.in>

NATIONAL ASSESSMENT AND ACCREDITATION COUNCIL

Dear VIDYASAGAR UNIVERSITY,

Your registration has been verified and approved. You can start filling IIQA form. 

For all further communication on IIQA, please use your MHRD AISHE Id.
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University Grants Commission recognition to the HEI’s for academic year 2018-19  
and onwards for programmes through the Open & Distance Learning Mode 

 

S.NO STATE NAME/CATEG
ORY OF HEI 

PERIOD OF 
RECOGNITI

ON 

LIST OF PROGRAMMES RECOGNISED FOR 
2018-19, ACADEMIC SESSION BEGINNING 

JULY, 2018 AND ONWARDS 

LIST OF PROGRAMMES RECOGNISED FOR 
2018-19, ACADEMIC SESSION BEGINNING 

JANUARY, 2019 AND ONWARDS 
NUMBER OF 
RECOGNISED 
PROGRAMMES

NAME OF RECOGNISED 
PROGRAMMES 

NUMBER OF 
RECOGNISED 
PROGRAMMES 

NAME OF RECOGNISED 
PROGRAMMES 

1 ANDHRA 
PRADESH 

ACHARYA 
NAGARJUNA 
UNIVERSITY    
(STATE 
UNIVERSITY) 

2018-19 TO 
2019-20 46 

1. BACHELOR OF ARTS 
(ECONOMICS, 
HISTORY, POLITICS) 

2. BACHELOR OF ARTS 
(HISTORY, POLITICS, 
SOCIOLOGY) 

3. BACHELOR OF ARTS 
(PUBLIC 
ADMINISTRATION, 
POLITICS, HISTORY) 

4. BACHELOR OF ARTS 
(SPECIAL ENGLISH, 
HISTORY, TELUGU) 

5. BACHELOR OF 
BUSINESS 
ADMINISTRATION 

6. BACHELOR OF 
COMMERCE 
(COMPUTER 
APPLICATIONS) 

7. BACHELOR OF 
COMMERCE 

8. BACHELOR OF 
LIBRARY AND 
INFORMATION 
SCIENCE 
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PERIOD OF 
RECOGNITI

ON 

LIST OF PROGRAMMES RECOGNISED FOR 
2018-19, ACADEMIC SESSION BEGINNING 

JULY, 2018 AND ONWARDS 

LIST OF PROGRAMMES RECOGNISED FOR 
2018-19, ACADEMIC SESSION BEGINNING 

JANUARY, 2019 AND ONWARDS 
NUMBER OF 
RECOGNISED 
PROGRAMMES

NUMBER OF 
RECOGNISED 
PROGRAMMES 

NAME OF RECOGNISED 
PROGRAMMES 

NAME OF RECOGNISED 
PROGRAMMES 

20) CIAL 
I) 

21) BACHELOR OF  ARTS 
(POLITICAL SCIENCE) 

C

BACHELOR OF  SPE
EDUCATION (MR,HI,V

22) BACHELOR OF  SCIEN
(CHEMISTRY) 

E 

23) BACHELOR OF  SCIENCE 
(PHYSICS) 

24) MASTER OF ARTS ( 
POLITICAL SCIENCE) 
 

78 WEST 
BENGAL 

VIDYASAGAR 
UNIVERSITY 2018-19 TO 

2019-20 7 4 (STATE 
UNIVERSITY) 

1. MASTER OF ARTS 
BENGALI) (

2. MASTER OF ARTS 
(SANSKRIT) 

3. MASTER OF SCIEN
(CHEMISTRY) 

CE 

4. MASTER OF SCIENCE 
(COMPUTER SCIENCE) 

5. MASTER  OF SCIENCE 
(DIETETICS AND 
COMMUNITY NUTRITION 
MANAGEMENT) 
MASTER OF SCIENCE 
(ENVIRONMENTAL 

6. 

SCIENCE) 
7. MASTER OF SCIENCE 

(PHYSICS) 
 

1. MASTER OF ARTS 
(ENGLISH) 

2. MASTER OF ARTS 
(HISTORY) 

3. MASTER OF ARTS 
(POLITICAL 
SCIENCE) 

4. MASTER OF 
COMMERCE 

79 WEST 
L 

UNIVERSITY 
OF KALYANI 2018-19 TO 8 

  

BENGA (STATE 
UNIVERSITY) 

2019-20 

1. MASTER OF ARTS 
ENGLISH) (

2. MASTER OF ARTS 
(EDUCATION) 







Programme Project Report (PPR)

Programme: M. A.  in Bengali

(a) Programme Mission and objective:

Bengali is linguistically related to Sanskrit. Outstanding enrichment in Bengali literature is noted
since Bengali Renaissance with contributions of Bankim Chadra Chattyapadhya, Ishwar Chandra
Vidyasagar, Rabindranath Tagore, Sharat Chandra Chattyopadhya, Tarashankar Bandyapadhya
and others.

Different courses in Bengali language and literature may provide opportunity to explore
linguistic and development of Bengali literature, Bengali literature in different periods, sociology
of literature, novel, short stories, poetry, essay and play, women’s writing in Bengali, literature in
translation, comparative study (Post colonialism & post modernism), linguistic studies etc.
Programme project report is prepared considering all these.

The proposed programme has the mission and objectives in relation to the teaching and
learning in open and distance mode. In order to afford Quality Education for every one through
distance learning mode, need based academic programmes for livelihood and lifelong learning at
post graduate level has been adopted. In order to set highest benchmark for quality and standards
of Indian open distance learning strategy introduction of this programme has enormously been
spread.

The post graduate Programme in Arts, Science and Commerce to be offered through ODL
mode will have certain learning outcomes. This programme will help the learners-
 To spread higher education especially among the rural people who are socio

economically backward.
 To rid underprivileged society of social evils
 Capacity building among the rural population.
 To reach the unreached and provide education at the doorsteps of the learners and

according to their convenience.

Concept of open learning and distance education system focuses on open access education
and training to make the learners free from the constraints of time and place, and offering
flexible learning opportunities to individuals and group of learners. Open and distance learning
(ODL) is one of the most rapidly growing fields of education now a days and it has substantial
impact on all education delivery systems. The new ODL system growing fast because of the
development of Internet-based information technologies. The concept of ODL education came
from idea where the learners and the teachers can not be in a class room and they should be
separated by some geographical distance or may be they cannot come close to each other to
make the entire education system flexible.



Open and Distance Learning system has tremendous potential of inclusive growth of
education because of its distinctive nature of being a user friendly system. ODL system is not
only cost effective but it can also contribute in the sustainable development through learning
processes that transcend distance, gender, regional, cultural and socio-economic barriers.

Higher education playing the role of leadership in the society education  act as catalyst of
social change and spread of education in a society is the foundation of success in
countries that are latecomers for development. Distance education is playing an important
role in providing higher education to those who are unable to be the part of conventional
system. The main objective of ODL is to reach the unreached and provide education at
the doorstep of the learners and according to their convenience.

Formal system was unable to meet the demand of higher education and alternatively
distance education was adopted as an alternative mode at the University stage.

Most ODL learners have professional responsibilities (jobs), social responsibilities
(families), are interested in part time studies, lack of access to on-campus based studies or are
away from formal education and ODL becomes the readily available option for them to upgrade
their qualifications.

Typical distance learners are regular students as we all know them, but also parents,
physically challenged people, and working/business people who are looking for ways to enhance
their skills next to their busy schedule.

(b) Relevance of the programme with HEI Mission
Mission of the Vidyasagar University is defined in its logo “Education, Knowledge and
Progress” with special emphasis on a curriculum relevant to the ethnic, sociological and
geographical needs on the catchment region, yet not ignoring the demands of mainstream
education.
The main missions of the university are-
i. To improve the economic condition of the region and offer courses which should have the
potential to garner employment.
ii. To build human resource with strong character and competence, having the strength to face
the challenges of the changing realities both in global and local levels and to adapt to the fast
evolving technologies.
iii. To promote an all round development of its students with a proper blending of knowledge
and wisdom acquiring adequate skill in his own subject or trade or vocation through teaching
learning process and human qualities like compassion, a sense of social responsibility and
commitment and ethical sense (honesty), tolerance and empathy through various social, cultural,
sports and ethical value addition programs.
iv. To strive for the creation and dissemination of knowledge through continuous research and
learning process.
v. To strive for academic excellence



vi. To strengthen student support system

The missions of the proposed Programme are in conformity with the missions of the institute.
It aims to enable learners to learn and retain a broad base of knowledge in the various domains of
the subject. The distance mode education has been started in the university with a mission to
revitalize educational leadership, to set the standard for the production and dissemination of
knowledge as well as to become an effective instrument of change in the society. Keeping
priority with the view of “Education For All”, PG courses in Arts, Science and Commerce to be
offered or being offered through ODL mode is very much relevant to the HEI’s mission and
goals as it aims to provide quality education to those aspiring candidates who are deprived of
higher education due to the limited number of intake in the formal mode of higher education in
the University. Moreover, to keep the quality intact the curriculum and syllabus has been
designed at par with the conventional mode keeping in mind the specific needs and acceptability
of the learners in the distance mode and in keeping with the aims and objectives of the
University. The proposal of the present subject will fulfil the above objectives of the university
as well as distance mode education.

(c) Nature and target group of learners:

For the present subject the following groups of learners have been targeted:
(1) The people who are interested in vernacular and wish to learn more about this

language.
(2)Those are distracted from the admission in the regular mode due to limited intake

capacity of HEIs.
(3) Those employed in various organizations who desire to track higher education as a

passion or as a means for movement up the promotional ladder.
(4) Drop outs primarily due to social, financial and economic compulsions as well as

population related factors.
(5) Rural population those living in remote areas where higher education institutes are not
easily accessible.
(6) Job seekers of particular field or subjects
(7) People of any age can participate in higher education programmes as there is no age

bar in ODL mode education.
.

(d) Appropriateness of the programme to be conducted in the ODL mode for acquiring
specific skills and competence -

Vidyasagar University emphasized in innovative approach towards curriculum designing, while
conforming to the basic or core requirements to create a common knowledge base for the state
and the nation. Post graduate Programme in Arts, Commerce and Science to be offered through



ODL mode will have certain learning outcomes. This programme will help the learners to spread
higher education in all sectors of community.

• Capacity building among the students particularly from the rural population.
• To apply skills and knowledge in an internship experience.
• To develop skills on hand practical related to science subject and also hands on training

in   field exposure.
The distance learning under Vidyasagar University offer programme in a expanded mode

both in volume and the type of programmes: online, open and blended learning: PG degree
endowed with credit system. As technology has been getting more affordable and widely
available, the interest of both learners and institutions in this special kind of education is
increased enormously.

Bengali known by its synonym Bangla is an Indo Aryan language predominantly spoken
in West Bengal. This subject is also involved with several innovative programme for developing
literacy and skill to raise economically deprived community. Keeping this view, Bengali syllabus
has been prepared. It opens many career opportunities after its successful passing.

(e) Instructional Design:
The first step of instructional design in distance mode is curriculum design. A growing number
of students globally are enrolling in distance education programs and it is becoming important
now, more than ever before, to design curriculum that reflects educational principles, represents
elements of engagement and pedagogy and meets institutional and social requirements. In doing
so, it is vital to design contemporary curriculum that ensures these outcomes are attained.   In
order to effectively design curriculum, the role of the educator as a conductor, technician and
choreographer. Finally, a triad has been proposed comprising of pedagogy, technology and an
engaged community of learners as a basis for ensuring curriculum meets contemporary practices.
For All these subjects the objective of this Open & Distance Learning (ODL) system of
education is to develop capacity within and across the region to organize distance learning
effectively in order to address the educational challenges and opportunities, particularly in higher
education.

a). Curriculum Design: The curriculum is designed by a committee comprising experts from
the parent department of the  Vidyasagar University along with external expert keeping in
view the needs of the diverse groups of learners. Efforts has been made to adopt the
syllabus  at par with the regular courses  in the university as far as practicable.   The
syllabus is prepared by the Subject Committee is placed in the Advisory Committee of
Directorate of Distance Education for approval. Then the syllabus is uploaded in the
website of the university.

b) Syllabus: M.A. in Bengali



Subject: Bengali

Syllabus at a glance
Course structure

SEMESTER - I

TYPE COURSE
NUMBER

TOPIC WRITTEN INTERNAL
ASSESSMENT

Credits

Theory BNG-101 BHASHATATWA 40 10 6

Theory BNG-102 BANGLA-BANGALIR PARICHAY O PRACHIN-
MADHYAYUGER BANGL A SAHITYA

40 10 6

Theory BNG-103 MADHYAYUGER BANGLA SAHITYA 40 10 6

Theory BNG-104 BANGLA GADYA O PRABANDHA SAHITYER
DHARA

40 10 6

Theory BNG-105 BANGLA KABYA SAHITYER DHARA 40 10 6

SEMESTER – II

TYPE COURSE
NUMBER

TOPIC WRITTEN INTERNAL
ASSESSMENT

Credits

Theory BNG-201 BANGLA BHASA BIGJAN 40 10 6

Theory BNG-202 MADHYAYUGER SAHITYAPATH 40 10 6

Theory BNG-203 BANGLA KABYA O KABITAPATH 40 10 6

Theory BNG-204 RAMYARACHANAR DHARA PARICHAY O
GADYASAHITYA PATH

40 10 6

Theory BNG-205 BANGLA NATYASAHITYER ITIHAS O
NATAKPATH

40 10 6



SEMESTER- III

TYPE COURSE
NUMBER

TOPIC WRITTEN INTERNAL
ASSESSMENT

Credits

Theory BNG-301 BHASACHARCHA O BHASABIGJAN 40 10 6

Theory BNG-302 BANGLA KATHASAHITYER ITIHAS O
KATHASAHITYA PATH

40 10 6

Theory BNG-303 PRACHYA SAHITYATATWA 40 10 6

Theory BNG-304 SAHITYER ANUBAD, PATHANTAR O
PRAVAB-PRERANA

40 10 6

Theory BNG-305 SAHITYER  ITIHAS O RABINDRASAHITYA
PATH

40 10 6

SEMESTER-IV

TYPE COURSE
NUMBER

TOPIC WRITTEN INTERNAL
ASSESSMENT

Credits

Theory BNG-401 PASCHATYA SAHITYATATWA O
SAMALOCHANA ADDHATI

40 10 6

Theory BNG-402 LOKASAHITYA O LOKASANSKRITI 40 10 6

Theory BNG-403 BISHES PATRA

BARGA 1- KATHASAHITYA

BARGA 2-RABINDRAJIBAN O
RABINDRASAHITYA PATH

BARGA 3-NATYATATWA O NATAK

BARGA 4-SAHITYATATWA O SAHITYA
ANDOLAN

40 10 6

Project BNG-404 PROJECT WORK 35 15 4

Project BNG-405 PROJECT WORK 35 15 4

Total credit point 116 and Total marks 1000.
Note : The details of the text of syllabus is given in the hard copy of the application.

i) Duration of the Program: 2 (two) years. However, the learners are given time to
complete the course within 5 (five) years from the date of admission.



ii) Instructional Delivery Mechanism: The programme shall be delivered in two years. The
learners shall be provided with the printed SLM which covers almost all the contents in
the syllabus. Apart from this the students will be provided with the SLM in electronic
media depending on the choice of the learner. The PCP programmes are announced well
ahead from the date of commencement. The examination programmes are also announced
well before its commencement. The announcement for PCP or Examination is published
in university website and leading news paper of the state. We have a well structured  data
base of the contacts of the learners and a system of delivering information to students
using ICT. The students are also informed about those programmes by SMS.
Counselling is also held in various affiliated study centres, in addition to university centre
itself. The progress of the learners shall be evaluated by semester system examination.
Examination rules are adopted as per the rules and regulation regular system of the
university.

iii) Faculty: Regular mode Faculties and Distance mode dedicated Faculties of Vidyasagar
University both are engaged in teaching, in addition counsellors from experience teachers
of colleges, other universities and research institutes. UGC norms are followed for
selecting the counsellors.

iv) Media:  SLM will be provided in both Print Media, and e-media. The learners will be
given choice to avail print media or e-media or both.

v) Learner Support Service: Existing facilities of central library, photo copying facilities,
free internet and WIFI facility will be available to the students. The students are provided
with facilities for canteen, food corners of the university during holding PCP even in
holidays. Further, in order to successfully execute the programme, a wide range of
support services are provided to the ODL learners.

Network of Study Centres: To assist its learners of Directorate of Distance Education of
Vidyasagar University has established 36 study centres so that learner can choose a study centre
according to their convenience or nearest to the residence. All the study centres are well
connected with the Vidyasagar University and vice-versa by means of telephone, email and other
electronic medium.

(f) Procedure for admissions, Curriculum Transaction and evaluation:

Vidyasagar University has taken a concrete admission policy for all courses offered in
distance mode. This policy includes notification, minimum eligibility criteria and fee structure.
In every academic session the notifications are published in news papers (national level and local
level) and also in the university website. For different subjects the minimum eligibility criteria
for admission is different. There is a fixed fee structure for each subject. The learners are
instructed to deposit the fees by online transaction. The system of online admission is also in the
pipe line.



Fee Structure

SUBJECT SEMESTER - I SEMESTER - II SEMESTER - III SEMESTER - IV

Bengali 2,650.00 2,650.00 2,800.00 2,800.00

Curriculum Transaction incorporates effective planning for providing learning
experiences for its learners, organization of planning, administration/implementation of the
organized planning and evaluation of the implementations by the implementer and the experts in

the relevant field. Curriculum Transaction or Curriculum management is the process of planning

and organizing the curriculum in a particular subject area for different levels of education and
continuously monitor it while being implemented. The main responsibility of the curriculum
transaction lies on the teachers and trainers who may use different types of pedagogies to create a
nice academic environment in the institution and students can be benefited in gaining knowledge
and developing skills. Curriculum transaction is always done through Personal Contact
Programmes (PCP). The PCP should aim to address not only the problems faced by the
individual learners but also compensate the pedagogic limitations of the SLM. So it will not just
bring together learners to solve their problems but will be an intervention for organizing
activities to be carried out in teams, using multiple sources of information available in the
university. The activities presently supposed to be carried out at the PCP such as clarification of
doubts; laboratory work and so on will be a part of the curriculum transaction process planned
for the PCP. Efforts are being done to provide e-learning facility.

Evaluation: The evaluation of learners will be made by two modes – internal
assessment/assignments and six month examination (written). For the evaluation of scripts there
is a system of spot evaluation for expediting the publication of result, i.e., the examiners will
come to Directorate of Distance Education and will examine the answer scripts and submit the
marks on the spot. In some cases answer scripts are sent to the examiners and evaluated scripts
are collected by messengers within a stipulated time. There is a system of re-examination of
scripts after publication of results. The computerized system of database formation and
preparation mark sheet and certificate will be employed for correct and speedy delivery of results
to the learners.

(g) Requirement of Library resource:

Library facility: The students are provided with library facility in the central library of the
University. They are used to get reading room as well as lending facilities. The central library is
equipped with a numbers of e-books and e-journals too. The learners may also avail such
facilities. The faculty members are provided with remote user facility by the central library of
Vidyasagar University.



(h) Cost Estimate of the Programme and the Provisions:

The estimated cost of the programme is given below:

Subject Development

(Lakh)

Delivery

(Lakh)

Maintenance

(Lakh)

Total

(Lakh)

Bengali 11 9 15 35

Provisions: As it is a continued programme the infrastructure is already in existence. The other expenses will be
fulfilled from the fees collected from the students.

(i) Quality Assurance Mechanism and Expected Programme outcome:

Quality assurance (QA) for distance higher education is one of the main concerns among
institutions and stakeholders today. Quality has always been an issue in distance education (DE)
and distance learning (DL). Quality assurance in distance and higher education has gained
serious attention by institutions, stakeholders, and scholars. In response to QA line of inquiry,
institutions have begun to re-define and re-orient their institutional missions and strategic visions
to incorporate and address quality issues. QA has now reached an important turning point and is
influencing DE institution's management strategies and cultures. Learners are demanding better
quality educational services and provisions. To fulfil these demands, our Directorate of Distance
Education must pay close attention to quality in terms of study material, quality of PCP
counsellor, delivery systems and administrative facility to the learner.

The following major steps would be taken for quality assurance:-

i) Establishment of Centre for Internal Quality Assurance (CIQA)
ii) Revision of curriculum in a regular years interval
iii) Quality improvement of SLM
iv) Emphasize for online learning system
v) Centralize on line admission
vi) Providing SLM in electronic media

The expected outcome of the programme is to develop the knowledge and skill of
learners of the specific field. The learner may go for further higher education programmes, e.g.,
M. Phil, Ph. D, M. Tech and other professional programmes. After completion of the programme
by distance mode the learner may prepare themselves for different job oriented entrance
examinations, e.g. NET, SET, College service commission (CSC),  School Service commission
(SSC) etc., Thus they may be employed in Govt. and non-govt like academic institute in relation
to comparative Indian Bengali literature, translation studies and Indian folklore and journalism
based job.
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Programme: M. Sc. in Dietetics and Community Nutrition Management 

(DCNM) 
 

 

(a) Programme Mission and objective: 
 

Food and nutrition is an increasingly important priority for populations around the world. Learn to develop 

strategies to improve nutrition and promote physical health, making a true difference in the lives of others. 

Graduates will benefit in a sector with strong job growth as public health issues such as obesity and poor diet 

affect health care systems of the country. 

The proposed programme, M. Sc. in Dietetics and Community Nutrition Management (DCNM) has the 

mission and objectives in relation to the teaching and learning in distance mode of learning. In order to afford 

Quality Education for every one through distance learning mode need based academic programmes for 

livelihood and lifelong learning at post graduate level has been adopted. In order to set highest benchmark for 

quality and standards of Indian open distance learning strategy introduction of this programme has 

enormously been spread. 

The post graduate programme in Arts, Science and Commerce to be offered through ODL mode will 

have certain learning outcomes. This programme will help the learners- 

 To spread higher education in DCNM especially among the rural people who are socio economically 

backward. 

 To rid underprivileged society of social evils through proper education 
 Capacity building among the students especially in rural population. 
 To reach the unreached and provide education at the doorstep of the learners and according to their 

convenience. 

Concept of open learning and distance education system focuses on open access education 

and training to make the learners free from the constraints of time and place, and offering flexible 

learning opportunities to individuals and groups of learners. Open and Distance Learning (ODL)is one 

of the most rapidly growing fields of education now a days and it has substantial impact on all 

education delivery systems. The new ODL system growing fast because of the development of 

Internet-based information technologies. The concept of ODL education came from idea where the 

learners and the teachers cannot be in a class room and they should be separated by some geographical 

distance or maybe they cannot come close to each other to make the entire education system flexible. 

Open and Distance Learning system has tremendous potential of inclusive growth of 

education because of its distinctive nature of being a user friendly system. ODL system is not only 

cost effective but it can also contribute in the sustainable development through learning processes that 

transcend distance, gender, regional, cultural and socio-economic barriers. 

 
Most ODL learners have professional responsibilities (jobs), social responsibilities (families), are 

interested in part time studies, lack of access to on-campus based studies or are away from formal 

education and ODL becomes the readily available option for them to upgrade their qualifications. 

Typical distance learners are regular students as we all know them, but also parents, physically 

challenged people, and working/business people who are looking for ways to enhance their skills next 

to their busy schedule. 

The proposed programme, M. Sc. in DCNM will be helpful to meet the high demand of the students 

for studying the applied aspects of nutrition and dietetics. The specific objectives of this programme 

are 

 To produce postgraduates in the field of Dietetics and Nutrition recognized for their practical 

and public health skills. 
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 To acquaint postgraduates with advanced clinical nutrition, understand the basis of nutritional 

status assessment, biochemical basis of nutrition, nutrition related disorders, and the role of 
nutrition in therapeutic diets. 

 The course also aims at teaching skills of menu planning for quality and quantity preparation 

and management of resources. 

 The students also learn about new and expanding areas of research in the field of dietetics and 
nutrition and acquire necessary research oriented skills. 

 
(b) Relevance of the programme with HEI Mission 

Mission of the Vidyasagar University is defined in its logo “Education, Knowledge and Progress” with 

special emphasis on a curriculum relevant to the ethnic, sociological and geographical needs on the 

catchment region, yet not ignoring the demands of mainstream education. 

The main missions of the university are- 

i. To improve the economic condition of the region and offer courses which should have the potential to 

garner employment. 

 
ii. To build human resource with strong character and competence, having the strength to face the 

challenges of the changing realities both in global and local levels and to adapt to the fast evolving 

technologies. 

 
iii. To promote an all-round development of its students with a proper blending of knowledge and 

wisdom acquiring adequate skill in his own subject or trade or vocation through teaching learning 

process and human qualities like compassion, a sense of social responsibility and commitment and 

ethical sense (honesty), tolerance and empathy through various social, cultural, sports and ethical value 

addition programs. 

iv. To strive for the creation and dissemination of knowledge through continuous research and learning 

process. 

v. To strive for academic excellence 

vii. To strengthen student support system 

The missions of the proposed programme are in conformity with the missions of the institute. It aims to 

enable learners to learn and retain a broad base of knowledge in the various domains of the subject. The 

distance mode education has been started in the university with a mission to revitalize educational 

leadership, to set the standard for the production and dissemination of knowledge as well as to become an 

effective instrument of change in the society. Keeping priority with the view of “Education For All”, PG 

courses in Arts, Science and Commerce to be offered or being offered through ODL mode is very much 

relevant to the HEI’s mission and goals as it aims to provide quality education to those aspiring 

candidates who are deprived of higher education due to the limited number of intake in the traditional 

mode of higher education in the Universities. Moreover, to keep the quality intact the curriculum and 

syllabus has been designed at par with the conventional mode keeping in mind the specific needs and 

acceptability of the learners in the distance mode and in keeping with the aims and objectives of the 

University. The proposal of the present subject will fulfill the above objectives of the university as well 

as distance mode education. 
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(c) Nature and target group of learners: 

For the Programme M. Sc. in DCNM the following groups of learners have been targeted: 

1. Those are distracted from the admission in the regular mode due to limited intake capacity of Vidyasagar 

University and other Higher Education Institutions (HEIs). In Vidyasagar university only 20% of the 
students graduated with B. Sc. with nutrition get chance in the PG course in Nutrition and dietetics under 

regular mode. Remaining 80% graduated will be targeted. 

2. Those employed in various organizations who desire to track higher education as a passion or as a means 

for movement up the promotional ladder. 
3. Drop outs primarily due to social, financial and economic compulsions as well as population related 

factors. 

4. Rural population those living in remote areas where higher education institutes are not easily accessible. 
5. Job seekers of particular field or subjects. 

6. People of any age can participate in higher education programmes as there is no age bar in ODL mode 

education. 

7. The persons related to the medical and health services who are interested in Dietetics and Nutrition will 
be another target group. 

 

(d) Appropriateness of the programme to be conducted in the ODL mode for acquiring specific skills 

and competence 

Vidyasagar University emphasized in innovative approach towards curriculum designing, while 

conforming to the basic or core requirements to create a common knowledge base for the state and the 

nation. Post graduate Programme in Arts, Commerce and Science to be offered through ODL mode 

will have certain learning outcomes. This programme will help the learners to spread higher education 

in all sectors of community. 

• Capacity building among the students particularly from the rural population. 

• To apply skills and knowledge in an internship experience. 

• To develop skills on hand practical related to science subject and also hands on training in field 

exposure. 

 
The distance learning under Vidyasagar University offer programme in an expanded mode both in volume and 

the type of programmes. As technology has been getting more affordable and widely available, the interest of 
both learners and institutions in this special kind of education may be increased enormously. 

 
Nutrition and Dietetics is closely related to personal as well as community health. The learners can be 

trained in this field through this programme. The students passing graduation with this subject can serve in the 

medical field for improvement of public health and hygiene. There is professional demand in these subjects. 

They can be employed in Govt. and private health service sector. Further they may be self employed for 

assisting the patients for diet planning and therapy. 

 
(e) Instructional Design: 

 

The first step of instructional design in distance mode is curriculum design. A growing number of students 

globally are enrolling in distance education programs and it is becoming important now, more than ever 

before, to design curriculum that reflects educational principles, represents elements of engagement and 

pedagogy and meets institutional and industry requirements. In doing so, it is vital to design contemporary 

curriculum that ensures these outcomes are attained. Finally, a triad has been proposed comprising of 

pedagogy, technology and an engaged community of learners as a basis for ensuring curriculum meets 

contemporary practices. For All these subjects the objective of this Open and Distance Learning (ODL) 

system of education is to develop capacity within and across the region to organize distance learning 

effectively in order to address the educational challenges and opportunities, particularly in higher 

education. 
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i) Curriculum Design: The curriculum is designed by a committee comprising experts from the parent 

department of the Vidyasagar University along with external expert keeping in view the needs of the 

diverse groups of learners. Efforts have been made to adopt the syllabus at par with the regular 

courses in the university as far as practicable. The syllabus is prepared by the Subject Committee is 

placed in the Advisory Committee of Directorate of Distance Education for approval. Then the 

syllabus is circulated among the students and teachers and it is also uploaded in the website of the 

university. 

ii) Detailed Syllabus: 
 

Subject: DCNM 

Syllabus at a glance 

 
Semester I:        Semester II :          Semester III : Semester IV: Total 

Theory Practical Theory Practical Theory Practical Theory Practical Theory Practical 

150 150 200 100 150 150 200 100 700 500 

 

 

M. Sc. Semester I 

Type  Paper Topic Full Marks Credit  

 

 

 

 

Theory 

 

 

 

 

 

 

 

Practical  

ND 01 

 
Advanced Human Physiology –I 25 2.5 

Advanced Human Physiology –II 25 2.5 

ND 02 Food  science and Nutrition 25 2.5 

Vitamins and Minerals in Nutrition 25 2.5 

ND 03 Nutritional Biochemistry- I 25 2.5 

Nutritional Biochemistry- II 25 2.5 

ND 04 Experiments on Physiology-I 25 2.5 

Experiments on Physiology-II 25 2.5 

ND 05 Biochemical analysis  in Nutrition –I 25 2.5 

Biochemical analysis  in Nutrition –II 25 2.5 

ND 06 

 
Biochemical analysis  in Nutrition –III 25 2.5 

Nutritional Anthropometrics 25 2.5 

M. Sc. Semester II 

 

Theory 

 

ND 07 

 
Advanced Human Physiology –III 25 2.5 

Molecular Biology in Nutrition 25 2.5 

ND 08 

 

Food Microbiology and Toxicology 25 2.5 

Food Biotechnology 25 2.5 

ND 09 
 

Food Hygiene and Sanitation 25 2.5 

Assessment of Nutritional Status 25 2.5 

ND 10 Nutrition through Lifecycle- I 25 2.5 

Nutrition through Life cycle- II 25 2.5 

Practical ND 11 Experiments on Food Microbiology 25 2.5 

Growth Chart  and Clinical Assessment of 

Malnutrition   

25 2.5 

ND 12 Review work – report 25 2.5 

Review work – Viva-Voce 25 2.5 
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M. Sc. SEMESTER-III 

Theory / 

Practical 

Paper Unit Topic Full Marks Credit 

 

 

 

 

Theory 

 

 

 

ND 13 25 Research Methodology and Statistics In 

Nutrition 

25 2.5 

26 Bioinformatics and Computer 

application in nutrition 

25 2.5 

ND 14 27 Food and Nutrition Services in Hospital 

and Other Organizations  

25 2.5 

28 Drug nutrient interactions and 

nutrigenomics  

25 2.5 

ND 15 29 Diet Therapy I  25 2.5 

30 Diet Therapy II  25 2.5 

 

 

Practical 

ND 16 

 

31 Advanced Food Analysis-I 

 

25 2.5 

32 Advanced Food Analysis-II 

 

25 2.5 

ND 17 

 

33 Preparation of Diet chart-I  25 2.5 

34 Preparation of Diet chart-II 25 2.5 

ND 18 

 

35 Energy Requirement in Different 

Physical Activities Level  

25 2.5 

36 Nutritional Survey  

 

25 2.5 

  

SEMESTER-IV 

Theory / 

Practical 

Paper Unit Topic Full Marks Credit 

 

 

 

 

Theory 

 

 

 

ND 19 37 Advanced Diet therapy  

 

25 2.5 

38 Nutrition  in Sports and Fitness 25 2.5 

ND 20 39 Community Nutrition  

 

25 2.5 

40 Special Aspects of Community 

Nutrition  

25 2.5 

ND 21 41 Nutrition in Emergencies  

 

25 2.5 

42 Nutritional Counseling  
 

25 2.5 

ND 22 43 Neutracuticals  25 2.5 

44  Food Additives    25 2.5 

 

 

Practical 

ND 23 

 

45 Statistical Analysis in Nutrition 25 2.5 

46 Computer Analysis in Nutrition 25 2.5 

ND 24 

 

47 Project  Work – Report Submission 

 

25 2.5 

48 Project  Work – Viva-Voce 25 2.5 

Note: The details of the text of syllabus is given in the hard copy of the application 

 
iii) Duration of the Program: 4 (Four) Semesters i.e. 2 (Two) years  

However, the learners are given time to complete the course within 5 (five) years from the date of 

admission. 
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iv) Instructional Delivery Mechanism: The programme shall be delivered in 4 semester system (two 

years). The learners shall be provided with the printed SLM which covers almost all the contents in 

the syllabus. Apart from this the students will be provided with the SLM in electronic media 

depending on the choice of the learner. The PCP programmes are announced well ahead from the date 

of commencement. The examination programmes are also announced well before its commencement. 

The announcement for PCP is published in university website and announcement of examination is 

published in university website and leading newspaper of the state. We have a well structured data 

base of the contacts of the learners and a system of delivering information to students using ICT. The 

students are also informed about those programmes by SMS. Counselling is also held in various 

affiliated study centers. The progress of the learners shall be evaluated by semester examination. 

Examination rules are adopted as per the rules and regulation regular system of the university. 

v) Faculty: Faculties are engaged in this programme mainly the departmental teachers from both regular 

and distance mode of Vidyasagar University. In addition counsellors from experience teachers of 

colleges, other universities and research institutes are also employed.UGC norms are followed for 

selecting the counsellors. 

vi) Media: SLM will be provided in both Print Media, and e-media. The learners will be given choice to 

avail print media or e-media or both. 

vii) Student Support Service: Existing facilities of central library, photo copying facilities, free internet 

and WIFI facility will be available to the students. The students are provided with facilities for 

canteen, food corners of the university during holding PCP even in holidays. Further, in order to 

successfully execute the programme, a wide range of support services are provided to the ODL 

learners. 

Network of Study Centers: To assist its learners of Directorate of Distance Education of Vidyasagar 

University has established 36 study centers so that learner can choose a study center nearest to the residence. 

 

(f) Procedure for admissions, Curriculum Transaction and evaluation: 

Vidyasagar University has taken a concrete admission policy for all courses offered in distance mode. This 

policy includes notification, minimum eligibility criteria and fee structure. In every academic session the 

notifications are published in news papers (National Level and local level) and also in the university website. 

For different subjects the minimum eligibility criteria for admission is different. There is a fixed fee structure 

for each subject. The learners are instructed to deposit the fee by cheque or draft. The system of on line 

admission is also in the pipe line. 

 
 

Semester -wise Fees Structure 

 

Subject Semester - I Semester - II Semester - III Semester - IV 

M.Sc. in DCNM Rs. 10,700.00/- 

 

 

Rs. 10,650.00/- 

 

 

Rs. 10,850.00/- 

 

 

Rs. 10,800.00/- 
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Curriculum Transaction incorporates effective planning for providing learning experiences for its learners, 

organization of planning, administration/implementation of the organized planning and evaluation of the 

implementations by the implementer and the experts in the relevant field. Curriculum Transaction or 

Curriculum management is the process of planning and organizing the curriculum in a particular subject area 

for different levels of education and continuously monitors it while being implemented. The main 

responsibility of the curriculum transaction lies on the teachers and trainers who may use different types of 

pedagogies to create a nice academic environment in the institution and students can be benefited in gaining 

knowledge and developing skills. Curriculum transaction is always done through Personal Contact 

Programmes (PCP). The PCP should aim to address not only the problems faced by the individual learners but 

also compensate the pedagogic limitations of the SLM. So it will not just bring together learners to solve their 

problems but will be an intervention for organizing activities to be carried out in teams, using multiple sources 

of information available in the university. The activities presently supposed to be carried out at the PCP such 

as clarification of doubts; laboratory work and so on will be a part of the curriculum transaction process 

planned for the PCP. Efforts are being done to provide e-learning facility. 

 

Evaluation: The evaluation of learners will be made by two modes – internal assessment/assignments and 

end-semester examination. For the evaluation of scripts there is a system of spot evaluation for expediting the 

publication of result, i.e., the examiners will come to Directorate of Distance Education and will examine the 

answer scripts and submit the marks on the spot. In some cases answer scripts are sent to the examiners and 

evaluated scripts are collected by messengers within a stipulated time. There is a system of re-examination of 

scripts after publication of results. The use of ICT for the preparation of Mark sheet and certificate and its 

delivery to the learners will be employed. 

 

 
(g) Requirement of Laboratory Support and Library resource: 

Laboratory support is essential to the learner of distance education system in case of laboratory based subjects. 

Directorate of Distance Education, Vidyasagar University have established dedicated laboratory in the 

directorate of Distance Education for the laboratory based subjects like, physics, chemistry, mathematics, 

environmental science, geography, Zoology and Nutrition and Dietetics to give exposure of practical 

knowledge to the learners. Our laboratories are well equipped with sophisticated instruments: 

 DCNM Laboratory: Anthropometric Set, callipers (spreading and sliding), Skinfold Calliper, 

spectrophotometer, water bath, incubator, hot air oven, hemoglobinometer etc. 

. 

Practical classes of a particular subject are arranged group wise so that all the learners get sufficient attention 

and proper training from counsellors and laboratory instructors. Like theory classes, practical PCP schedule is 

announced by SMS, newspaper and university website at least before 15 days. 

Apart from the dedicated laboratory of DDE, the students are also trained in regular departments of the 

university. 

Library facility: The students are provided with library facility in the central library of the University. 

They are used to get reading room as well as lending facilities. There are large numbers of printed books and 

journals for Nutrition and Dietetics are available in the central library. Moreover it is equipped with a numbers 

of e-book and e-journals. The learners may also avail such facilities 

(g) Cost Estimate of the Programme and the Provisions: 

The followings are the cost estimate for the programme M. Sc in Dietetics and Community Nutrition 

Management: 
 

Subject Development Delivery Maintenance Total 

amount 
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Dietetics and Community 

Nutrition Management 
(D.C.N.M) 

11 Lakhs 9 Lakhs 15 Lakhs 35 Lakhs 

 

Provisions: As the proposed programme was offered for more than 11 years in recent past the infrastructure is 

already in existence. The other expenses will be met from the fees collected from the students. 
 

(i) Quality Assurance Mechanism and Expected Programme outcome: 

Quality assurance (QA) for distance higher education is one of the main concerns among institutions and 

stakeholders today. Quality has always been an issue in distance education (DE) and distance learning (DL). 

Quality assurance in distance and higher education has gained serious attention by institutions, stakeholders, 

and scholars. In response to QA line of inquiry, institutions have begun to re-define and re-orient their 

institutional missions and strategic visions to incorporate and address quality issues. QA has now reached an 

important turning point and is influencing DE institution's management strategies and cultures. Learners are 

demanding better quality educational services and provisions. To fulfill these demands, our Directorate of 

Distance Education must pay close attention to quality in terms of study material, quality of PCP counsellor, 

delivery systems and administrative facility to the learner. 

The following major steps would be taken for quality assurance:- 

i) Establishment of Center for Internal Quality Assurance 

ii) Revision of curriculum in 3 -5 years interval 

iii) Quality improvement of SLM 

iv) Emphasize for online learning system 

v) More emphasis of practical training of the learners in science subjects by improving the quality of 

laboratories with sophisticated instruments. 

vi) More use of ICT for the management of DL of the university 

The expected outcome of the programme is to develop the knowledge and skill of learners of the specific 

field. The learner may go for further higher education programmes, e.g., M. Phil, Ph. D, M. Tech and 

other professional programmes. After completion of the programme by distance mode the learner may 

prepare themselves for different job oriented entrance examinations, e.g. NET, GATE, College service 

entrance (CSC), School Service Entrance (SSC) etc., Thus they may be employed in Govt. and non-govt. 

sectors. Apart from this, their training may enable them for self-employment. 

The followings are specific scopes of the learners after getting M. Sc. in DCNM: 

 Clinical Dietetics /Nutrition: Hospitals or Clinics (healthcare, clinical management, 

counseling, etc.) 

 Community Nutrition / Public Health / Community outreach 
 Nutrition & Diet Consultancy in Health Resorts, Fitness Centers (e.g. VLCC), Gymnasiums 

 Industry (e.g. corporate health and wellness) 
 Academia and research: Teaching Dietetics / Nutrition or Nutrition Research 

 Private Practice / Self Employed/Freelance Consultancy Services 
 Medical Nutritional Companies (e.g. nutrition and dietetics advisor, nutritional 

representative) 

 Sports and Exercise Nutrition (e.g. elite and recreational sports teams, fitness industry). 
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Programme: M. A. in History

(a) Programme Mission and objective:

The study of History is extremely important in contemporary society, not only to remember the past but

also to shape the future by learning from it. This master degree program in History helps students further

develop their critical thinking, independent researching and writing skills in an effort to gain knowledge

and advance their careers across a variety of disciplines. Students who successfully complete a Master of

Arts in History program have the educational foundation necessary for pursuing independent research

projects, analyzing historical documents and arguments, creating bibliographies from an assortment of

different resources and mediums and writing essays, research papers and book reviews with historical

focuses.

The proposed M. A. in History has the mission and objectives in relation to the teaching and learning

in open and distance mode. In order to afford Quality Education for everyone through distance learning

mode, need based academic programmes for livelihood and lifelong learning at post graduate level has

been adopted. In order to set highest benchmark for quality and standards of Indian open distance learning

strategy introduction of this programme has enormously been spread.

The post graduate Programme in Arts, science and commerce to be offered through ODL mode will

have certain learning outcomes. This programme will help the learners-

 To spread higher education especially among the rural people who are socio-economically backward.

 To rid underprivileged society of social evils through proper education

 Capacity building among the students especially in rural population.

 To reach the unreached and provide education at the doorstep of the learners and according to their

convenience.

Concept of open learning and distance education system focuses on open access education and training to

make the learners free from the constraints of time and place, and offering flexible learning opportunities

to individuals and groups of learners. Open and distance learning (ODL) is one of the most rapidly

growing fields of education nowadays and it has substantial impact on all education delivery systems. The

new ODL system is growing fast because of the development of Internet-based information technologies.

The concept of ODL education came from idea where the learners and the teachers can not be in a class



room and they should be separated by some geographical distance or maybe they cannot come close to

each other to make the entire education system flexible.

Open and Distance Learning system has tremendous potential of inclusive growth of education because of

its distinctive nature of being a user friendly system. ODL system is not only cost-effective but it can also

contribute in the sustainable development through learning processes that transcend distance, gender,

regional, cultural and socio-economic barriers.

Higher education playing the role of leadership in the society education  acts as catalyst of social change

and spread of education in a society is the foundation of success in countries that are latecomers for

development. Distance education is playing an important role in providing higher education to those who

are unable to be the part of conventional system. The main objective of ODL is to reach the unreached

and provide education at the doorstep of the learners and according to their convenience. Formal system

was unable to meet the demand of higher education and alternatively distance education was adopted as

an alternative mode at the University stage.

Most ODL learners have professional responsibilities (jobs), social responsibilities (families), are

interested in part time studies, lack of access to on-campus based studies or are away from formal

education and ODL becomes the readily available option for them to upgrade their qualifications.

Typical distance learners are regular students as we all know them, but also parents, physically challenged

people, and working/business people who are looking for ways to enhance their skills next to their busy

schedule. The proposed programme in History in distance mode will enhance the scope of learning the

subject for a large number of intended students in the locality.

(b) Relevance of the programme with HEI Mission

The mission of Vidyasagar University is defined in its logo “Education, Knowledge and Progress” with

special emphasis on a curriculum relevant to the ethnic, sociological and geographical needs on the

catchment region, yet not ignoring the demands of mainstream education.

The main missions of the university are-

i. To improve the economic condition of the region and offer courses which should have the potential to

garner employment.

ii. To build human resource with strong character and competence, having the strength to face the

challenges of the changing realities both in global and local levels and to adapt to the fast evolving

technologies.



iii. To promote an all round development of its students with a proper blending of knowledge and wisdom

acquiring adequate skill in his own subject or trade or vocation through teaching learning process and

human qualities like compassion, a sense of social responsibility and commitment and ethical sense

(honesty), tolerance and empathy through various social, cultural, sports and ethical value addition

programs.

iv. To strive for the creation and dissemination of knowledge through a continuous research and learning

process.

v. To strive for academic excellence

vi. To strengthen student support system

The missions of the proposed Programme are in conformity with the missions of the institute. It aims to

enable learners to learn and retain a broad base of knowledge in the various domains of the subject. The

distance mode education has been started in the university with a mission to revitalize educational

leadership, to set the standard for the production and dissemination of knowledge as well as to become an

effective instrument of change in the society. Keeping priority with the view of “Education For All”, PG

courses in Arts, Science and Commerce to be offered or being offered through ODL mode is very much

relevant to the HEI’s mission and goals as it aims to provide quality education to those aspiring

candidates who are deprived of higher education due to the limited number of intake in the traditional

mode of higher education in the Universities. Moreover, to keep the quality intact the curriculum and

syllabus has been designed at par with the conventional mode keeping in mind the specific needs and

acceptability of the learners in the distance mode and in keeping with the aims and objectives of the

University.

The proposal of M, A. in History will fulfil the above objectives of the university as well as distance

mode education. A large number of learners will be benefited.

(c) Nature and target group of learners:

For the present subject the following groups of learners have been targeted:

(1) Those are distracted from the admission in the regular mode due to limited intake capacity of

Vidyasagar University and other universities.



(2) Those employed in various organizations who desire to track higher education as a passion or as a

means for movement up the promotional ladder.

(3) Drop outs primarily due to social, financial and economic compulsions as well as population related

factors.

(5) Rural population those living in remote areas where higher education institutes are not easily

accessible.

(4) Job seekers of particular field or subjects

(5) People of any age can participate in higher education programmes as there is no age bar in ODL mode

education.

(d) Appropriateness of the programme to be conducted in the ODL mode for acquiring

specific skills and competence:

Vidyasagar University emphasized in innovative approach towards curriculum designing, while

conforming to the basic or core requirements to create a common knowledge base for the state and the

nation. Post graduate Programme in History to be offered through ODL mode will have certain learning

outcomes. This programme will help the learners to spread higher education in all sectors of community.

• Capacity building among the students particularly from the rural population.

• To apply skills and knowledge in an internship experience.

• To develop skills on hand practical related to science subject and also hands on training in field

exposure

The distance learning under Vidyasagar University offer programme in an expanded mode both in volume

and the type of programmes. As technology has been getting more affordable and widely available, the

interest of both learners and institutions in this special kind of education may be increased enormously.

History is, of course, in reality not one subject but many. This is one reason that it is such a popular

choice for postgraduate study. Subjects available to postgraduate History students currently include those

concentrating on a particular time periods – Classical History, Medieval History, Modern History or

Victorian History. There’s a plethora of transferable skills you can develop through studying history. Be a

postgraduate student may be expected to become teachers, librarians or politicians. In addition to this the

research and analysis skills you develop through finding and working with primary and secondary source

materials are perfectly transferrable into industries including law, marketing, finance, lobbying and

politics, to name a few. There is a very wide scope for research and analytics jobs and the master degree

in history will set the learners up perfectly with the skills required.



(e) Instructional Design:

The first step of instructional design in distance mode is the curriculum design. A growing number of

students globally are enrolling in distance education programs and it is becoming important now, more

than ever before, to design curriculum that reflects educational principles, represents elements of

engagement and pedagogy and meets institutional and industry requirements. In doing so, it is vital to

design contemporary curriculum that ensures these outcomes are attained. Finally, a triad has been

proposed comprising of pedagogy, technology and an engaged community of learners as a basis for

ensuring curriculum meets contemporary practices. For all these subjects the objective of this Distance

Learning (DL) system of education is to develop capacity within and across the region to organize

distance learning effectively in order to address the educational challenges and opportunities, particularly

in higher education.

i) Curriculum Design: The curriculum is designed by a committee comprising experts from the parent

department of the Vidyasagar University along with external expert keeping in view the needs of the

diverse groups of learners. Efforts has been made to adopt the syllabus at par with the regular courses  in

the university as far as practicable.  The syllabus is prepared by the Subject Committee is placed in the

Advisory Committee of Directorate of Distance Education for approval. Then the syllabus is uploaded in

the website of the university.

ii) Detailed Syllabus:

Programme: M. A. in History

Syllabus at a glance

SEMESTE

R

COURS

E NO.

COURSE TITLES FULL

MARK

S

CREDI

TS

I

HIS 101 HISTORY AND HISTORIOGRAPHY: WESTERN

HISTORY WRITING APPROACHES

50 6

HIS 102 HISTORY AND HISTORIOGRAPHY: INDIAN

HISTORY WRITING APPROACHES

50 6

HIS 103 STATE AND ECONOMY IN COLONIAL INDIA I 50 6

HIS 104 STATE AND ECONOMY IN COLONIAL INDIA II 50 6



TOTAL 200 24

II

HIS 201 ANTI-COLONIAL MOVEMENTS IN INDIA 50 6

HIS 202 POST –INDEPENDENCE INDIA 50 6

HIS 203 ANCIENT INDIA 50 6

HIS 204 MEDIEVAL INDIA 50 6

TOTAL 200 24

III

HIS 301 INDUSTRIAL REVOLUTION: THE NATURE OF

THE INDUSTRIAL REVOLUTION AND THE

ENGLISH EXPERIENCE

50 6

HIS 302 INDUSTRIAL REVOLUTION-II: THE

CONTINENTAL EXPERIENCE

50 6

HIS 303 THE TWENTIETH-CENTURY WORLD: EVENTS

BETWEEN THE TWO WORLD WARS

50 6

HIS 304 THE TWENTIETH-CENTURY WORLD:

VARIOUS ASPECTS OF CONTEMPORARY

WORLD

50 6

TOTAL 200 24

IV

HIS 401 SOCIAL HISTORY OF SCIENCE, TECHNOLOGY

AND ENVIRONMENT IN COLONIAL INDIA

50 6

HIS 402 SOCIAL HISTORY OF MEDICINE IN COLONIAL

INDIA

50 6

HIS 403 SOCIAL HISTORY OF COLONIAL INDIA I 50 6

HIS 404 SOCIAL HISTORY OF COLONIAL INDIA II 50 6

TOTAL 200 24

GRAND TOTAL 800 96

Detailed text of syllabus will be submitted with hard copy of application

iii) Duration of the Program: 2 (two) years.

However, the learners are given time to complete the course within 5 (five) years from the date of

admission.



iv) Instructional Delivery Mechanism: The programme shall be delivered in two years. The learners

shall be provided with the printed SLM which covers almost all the contents in the syllabus. Apart from

this the students will be provided with the SLM in electronic media depending on the choice of the

learner. The PCP programmes are announced well ahead from the date of commencement. The

examination programmes are also announced well before its commencement. The announcement for PCP

or Examination is published in university website and leading newspapers of the state. We have a well

structured database of the contacts of the learners and a system of delivering information to students using

ICT. The students are also informed about those programmes by SMS.  Counselling is also held in

various affiliated study centres. The progress of the learners shall be evaluated by mid-term and end-year

examination. Examination rules are adopted as per the rules and regulations of regular system of the

university.

v) Faculty:  Faculties of Vidyasagar University engaged in regular mode teaching, in addition to

counsellors from experienced teachers of colleges, other universities and research institutes. UGC norms

are followed for selecting the counsellors.

vi) Media:  SLM will be provided in both Print Media, and e-media. The learners will be given the

choice to avail print media or e-media or both.

vii) Student Support Service: Existing facilities of central library, photocopying facilities, free internet

and WIFI facility will be available to the students. The students are provided with facilities for canteen,

food corners of the university during holding PCP even in holidays. Further, in order to successfully

execute the programme, a wide range of support services are provided to the ODL learners.

Network of Study Centres: To assist its learners, the Directorate of Distance Education of Vidyasagar

University has established 36 study centres so that learners can choose a study center nearest to the

residence.

(f) Procedure for admissions, Curriculum Transaction and evaluation:

Vidyasagar University has taken a concrete admission policy for all courses offered in distance mode.

This policy includes notification, minimum eligibility criteria and fee structure. In every academic session

the notifications are published in newspapers (National Level and local level) and also in the university

website. For different subjects the minimum eligibility criteria for admission is different. There is a fixed

fee structure for each subject. The learners are instructed to deposit the fee by cheque or draft. The system

of online admission is also in the pipe line.



Fee structure

Subject Sem-I Sem-II Sem-III Sem-IV

History 2650/- 2650/- 2800/- 2800/-

Curriculum Transaction incorporates effective planning for providing learning experiences for its

learners, organization of planning, administration/implementation of the organized planning and

evaluation of the implementations by the implementer and the experts in the relevant field. Curriculum

Transaction or Curriculum management is the process of planning and organizing the curriculum in a

particular subject area for different levels of education and continuously monitor it while being

implemented. The main responsibility of the curriculum transaction lies on the teachers and trainers who

may use different types of pedagogies to create a nice academic environment in the institution and

students can be benefited in gaining knowledge and developing skills. Curriculum transaction is always

done through Personal Contact Programmes (PCP). The PCP should aim to address not only the problems

faced by the individual learners but also compensate the pedagogic limitations of the SLM. So it will not

just bring together learners to solve their problems but will be an intervention for organizing activities to

be carried out in teams, using multiple sources of information available in the university. The activities

presently supposed to be carried out at the PCP such as clarification of doubts; laboratory work and so on

will be a part of the curriculum transaction process planned for the PCP. Efforts are being done to provide

e-learning facility.

Evaluation: The evaluation of learners will be made by two modes – internal assessment/assignments

and end-year examination. For the evaluation of scripts there is a system of spot evaluation for expediting

the publication of result, i.e., the examiners will come to Directorate of Distance Education and will

examine the answer scripts and submit the marks on the spot. In some cases answer scripts are sent to the

examiners and evaluated scripts are collected by messengers within a stipulated time. There is a system of

re-examination of scripts after publication of results. The computerized system of database formation and

preparation mark sheet and certificate will be employed for correct and speedy delivery of results to the

learners.

(g)  Requirement of Laboratory Support and Library resource:

For the programme M. A. in History no laboratory support will be required.  However, the students will

be provided with library facility in the central library of the University. They are used to get reading room

as well as lending facilities. There are large numbers of printed books and journals are available in the

central library. The central library is equipped with a numbers of e-book and e-journals. The learners may



also avail such facilities. The faculty members are provided with ‘remote user’ facility by the central

library of Vidyasagar University.

(g) Cost Estimate of the Programme and the Provisions:

The estimated cost of the programme and the provisions are as follows:

Subject Development

(Lakh)

Delivery

(Lakh)

Maintenance

(Lakh)

Total

(lakhs)

History 11 9 15 35

(i) Quality Assurance Mechanism and Expected Programme outcome:

Emphasis will be given on the maintenance of quality of the proposed programme – M. A. in History.

Quality assurance (QA) for distance higher education is one of the main concerns among institutions and

stakeholders today. Quality has always been an issue in distance education (DE) and distance learning

(DL). Quality assurance in distance and higher education has gained serious attention by institutions,

stakeholders, and scholars. In response to QA line of inquiry, institutions have begun to re-define and re-

orient their institutional missions and strategic visions to incorporate and address quality issues. QA has

now reached an important turning point and is influencing DE institution's management strategies and

cultures. Learners are demanding better quality educational services and provisions. To fulfil these

demands, our Directorate of Distance Education must pay close attention to quality in terms of study

material, quality of PCP counsellor, delivery systems and administrative facility to the learner.

The following major steps would be taken for quality assurance:-

i) Establishment of Center for Internal Quality Assurance

ii) Revision of curriculum in 3 years interval

iii) Quality improvement of SLM

iv) Emphasize for online learning system

v) More emphasis of practical training of the learners in science subjects by improving the quality of

laboratories with sophisticated instruments.

vi) More use of ICT for the management of DL of the university



The expected outcome of the programme is to develop the knowledge and skill of learners of the specific

field. The learner may go for further higher education programmes, e.g., M. Phil, Ph. D., M. Tech and

other professional programmes. After completion of the programme by distance mode the learner may

prepare themselves for different job oriented entrance examinations, e.g. NET, GATE, College service

entrance (CSC),  School Service  Entrance (SSC) etc., Thus they may be employed in Govt. and non-

govt. sectors. Apart from this, their training may enable them for self employment.

Obtaining a Master of Arts in History degree is a great option for those looking to further study the

globe’s great events, personalities, progressions and time periods. Earning an advanced history degree can

help expedite a successful and profitable career as a teacher, professor, museum curator, historian,

researcher or any number of related positions. Graduates of History MA programs are also prepared to

take on additional degree work in history, law, business and other related fields. Moreover, students who

successfully complete a Master of Arts in History program have the educational foundation necessary for

pursuing independent research projects, analyzing historical documents and arguments, creating

bibliographies from an assortment of different resources and mediums and writing essays, research papers

and book reviews with historical focuses.
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Programme: M. A. Political Science 
 

(a) Programme Mission and Objective: 
 

Political science is that branch of the social sciences that studies the state, politics, and government.  

Political Science deals extensively with the analysis of political systems, the theoretical and practical 

applications to politics, and the examination of political behaviour. Political science is not a standalone 

field and it intersects many other branches like sociology, economics, history, anthropology, public 

policy among others. Political scientists are much sought after these days because of the changing 

landscape of politics across the world and since the society wants to understand how the political world 

works, they need someone to explain the nuances of the political economy. Any casual perusal of the 

newspapers and the television channels reveals that political scientists are at the forefront of debates and 

discussions for their knowledge and expertise. 

The proposed programme - M. A. in Political Science - has the mission and objectives in relation to the 

teaching and learning in open and distance mode. In order to afford Quality Education for every one 

through distance learning mode need based academic programmes for livelihood and lifelong learning at 

post graduate level has been adopted. In order to set highest benchmark for quality and standards of 

Indian open distance learning strategy introduction of this programme has enormously been spread. 

The Post Graduate Programme in Political Science offered through ODL mode will have certain learning 

outcomes. This programme will help the learners- 

 To spread higher education especially among the rural people who are socio economically backward.  

 To rid underprivileged society of social evils through proper education 

 Capacity building among the students especially in rural population. 

 To reach the unreached and provide education at the doorstep of the learners and according to their 

convenience. 

 

Concept of open learning and distance education system focuses on open access education and 

training to make the learners free from the constraints of time and place, and offering flexible learning 

opportunities to individuals and groups of learners. Open and distance learning (ODL) is one of the most 

rapidly growing fields of education now a days and it has substantial impact on all education delivery 

systems. The new ODL system is growing fast because of the development of Internet-based information 

technologies. The concept of ODL education came from idea where the learners and the teachers can not 

be in a class room and they should be separated by some geographical distance or maybe they cannot 

come close to each other to make the entire education system flexible. 

Open and Distance Learning system has tremendous potential of inclusive growth of education 

because of its distinctive nature of being a user friendly system. ODL system is not only cost effective but 

it can also contribute in the sustainable development through learning processes that transcend distance, 

gender, regional, cultural and socio-economic barriers. 

Higher education playing the role of leadership in the society education act as catalyst of social 

change and spread of education in a society is the foundation of success in countries that are latecomers 

for development. Distance education is playing an important role in providing higher education to those 

who are unable to be the part of conventional system. The main objective of ODL is to reach the 

unreached and provide education at the doorstep of the learners and according to their convenience. 

Formal system was unable to meet the demand of higher education and alternatively distance 

education was adopted as an alternative mode at the University stage 

Most ODL learners have professional responsibilities (jobs), social responsibilities (families), are 

interested in part time studies, lack of access to on-campus based studies or are away from formal 

education and ODL becomes the readily available option for them to upgrade their qualifications.  

Typical distance learners are regular students as we all know them, but also parents, physically 

challenged people, and working/business people who are looking for ways to enhance their skills next to 

their busy schedule. 

 

Political science is a discipline that uses different approaches. The course can train learner in a number of 

different critical skills that will help them succeed in almost any career. The proposed courses develop 
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skills in quantitative reasoning. The political theory courses train the students in analytical thinking, an 

essential skill for almost all attractive careers. 

 

(b) Relevance of the programme with HEI Mission  
 

Mission of the Vidyasagar University is defined in its logo “Education, Knowledge and Progress” with 

special emphasis on a curriculum relevant to the ethnic, sociological and geographical needs on the 

catchment region, yet not ignoring the demands of mainstream education.  

The main missions of the university are- 

 

i. To improve the economic condition of the region and offer courses which should have the potential to 

garner employment. 

 

ii. To build human resource with strong character and competence, having the strength to face the 

challenges of the changing realities both in global and local levels and to adapt to the fast evolving 

technologies. 

 

iii. To promote an all round development of its students with a proper blending of knowledge and wisdom 

acquiring adequate skill in his own subject or trade or vocation through teaching learning process and 

human qualities like compassion, a sense of social responsibility and commitment and ethical sense 

(honesty), tolerance and empathy through various social, cultural, sports and ethical value addition 

programs.  

 

iv. To strive for the creation and dissemination of knowledge through continuous research and learning 

process. 

 

v. To strive for academic excellence. 

 

vii. To strengthen student support system. 

 

The missions of the proposed Programme in Political Science are in conformity with the missions of the 

institute. It aims to enable learners to learn and retain a broad base of knowledge in the various domains of 

the subject. The distance mode education has been started in the university with a mission to revitalize 

educational leadership, to set the standard for the production and dissemination of knowledge as well as to 

become an effective instrument of change in the society. Keeping priority with the view of “Education For 

All”, PG courses in Arts, Science and Commerce to be offered or being offered through ODL mode is very 

much relevant to the HEI’s mission and goals as it aims to provide quality education to those aspiring 

candidates who are deprived of higher education due to the limited number of intake in the traditional mode 

of higher education in the Universities. Moreover, to keep the quality intact the curriculum and syllabus has 

been designed at par with the conventional mode keeping in mind the specific needs and acceptability of the 

learners in the distance mode and in keeping with the aims and objectives of the University. The proposal of 

the M. A. in Political Science will fulfil the above objectives of the university as well as distance mode 

education. 

 

(c) Nature and target group of learners: 

 

      For the present subject the following groups of learners have been targeted: 

(1) Those are distracted from the admission in the regular mode due to limited intake capacity of HEIs 

(2) Those employed in various organizations who desire to track higher education as a passion or as a means 

for movement up the promotional ladder. 

(3) Drop outs primarily due to social, financial and economic compulsions as well as population related 

factors.  

(5) Rural population those living in remote areas where higher education institutes are not easily accessible. 

(4) Job seekers of particular field of Political Science 



Programme Project Report (PPR) 

 
(5) People of any age can participate in higher education programmes as there is no age bar in ODL mode 

education. 

 

(d) Appropriateness of the programme to be conducted in the ODL mode for acquiring specific skills 

and competence 

 
Vidyasagar University emphasized in innovative approach towards curriculum designing, while conforming 

to the basic or core requirements to create a common knowledge base for the state and the nation. Post 

graduate Programme in Arts to be offered through ODL mode will have certain learning outcomes. This 

programme will help the learners to spread higher education in all sectors of community. 

• Capacity building among the students particularly from the rural population as well as backward areas of 

the districts 

• To apply skills and knowledge in an internship experience. 

• To develop skills training through the field exposure.  

 

The distance learning under Vidyasagar University offer programme in an expanded mode both in volume 

and the type of programmes. As technology has been getting more affordable and widely available, the 

interest of both learners and institutions in this special kind of education may be increased enormously. 

 

Political Science as one of the oldest branches of social science has always been very popular among distant 

learners throughout the world. India and West Bengal are no exception. The Study of Political Science, 

apart from being a promoter of professional career in civil service, journalism, management and academics 

also induces citizens about the functions and structures of government rights and duties of the citizens and 

also trains them to critical thinking to make the present state and society a better one. Thus good, 

responsible and participatory citizens are produced. 

 

(e) Instructional Design:  

 

The first step of instructional design in distance mode is curriculum design. A growing number of students 

globally are enrolling in distance education programs and it is becoming important now, more than ever 

before, to design curriculum that reflects educational principles, represents elements of engagement and 

pedagogy and meets institutional and industry requirements. In doing so, it is vital to design contemporary 

curriculum that ensures these outcomes are attained.   Finally, a triad has been proposed comprising of 

pedagogy, technology and an engaged community of learners as a basis for ensuring curriculum meets 

contemporary practices. For All these subjects the objective of this Distance Learning (DL) system of 

education is to develop capacity within and across the region to organize distance learning effectively in 

order to address the educational challenges and opportunities, particularly in higher education.  

i) Curriculum Design: The curriculum of M. A. in Political Science is designed by a committee 

comprising experts from the parent department of the Vidyasagar University along with external expert 

keeping in view the needs of the diverse groups of learners. Efforts have been made to adopt the syllabus at 

par with the regular courses in the university as far as practicable.  The syllabus is prepared by the Subject 

Committee is placed in the Advisory Committee of Directorate of Distance Education for approval. Then 

the syllabus is circulated among the learners and faculty members an also uploaded in the website of the 

university. 

ii) Detailed Syllabus:  

Programme: M. A. in Political Science 

Syllabus at a Glance 

 

 Semester-I 

 
Semester-II Semester-III Semester-IV  

 
 

Total : 1000 

marks 

(98 credits) 
Marks 250 250 250 250 

Credits 25 24 24 25 
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Semester Course 

No. 

Course Titles Full Marks Credit 

 

 

I 

PLS 101 Western Political Thought 50 5 

PLS 102 Modern Indian Political Thought 50 5 

PLS 103 Politics in India ( Concept and Process) 50 5 

PLS 104 Politics in India ( Issues and Challenges) 50 5 

PLS 105 Comparative Politics and Political Analysis 50 5 

Total 250 25 

 

 

II 

PLS 201 International Relations(Theories and Issues) 50 5 

PLS 202 International Relations :Institutions and Processes 50 5 

PLS 203 Rural Society, Politics and Administration in 

India 

50 5 

PLS 204 Indian Constitution and Government 50 4 

PLS 205 Modern State and Its Contemporary Challenges 50 5 

Total 250 24 

 

 

 

III 

PLS 301 Public Administration and Indian Practices 50 5 

PLS 302 Liberal Political Theories 50 5 

PLS 303 Marxist and Radical Theories: Contemporary 

Trends 

50 5 

PLS 304 Politics in the Contemporary World (Issues and 

Institution) 

50 4 

PLS 305 Research Mehodology 50 5 

Total 250 24 

 

 

 

IV 

PLS 401 Major Political Thinkers: Textual Readings 50 5 

PLS 402 Dissertation and Viva 50 5 

Special Paper   

Society And Politics In South Asia (SPSA)   

PLS 403 Major Issues in South Asian Politics 50 5 

PLS 404 Civil Society in South Asia 50 5 

PLS 405 Social and Political Movements in South Asia 50 5 

Total 250 25 
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 All Total 1000 98 

 

Full Marks, 50 = End Semester Examination (40) + Internal Assessment (10) 

Note : The details of the text of syllabus is given in the hard copy of the application 

 

iii) Duration of the Program: 4 Semester, i.e. 2 (two) years.  

      However, the learners are given time to complete the course within 5 (five) years from the date of 

admission.  

iv) Instructional Delivery Mechanism: The programme shall be delivered in two years. The learners 

shall be provided with the printed SLM which covers almost all the contents in the syllabus. Apart 

from this the students will be provided with the SLM in electronic media depending on the choice of 

the learner. The PCP programmes are announced well ahead from the date of commencement. The 

examination programmes are also announced well before its commencement. The announcement for 

PCP or Examination is published in university website. We have a well structured data base of the 

contacts of the learners and a system of delivering information to students using ICT. The students are 

also informed about those programmes by SMS.  Counselling is also held in various affiliated study 

centres. The progress of the learners shall be evaluated by mid-term and end year examination. 

Examination rules are adopted as per the rules and regulation regular system of the university. 

 v) Faculty:  Faculties are engaged from both distance and regular mode of Vidyasagar University, in 

addition counsellors from experience teachers of colleges, other universities and research 

institutes.UGC norms are followed for selecting the counsellors.  

vi) Media: SLM will be provided in both Print Media, and e-media. The learners will be given choice to 

avail print media or e-media or both.  

vii) Student Support Service: Existing facilities of central library, photo copying facilities, free internet 

and WIFI facility will be available to the students. The students are provided with facilities for 

canteen, food corners of the university during holding PCP even in holidays. Further, in order to 

successfully execute the programme, a wide range of support services are provided to the ODL 

learners. 

Network of Study Centres: To assist its learners of Directorate of Distance Education of Vidyasagar 

University has established 36 study centres so that learner can choose a study centre nearest to the 

residence. 

 

 

(f) Procedure for admissions, Curriculum Transaction and evaluation: 

Vidyasagar University has taken a concrete admission policy for all courses offered in distance mode. 

This policy includes notification, minimum eligibility criteria and fee structure. In every academic 

session the notifications are published in news papers (National Level and local level) and also in the 

university website. For different subjects the minimum eligibility criteria for admission is different. 

There is a fixed fee structure for each subject.  The learners are instructed to deposit the fee by cheque or 

draft. The system of on line admission is also in the pipe line. 

 

Fee structure 

 

Subject Semistar - I Semistar - II Semistar - III Semistar - IV 

M.A. in Political 

Science 

2,650.00 2,650.00 2,800.00 2,800.00 

 

Curriculum Transaction incorporates effective planning for providing learning experiences for its 

learners, organization of planning, administration/implementation of the organized planning and evaluation 

of the implementations by the implementer and the experts in the relevant field. Curriculum Transaction or 
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Curriculum management is the process of planning and organizing the curriculum in a particular subject 

area for different levels of education and continuously monitor it while being implemented. The main 

responsibility of the curriculum transaction lies on the teachers and trainers who may use different types of 

pedagogies to create a nice academic environment in the institution and students can be benefited in gaining 

knowledge and developing skills. Curriculum transaction is always done through Personal Contact 

Programmes (PCP). The PCP should aim to address not only the problems faced by the individual learners 

but also compensate the pedagogic limitations of the SLM. So it will not just bring together learners to solve 

their problems but will be an intervention for organizing activities to be carried out in teams, using multiple 

sources of information available in the university. The activities presently supposed to be carried out at the 

PCP such as clarification of doubts; laboratory work and so on will be a part of the curriculum transaction 

process planned for the PCP. Efforts are being done to provide e-learning facility. 

 

Evaluation: The evaluation of learners will be made by two modes – internal assessment/assignments and 

end-semester examination. For the evaluation of scripts there is a system of spot evaluation for expediting 

the publication of result, i.e., the examiners will come to Directorate of Distance Education and will 

examine the answer scripts and submit the marks on the spot. In some cases answer scripts are sent to the 

examiners and evaluated scripts are collected by messengers within a stipulated time. There is a system of 

re-examination of scripts after publication of results. The computerized system of database formation and 

preparation mark sheet and certificate will be employed for correct and speedy delivery of results to the 

learners.  

 

(g) Requirement of Laboratory Support and Library resource: 

        

 As the curriculum of Political Science does not possess laboratory work, no laboratory support is required for 

this programme.  

Library Facility: The students are provided with library facility in the central library of the University. They 

are used to get reading room as well as lending facilities. The central library is equipped with a numbers of e-

book and e-journals. The learners may also avail such facilities. The faculty members are provided with 

‘remote user’ facility by the central library of Vidyasagar University  

 

(h) Cost Estimate of the Programme and the Provisions: 

 
The cost estimate of the programme M. A. in Political Science is as follows: 

 

Programme Development Delivery Maintenance Total amount 

M. A. in Political Science 11 Lakhs 9 Lakhs 15 Lakhs 35 Lakhs 

 

Provisions: As it is a continued programme the infrastructure is already in existence. The other expenses will 

be fulfilled from the fees collected from the students.  

  

(i) Quality Assurance Mechanism and Expected Programme outcome: 

 
Quality assurance (QA) for distance higher education is one of the main concerns among institutions and 

stakeholders today. Quality has always been an issue in distance education (DE) and distance learning (DL). 

Quality assurance in distance and higher education has gained serious attention by institutions, stakeholders, 

and scholars. In response to QA line of inquiry, institutions have begun to re-define and re-orient their 

institutional missions and strategic visions to incorporate and address quality issues. QA has now reached an 

important turning point and is influencing DE institution's management strategies and cultures. Learners are 

demanding better quality educational services and provisions. To fulfil these demands, our Directorate of 

Distance Education must pay close attention to quality in terms of study material, quality of PCP counsellor, 

delivery systems and administrative facility to the learner.  

The following major steps would be taken for quality assurance:- 

 

i) Establishment of Center for Internal Quality Assurance (CIQA) 
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ii) Revision of curriculum in 3 – 5 years interval 

iii) Quality improvement of SLM 

iv) Emphasize for online learning system 

v) More emphasis of practical training of the learners in science subjects by improving the quality of 

laboratories with sophisticated instruments. 

vi) More use of ICT for the management of DL of the university 

 

The expected outcome of the programme is to develop the knowledge and skill of learners of the specific 

field. The learner may go for further higher education programmes, e.g., M. Phil, Ph. D and other 

professional programmes. After completion of the programme by distance mode the learner may prepare 

themselves for different job oriented entrance examinations, e.g. NET, GATE, College service entrance 

(CSC), School Service  Entrance (SSC) etc., Thus they may be employed in Govt. and non-govt. sectors. 

Apart from this, their training may enable them for self employment. 

 

Career options in political science the position of power from appointments with mayors, governors and even 

presidents. Teaching is another popular profession for political science students. Research is the next main 

career option within political science related to teaching. Many teaching positions, particularly in the 

universities but also in colleges, Information Technology Institutes, Management Institution require research 

activities. One can do research in a variety of employment settings-in a university, institute, business or 

industrial firm, N.G.O. or even in the non-profit or advocacy sector. In addition to teaching and researching, 

political scientists write books and articles based on their studies. Political journalist is also an attractive 

option. Political science graduates choose to become involved in print, television or radio journalism, where 

they apply their expert understanding of political systems to create reports about current events. Political 

scientists might cover elections, conduct interviews, or attend press conferences where they often have the 

opportunity to ask questions. Political science graduates can also join the media as political 

correspondent/analyst/researcher. The study of political science enables to understand governance and how it 

functions, as well as a detailed knowledge of public administration, political theory and philosophy that can 

helps in career in government.  Political advisors are political science experts who work alongside politicians 

and government officials, helping them make important decisions in a number of different situations. 

International Relations - with a background in law, public administration and communications, political 

science graduates are best suited for such a career. 
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Programme: M. A. Sanskrit 

(a) Programme Mission and objective: 

Sanskrit is a repository of unlimited invaluable knowledge of Ancient Indian 

Heritage. There is an urgent need for knowledge mining from Ancient Sanskrit texts for 

bridge building between the past and the future through the present. The course can act 

as an interface between Sanskrit and the sub-fields of the Humanities, Social Science and 

the Sciences. 

The proposed programme, M. A. in Sanskrit, has the mission and objectives in relation 

to the teaching and learning in open and distance mode. In order to afford Quality 

Education for every one through distance learning mode need based academic 

programmes for livelihood and lifelong learning at post graduate level has been adopted. 

In order to set highest benchmark for quality and standards of Indian open distance 

learning strategy introduction of this programme has enormously been spread. 

The post graduate Programme in Arts, science and commerce to be offered 

through ODL mode will have certain learning outcomes. This programme will help 

the learners- 

 To spread higher education especially among the rural people who are socio 

economically backward. 

 To rid underprivileged society of social evils 

 Capacity building among the rural population. 

 

Concept of open learning and distance education system focuses on open access 

education and training to make the learners free from the constraints of time and place, 

and offering flexible learning opportunities to individuals and groups of learners. Open 

and distance learning (ODL)is one of the most rapidly growing fields of education now a 

days and it has substantial impact on all education delivery systems.The new ODL 

system growing fast because of the development of Internet-based information 

technologies.. The concept of ODL education came from idea where the learners and the 

teachers can not be in a class room and they should be separated by some geographical 

distance or may be they cannot come close to each other to make the entire education 

system flexible. 

Open and Distance Learning system has tremendous potential of inclusive growth of 

education because of its distinctive nature of being a user friendly system. ODL system 

is not only cost effective but it can also contribute in the sustainable development 

through learning processes that transcend distance, gender, regional, cultural and socio-

economic barriers. 

Higher education playing the role of leadership in the society education act as catalyst of 

social change and spread of education in a society is the foundation of success in 

countries that are latecomers for development. Distance education is playing an 

important role in providing higher education to those who are unable to be the part of 

conventional system. The main objective of ODL is to reach the unreached and provide 

education at the doorstep of the learners and according to their convenience. 

Formal system was unable to meet the demand of higher education and alternatively 



distance education was adopted as an alternative mode at the University stage 

Most ODL learners have professional responsibilities (jobs), social responsibilities 

(families), are interested in part time studies, lack of access to on-campus based studies 

or are away from formal education and ODL becomes the readily available option for 

them to upgrade their qualifications. 

Typical distance learners are regular students as we all know them, but also parents, 

physically challenged people, and working/business people who are looking for ways to 

enhance their skills next to their busy schedule. 

The followings are the specific objective of the programme M. A. in Sanskrit: 

 a basic understanding of the grammar, syntax, and usage of Classical 

Sanskrit 

 the ability to reproduce the nominal and verbal systems of the language 

 the ability to comprehend Sanskrit prose 

 the ability to compose simple Sanskrit prose 

 knowledge and understanding of the role of language in general, 

and Sanskrit in particular, in language-based scholarship and research 

(b) Relevance of the programme with HEI Mission 

Mission of the Vidyasagar University is defined in its logo “Education, Knowledge and 

Progress” with special emphasis on a curriculum relevant to the ethnic, sociological and 

geographical needs on the catchment region ,yet not ignoring the demands of 

mainstream education. 

The main missions of the university are- 

i. To improve the economic condition of the region and offer courses which should 

have the potential to garner employment. 

 

ii. To build human resource with strong character and competence, having the strength 

to face the challenges of the changing realities both in global and local levels and to 

adapt to the fast evolving technologies. 

 

iii. To promote an all round development of its students with a proper blending of 

knowledge and wisdom acquiring adequate skill in his own subject or trade or vocation 

through teaching learning process and human qualities like compassion, a sense of social 

responsibility and commitment and ethical sense (honesty), tolerance and empathy 

through various social, cultural, sports and ethical value addition programs. 

iv. To strive for the creation and dissemination of knowledge through continuous 

research and learning process. 

v. To strive for academic excellence 

vii. To strengthen student support system 

The missions of the proposed programme M. A. in Sanskrit are in conformity with the 

missions of the institute. It aims to enable learners to learn and retain a broad base of 

knowledge in the various domains of the subject. The distance mode education has been 

started in the university with a mission to revitalize educational leadership, to set the 

standard for the production and dissemination of knowledge as well as to become an 

effective instrument of change in the society.Keeping priority with the view of 



“Education For All”, PG courses in Arts, Science and Commerce to be offered or being 

offered through ODL mode is very much relevant to the HEI‟s mission and goals as it 

aims to provide quality education to those aspiring candidates who are deprived of higher 

education due to the limited number of intake in the traditional mode of higher education 

in the Universities. Moreover, to keep the quality intact the curriculum and syllabus has 

been designed at par with the conventional mode keeping in mind the specific needs and 

acceptability of the learners in the distance mode and in keeping with the aims and 

objectives of the University. The proposal of the programme M. A. in Sanskrit will fulfill 

the above objectives of the university as well as distance mode education. 

Introduction of the programme M.A in Sanskrit in distance mode along with the existing 

course in regular mode will be a step for serving the mission of the University for 

spreading of knowledge and awareness  about importance of our ancient language 

Sanskrit . 

(C) Nature and target group of learners: 

For the present subject the following groups of learners have been targeted: 

(1) Those are distracted from the admission in the regular mode due to limited 

intake capacity of Vidyasagar University and other HEIs 

(2) Those employed in various organizations who desire to track higher 

education as a passion or as a means for movement up the promotional ladder. 

(3) Drop outs primarily due to social, financial and economic compulsions as 

well as population related factors. 

(5) Rural population those living in remote areas where higher education 

institutes are not easily accessible. 

(4) Job seekers of particular field of Sanskrit. 

People of any age can participate in higher education programmes as there is no age bar 

in ODL mode education. 

(D) Appropriateness of the programme to be conducted in the ODL mode for 

acquiring specific skills and competence: 

Vidyasagar University emphasized in innovative approach towards curriculum 

designing, while conforming to the basic or core requirements to create a common 

knowledge base for the state and the nation. Post graduate Programme in Arts, 

Commerce and Science to be offered through ODL mode will have certain learning 

outcomes. This programme will help the learners to spread higher education in all 

sectors of community. 

 Capacity building among the students particularly from the rural 

population as well  as backward areas of the districts 

 To apply skills and knowledge in an internship experience. 

 To develop skills on hand practical related to science subject and also 

hands on   training in field exposure 

The distance learning under Vidyasagar University offer programme in an expanded mode 

both in volume and the type of programmes. As technology has been getting more 

affordable and widely available, the interest of both learners and institutions in this special 

kind of education may be increased enormously. 



This programme distinguishes itself from others in the field, as it prioritizes research by 

enabling the student to access knowledge from Sanskrit classical texts and Indian 

Knowledge Traditions (IKT), such that they may use this knowledge for furthering their 

studies in either their own specializations or in new areas that they may become interested 

in. Furthermore, this course will also provide students with the requisite knowledge to be 

able to teach the Sanskrit language and related courses in the future. This programme is 

thus unique in not only providing students with the needful ability in research and 

teaching, thus enabling them to benefit from the numerous opportunities arising in these 

areas, but also in laying a good platform for their successful professional and spiritual life. 

The relevance and importance of Sanskrit is not just restricted to culture and academics. 

Some of the major fields that Sanskrit students join as a career include teaching, research 

and civil services. 

The followings are the relevance of the programme: 

 To build bridges between the Ancient Indian knowledge systems 

and the current knowledge systems. 

 To explore Ancient literature, customs, sciences and technologies 

with a modern perspective to build alternate viable systems for the 

future. 

To train learners in order to undertake research in application oriented knowledge mining 

(E) Instructional Design: 

The first step of instructional design in distance mode is 

curriculum design. A growing number of students globally are enrolling in distance 

education programs and it is becoming important now, more than ever before, to 

design curriculum that reflects educational principles, represents elements of 

engagement and pedagogy and meets institutional and industry requirements. In 

doing so, it is vital to design contemporary curriculum that ensures these outcomes 

are attained. In order to effectively design curriculum, the role of the educator as a 

conductor, technician and choreographer. Finally, a triad has been proposed 

comprising of pedagogy, technology and an engaged community of learners as a 

basis for ensuring curriculum meets contemporary practices. For All these subjects 

the objective of this Open & Distance Learning (ODL) system of education is to 

develop capacity within and across the region to organize distance learning 

effectively in order to address the educational challenges and opportunities, 

particularly in higher education. 

i) Curriculum Design: The curriculum in M. A. in Sanskrit is designed by a 

committee comprising experts from the parent department of the Vidyasagar 

University along with external expert keeping in view the needs of the diverse 

groups of learners.  An effort has been made to adopt the syllabus at par with the 

regular courses in the university as far as practicable. The syllabus is prepared by 

the Subject Committee is placed in the Advisory Committee of Directorate of 

Distance Education for approval. Then the syllabus is uploaded in the website of 

the university. 

 

 



 

 

 

ii) Detailed Syllabus: 

Programme: M. A. in Sanskrit 

Course Structure of M.A. in Sanskrit: 

Semester Course no. Course Title Full Marks Credit 

 

 

I 

SAN-101 Vedic Hymns 50 5 

SAN-102 Brahmanas & Upanisadas 50 5 

SAN-103 Grammar- I 50 5 

SAN-104 Drama & Dramaturgy 50 5 

SAN-105 Linguistics & Manuscriptology 50 5 

Total- 250 25 

 

 

 

II 

SAN-201 Vedic Studies 50 5 

SAN-202 Grammar-II 50 5 

SAN-203 Poetry-I 50 5 

SAN-204 History of Sanskrit literature & General 

Grammar 

50 5 

SAN-205 Philosophy-I 50 5 

Total- 250 25 

 

 

 

III 

 

SAN-301 Grammar-III 50 5 

SAN-302 Poetics-I 50 5 

SAN-303 Poetics-II 50 5 

SAN-304 Drama & Modern Sanskrit Short Stories 50 5 

SAN-305 Philosophy-II 50 5 

Total- 250 25 

 

 

 

 

IV 

Special Paper : Philosophy 

SAN-401 Sarvadarsanasamgraha 50 5 

SAN-402 Sankhya-yogadarsana 50 5 

SAN-403 Nyaya-vaisesikadarsana 50 5 

SAN-404 Purvottaramimamsadarsana 50 5 

SAN-405 Vyakaranadarsana 50 5 

Total- 250 25 

 Grand Total-   1000 100 

Each of paper Full Marks, 50 = end semester examination (40) + internal assesment (10) 

 Details text of syllabus will be submitted with hard copy 

 

iii) Duration of the Program: 4 semesters i.e 2 years. However, the learners are 

given time to complete the course within 5 (five) years from the date of 

admission. 

iv) Instructional Delivery Mechanism: The programme shall be delivered in two 

years. The learners shall be provided with the printed SLM which covers almost 

all the contents in the syllabus. Apart from this the students will be provided with 



the SLM in electronic media depending on the choice of the learner. The PCP 

programmes are announced well ahead from the date of commencement. The 

examination programmes are also announced well before its commencement. The 

announcement for PCP or Examination is published in university website and 

leading news paper of the state. We have a well structured data base of the 

contacts of the learners and a system of delivering information to students using 

ICT. The students are also informed about those programmes by SMS. 

Counselling is also held in various affiliated study centres. The progress of the 

learners shall be evaluated by mid-term and end year examination. Examination 

rules are adopted as per the rules and regulation regular system of the university. 

v) Faculty: Faculties are selected from the teachers engaged in both regular mode 

and distance mode of Vidyasagar University, in addition counsellors from 

experience teachers of colleges, other universities and research institutes. UGC 

norms are followed for selecting the counsellors. 

vi) Media: SLM will be provided in both Print Media, and e-media. The learners will 

be given choice to avail print media or e-media or both. 

vii) Student Support Service: Existing facilities of central library, photo copying 

facilities , free internet and WIFI facility will be available to the students. The 

students are provided with facilities for canteen, food corners of the university 

during holding PCP even in holidays. Further, in order to successfully execute 

the programme, a wide range of support services are provided to the ODL 

learners. 

Network of Study Centres: To assist its learners of Directorate of Distance 

Education of Vidyasagar University has established 36 study centres so that learner 

can choose a study center nearest to the residence. 

viii. Procedure for admissions, Curriculum Transaction and evaluation: 

 

Vidyasagar University has taken a concrete admission policy for all courses offered in 

distance mode. This policy includes notification, minimum eligibility criteria and fee 

structure. In every academic session the notifications are published in news papers 

(National Level and local level) and also in the university website. For different subjects 

the minimum eligibility criteria for admission is different. There is a fixed fee structure 

for each subject. The learners are instructed to deposit the fee by cheque or draft. The 

system of on line admission is also in the pipe line. 

Fee structure 

Subject Semistar - I Semistar - II Semistar - III Semistar - IV 

M.A. in Sanskrit 2,650.00 2,650.00 2,800.00 2,800.00 

 

Curriculum Transaction incorporates effective planning for providing learning 

experiences for its learners, organization of planning, administration/implementation of 

the organized planning and evaluation of the implementations by the implementer   and   

the   experts   in   the   relevant   field. Curriculum Transaction or Curriculum 

management is the process of planning and organizing the curriculum in a particular 



subject area for different levels of education and continuously monitors it while being 

implemented. The main responsibility of the curriculum transaction lies on the teachers 

and trainers who may use different types of pedagogies to create a nice academic 

environment in the institution and students can be benefited in gaining knowledge and 

developing skills. Curriculum transaction is always done through Personal Contact 

Programs (PCP). The PCP should aim to address not only the problems faced by the 

individual learners but also compensate the pedagogic limitations of the SLM. So it will 

not just bring together learners to solve their problems but will be an intervention for 

organizing activities to be carried out in teams, using multiple sources of information 

available in the university. The activities presently supposed to be carried out at the PCP 

such as clarification of doubts; laboratory work and so on will be a part of the 

curriculum transaction process planned for the PCP. Efforts are being done to provide e-

learning facility. 

 

Evaluation: The evaluation of learners will be made by two modes – internal 

assessment/assignments and end-semester examination. For the evaluation of scripts 

there is a system of spot evaluation for expediting the publication of result, i.e., the 

examiners will come to Directorate of Distance Education and will examine the answer 

scripts and submit the marks on the spot. In some cases answer scripts are sent to the 

examiners and evaluated scripts are collected by messengers within a stipulated time. 

There is a system of re-examination of scripts after publication of results. 

ix. Requirement of Laboratory Support and Library resource 

 

The programme M. A. Sanskrit does not require any laboratory support. 

 

Library facility: The students are provided with library facility in the central library of 

the University. They are used to get reading room as well as lending facilities. In 

addition to the huge collections of printed books and journals the central library is 

equipped with a numbers of e-book and e-journals. The learners may also avail such 

facilities. The faculty members are provided with „remote user‟ facility by the central 

library of Vidyasagar University. 

x.  Cost Estimate of the Programme and the Provisions: 

 

The estimated cost of M. A. Sanskrit is as follows: 

 

Programme Development 

(Lakhs) 

Delivery 

(Lakhs) 

Maintenance 

(Lakhs) 

Total 

(Lakhs) 

M. A. Sanskrit 11 9 19 35 

 

Provisions: This is a new programme applied for introduction from the next 

session.However,some of the infrastructures of the regular dept. will be used. The other 

expenses will be fulfilled from the fees collected from the learners. 

 

(i) Quality Assurance Mechanism and Expected Programme outcome: 



 

Quality assurance (QA) for distance higher education is one of the main concerns among 

institutions and stakeholders today. Quality has always been an issue in distance 

education (DE) and distance learning (DL). Quality assurance in distance and higher 

education has gained serious attention by institutions, stakeholders, and scholars. In 

response to QA line of inquiry, institutions have begun to re-define and re-orient their 

institutional missions and strategic visions to incorporate and address quality issues. QA 

has now reached an important turning point and is influencing DE institution's 

management strategies and cultures. Learners are demanding better quality educational 

services and provisions. To fulfil these demands, our Directorate of Distance Education 

must pay close attention to quality in terms of study material, quality of PCP counsellor, 

delivery systems and administrative facility to the learner. 

The following major steps would be taken for quality assurance:- 

 

i) Establishment of Center for Internal Quality Assurance 

ii) Revision of curriculum in 3 years interval 

iii) Quality improvement of SLM 

iv) Emphasize for online learning system 

v) More emphasis of practical training of the learners in science subjects by 

improving the quality of laboratories with sophisticated instruments. 

vi) More use of ICT for the management of DL of the university 

 

The expected outcome of the programme is to develop the knowledge and skill of 

learners of the specific field. The learner may go for further higher education 

programmes, e.g., M. Phil, Ph. D. , 

 After completion of the programme by distance mode the learner may prepare 

themselves for different job oriented entrance examinations, e.g. NET, SET, 

College service entrance (CSC), School Service Entrance (SSC) etc., Thus they 

may be employed in Govt. and non-govt. sectors.Apart from this, their training 

may enable them for self employment. 

Some of the major fields that Sanskrit students after passing M. A. join as a career include 

teaching, research and civil services, but subjects such as library science, law, water 

conservation, archaeology, environmental science and media are also becoming the 

preferred choice of Sanskrit students. 
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Programme: M. Com 

 

(a) Programme Mission and Objective: 

Commerce as a stream of education can be defined as a study on trade and business activities that 

basically involves the transfer of goods and services from producer to final consumer in exchange of 

money.  The proposed programme (M. Com.) has the mission and objectives in relation to the 

teaching and learning in open and distance mode. In order to afford quality education for every one 

through distance learning mode, need-based academic programmes for livelihood and lifelong 

learning at post graduate level has been adopted. In order to set highest benchmark for quality and 

standards of Indian open distance learning strategy, introduction of this programme has enormously 

been spread. 

The post graduate programme in Commerce offered through ODL mode will have certain learning 

outcomes. This programme will 

 Spread higher education especially among the rural people who are socio economically 

backward.  

 Ensure capacity building among the students especially in rural population. 

 Reach the unreached and provide education at the doorstep of the learners and according to 

their convenience. 

Concept of open learning and distance education system focuses on open access education and 

training to make the learners free from the constraints of time and place, and offering flexible 

learning opportunities to individuals and groups of learners. Open and distance learning (ODL) is 

one of the most rapidly growing mode of education now a days and it has substantial impact on all 

education delivery systems. The new ODL system is growing fast because of the development of 

internet-based information technologies. The concept of ODL education came from idea where the 

learners and the teachers cannot be in a class room and they should be separated by some 

geographical distance or they cannot come close to each other to make the entire education system 

flexible. 

Open and distance learning system has tremendous potential of inclusive growth of education 

because of its distinctive nature of being a user friendly system. ODL system is not only cost 

effective but it can also contribute in the sustainable development through learning processes that 

transcend distance, gender, regional, cultural and socio-economic barriers. 
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Higher education playing the role of leadership in the society education act as catalyst of social 

change and spread of education in a society is the foundation of success in countries that are 

latecomers for development. Distance education is playing an important role in providing higher 

education to those who are unable to be the part of conventional system. The main objective of ODL 

is to reach the unreached and provide education at the doorstep of the learners and according to their 

convenience. 

Formal system was unable to meet the demand of higher education and alternatively distance 

education was adopted as an alternative mode at the university stage 

Most ODL learners have professional responsibilities (jobs), social responsibilities (families), are 

interested in part time studies, lack of access to on-campus based studies or are away from formal 

education and ODL becomes the readily available option for them to upgrade their qualifications.  

Typical distance learners are regular students as we all know them, but also parents, physically 

challenged people, and working/business people who are looking for ways to enhance their skills 

next to their busy schedule. 

Commerce stream opens doors that lead to professional courses, which acts like foundations. For 

example, if we consider B.Com., this 3 years long undergraduate degree program is like a foundation 

course. After completing it, one may choose from a wide variety of PG professional courses and 

specialize in many other fields/areas. 

 

(b) Relevance of the Programme with HEI Mission  

Mission of the Vidyasagar University is defined in its logo “Education, Knowledge and Progress” 

with special emphasis on a curriculum relevant to the ethnic, sociological and geographical needs on 

the catchment region, yet not ignoring the demands of mainstream education.  

The main missions of the university are- 

i. To improve the economic condition of the region and offer courses which should have the 

potential to garner employment. 

ii. To build human resource with strong character and competence, having the strength to face the 

challenges of the changing realities both in global and local levels and to adapt to the fast evolving 

technologies. 

iii. To promote an all round development of its students with a proper blending of knowledge and 

wisdom acquiring adequate skill in his own subject or trade or vocation through teaching learning 

process and human qualities like compassion, a sense of social responsibility and commitment and 
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ethical sense (honesty), tolerance and empathy through various social, cultural, sports and ethical 

value addition programs.  

iv. To strive for the creation and dissemination of knowledge through continuous research and 

learning process. 

v. To strive for academic excellence 

vii. To strengthen student support system 

 

The missions of the M. Com programme are in conformity with the missions of the institute. It aims 

to enable learners to learn and retain a broad base of knowledge in the various domains of the 

subject. The distance mode education has been started in the university with a mission to revitalize 

educational leadership, to set the standard for the production and dissemination of knowledge as well 

as to become an effective instrument of change in the society. Keeping priority with the view of 

“Education For All”, PG courses in Commerce to be offered or being offered through ODL mode is 

very much relevant to the HEI’s mission and goals as it aims to provide quality education to those 

aspiring candidates who are deprived of higher education due to the limited number of intake in the 

traditional mode of higher education in the Universities. Moreover, to keep the quality intact the 

curriculum and syllabus has been designed at par with the conventional mode keeping in mind the 

specific needs and acceptability of the learners in the distance mode and in keeping with the aims 

and objectives of the university. The proposal of the present programme will fulfil the above 

objectives of the university as well as distance mode education. 

Masters in Commerce (M.Com) is postgraduate degree which includes advanced study of accounts, 

finance, commerce and economics related subjects. This PG course is purposive to provide higher 

level of studies to those candidates who are willing to become an expert in any of the commerce 

related subjects. Many students prefer to go for correspondence M.Com program so that can enhance 

their skills while working at the same time. In this way distance M.Com will help them get an edge 

in today’s competitive marketplace.  

 

(c) Nature and Target Group of Learners 

For the present subject the following groups of learners have been targeted: 

(1) Those are distracted from the admission in the regular mode due to limited intake capacity of 

HEIs 

(2) Those employed in various organizations who desire to track higher education as a passion or as 

a means for movement up the promotional ladder. 
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(3) Drop outs primarily due to social, financial and economic compulsions as well as population 

related factors.  

(4) Rural population those living in remote areas where higher education institutes are not easily 

accessible. 

(5) Job seekers in different fields of commerce 

(6) People of any age can participate in higher education programmes as there is no age bar in ODL 

mode education. 

 

(d)  Appropriateness of the Programme to be Conducted in the ODL Mode for Acquiring 

Specific Skills and Competence 

Vidyasagar University emphasized in innovative approach towards curriculum designing, while 

conforming to the basic or core requirements to create a common knowledge base for the state and 

the nation. Post graduate programme in Commerce to be offered through ODL mode will have 

certain learning outcomes. This programme will help the learners to spread higher education in all 

sectors of community. 

• Capacity building among the students particularly from the rural population. 

• To apply skills and knowledge in an internship experience. 

• To develop skills training through the field exposure  

The distance learning under Vidyasagar University offer programme in an expanded mode both in 

volume and the type of programmes: online, open and blended learning: PG degree endowed with 

credit system. As technology has been getting more affordable and widely available, the interest of 

both learners and institutions in this special kind of education is increased enormously. 

The Masters in Commerce degree enables the best students to pursue specialised knowledge through 

independent research, and is designed to prepare them for specialist positions in the public and 

private sector.  

The study of Commerce works to characterize the marketplace, looking at case studies and economic 

systems together to identify key factors of success or failure in certain business activities. Graduates 

from Masters in Commerce programs will be highly qualified for senior positions in business in 

many areas in the public and private sectors. Masters in Commerce programs are designed to further 

education obtained during a student's undergraduate studies and improve qualifications toward 

higher level specialist positions in consulting, finance, accounting, information systems, marketing, 

human resource management, international business and more. 
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If one would like to learn more about how to gain the necessary qualifications to land great positions 

and develop a dream career in business, finance, accounting, marketing, human resources or any 

other area related to Commerce, the learners will be interested to get admission in master degree 

course in commerce.  

(e) Instructional Design 

The first step of instructional design in distance mode is curriculum design. A growing number of 

students globally are enrolling in distance education programs and it is becoming important now, 

more than ever before, to design curriculum that reflects educational principles, represents elements 

of engagement and pedagogy and meets institutional and industry requirements. In doing so, it is 

vital to design contemporary curriculum that ensures these outcomes are attained. A triad has been 

proposed comprising of pedagogy, technology and an engaged community of learners as a basis for 

ensuring curriculum meets contemporary practices. For all these subjects the objective of this Open 

and Distance Learning (ODL) system of education is to develop capacity within and across the 

region to organize distance learning effectively in order to address the educational challenges and 

opportunities, particularly in higher education.  

a) Curriculum Design: The Masters in Commerce typically requires two years under the four 

semesters of full-time study. The curriculum is generally concentrated on one subject area — 

such as financial accounting,  business management, corporate financial management and 

policy, taxation, human resource management, economics, statistics, finance, cost and 

management accounting, and emphasizes underlying theory 

The curriculum is designed by a committee comprising experts from the parent department of the  

Vidyasagar University along with external expert keeping in view the needs of the diverse groups of 

learners. Efforts have been made to adopt the syllabus at par with the regular courses in the 

university as far as practicable.  The syllabus is prepared by the Subject Committee is placed in the 

Advisory Committee of Directorate of Distance Education for approval. Then the syllabus is 

uploaded in the website of the university. 

 

 

 

 

 

 

 

https://en.wikipedia.org/wiki/Curriculum
https://en.wikipedia.org/wiki/Accounting
https://en.wikipedia.org/wiki/Business_management
https://en.wikipedia.org/wiki/Corporate_governance
https://en.wikipedia.org/wiki/Human_resource_management
https://en.wikipedia.org/wiki/Economics
https://en.wikipedia.org/wiki/Statistics
https://en.wikipedia.org/wiki/Finance
https://en.wikipedia.org/wiki/Theory
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b)  Detailed Syllabus:  

SEMESTER COURSE 

NO. 

COURSE  TITLES FULL 

MARKS 

CREDIT 

I 

DCOM  101  ORGANISATION THEORY AND ORGANISATION 

BEHAVIOUR 

50 5 

DCOM  102 BUSINESS  STATISTICS 50 5 

DCOM  103 QUANTITATIVE TECHNIQUES FOR MANAGERIAL 

DECISIONS 

50 5 

DCOM  104 FINANCIAL INSTITUTIONS AND MARKETS 50 5 

DCOM  105 FINANCIAL SERVICES 50 4 

TOTAL 250 24 

II 

DCOM  201 FINANCIAL MANAGEMENT AND POLICY 50 5 

DCOM  202 ADVANCED BUSINESS STATISTICS 50 5 

DCOM  203 TAX LAWS  AND  PLANNING 50 5 

DCOM  204 

 

MARKETING MANAGEMENT AND HUMAN RESOURCE 

MANAGEMENT 

50 5 

 

PRACTICAL   

DCOM  295 COMPUTER APPLICATIONS IN BUSINESS 50 5 

TOTAL 250 25 

III 

DCOM  301 SECURITY ANALYSIS AND PORTFOLIO 

MANAGEMENT 

50 5 

DCOM  302 RESEARCH METHODOLOGY 50 5 

DCOM 303A ADVANCED MANAGEMENT ACCOUNTING 50 5 

DCOM  304 MANAGERIAL ECONOMICS 50 4 

DCOM 305A ADVANCED FINANCIAL ACCOUNTING 50 5 

TOTAL 250 24 

IV 
DCOM   401 STRATEGIC MANAGEMENT AND CORPORATE 

GOVERNANCE 

50 5 
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DCOM   402 INTERNATIONAL FINANCIAL MANAGEMENT 50 5 

DCOM   403 CORPORATE INDIRECT TAXES 50 5 

DCOM 404A FINANCIAL STATEMENT  ANALYSIS 50 5 

DCOM 405A ADVANCED COST ACCOUNTING 50 5 

TOTAL 250 25 

 ALL TOTAL  1000 98 

 

 

c) Duration of the Program: Minimum 2 (two) years for four semesters 

 However, the learners are given time to complete the course within 5 (five) years from the date 

of admission.  

d) Instructional Delivery Mechanism: The programme shall be delivered in two years. The 

learners shall be provided with the printed SLM which covers almost all the contents in the 

syllabus. Apart from this the students will be provided with the SLM in electronic media 

depending on the choice of the learner. The PCP programmes are announced well ahead from 

the date of commencement. The examination programmes are also announced well before its 

commencement. The announcement for PCP or examination is published in university 

website and leading newspaper of the state. We have a well structured data base of the 

contacts of the learners and a system of delivering information to students using ICT. The 

students are also informed about those programmes by SMS.  Counselling is also held in 

various affiliated study centres. The progress of the learners shall be evaluated by semester 

examination. Examination rules are adopted as per the rules and regulation regular system of 

the university. 

 e) Faculty:  Faculties of Vidyasagar University engaged in regular mode teaching, in addition 

counsellors from experience teachers of colleges, other universities and research 

institutes.UGC norms are followed for selecting the counsellors.  

f) Media: SLM will be provided in both Print Media, and e-media. The learners will be given 

choice to avail print media or e-media or both.  

g) Student Support Service: Existing facilities of central library, photo copying facilities, free 

internet and WIFI facility will be available to the students. The students are provided with 

facilities for canteen, food corners of the university during holding PCP even in holidays. 
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Further, in order to successfully execute the programme, a wide range of support services are 

provided to the ODL learners. 

Network of Study Centres: To assist its learners of Directorate of Distance Education of Vidyasagar 

University has established 36 study centres so that learner can choose a study centre nearest to the 

residence. 

 

(f) Procedure for Admissions, Curriculum Transaction and Evaluation 

Vidyasagar University has taken a concrete admission policy for all courses offered in distance 

mode. This policy includes notification, minimum eligibility criteria and fee structure. In every 

academic session the notifications are published in newspapers (National Level and local level) and 

also in the university website. For different subjects the minimum eligibility criteria for admission is 

different. There is a fixed fee structure for each subject. There is a fixed fee structure for each 

subject. The learners are instructed to deposit the fee by cheque or draft. The system of on line 

admission is also in the pipe line. 

Fee structure 

Subject Semester I Semester II Semester III Semester IV 

M.Com  Rs. 2650.00 Rs. 2650.00 Rs. 2800.00 Rs. 2800.00 

 

Curriculum Transaction incorporates effective planning for providing learning experiences for its 

learners, organization of planning, administration/implementation of the organized planning and 

evaluation of the implementations by the implementer and the experts in the relevant 

field. Curriculum Transaction or Curriculum management is the process of planning and organizing 

the curriculum in a particular subject area for different levels of education and continuously monitor 

it while being implemented. The main responsibility of the curriculum transaction lies on the 

teachers and trainers who may use different types of pedagogies to create a nice academic 

environment in the institution and students can be benefited in gaining knowledge and developing 

skills. Curriculum transaction is always done through Personal Contact Programmes (PCP). The PCP 

should aim to address not only the problems faced by the individual learners but also compensate the 

pedagogic limitations of the SLM. So it will not just bring together learners to solve their problems 

but will be an intervention for organizing activities to be carried out in teams, using multiple sources 

of information available in the university. The activities presently supposed to be carried out at the 

PCP such as clarification of doubts; laboratory work and so on will be a part of the curriculum 

transaction process planned for the PCP. Efforts are being done to provide e-learning facility. 
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Evaluation: The evaluation of learners will be made by two modes – internal assessment/assignments 

and semester examination. For the evaluation of scripts there is a system of spot evaluation for 

expediting the publication of result, i.e., the examiners will come to Directorate of Distance 

Education and will examine the answer scripts and submit the marks on the spot. In some cases 

answer scripts are sent to the examiners and evaluated scripts are collected by messengers within a 

stipulated time. There is a system of re-examination of scripts after publication of results.  

(g) Requirement of Laboratory Support and Library Resource 

        The students are provided with library facility in the central library of the University. They are 

used to get reading room as well as lending facilities. The central library is equipped with a numbers 

of e-book and e-journals. The learners may also avail such facilities. A large number of printed 

books and journals are available in the central library. 

(h) Cost Estimate of the Programme and the Provisions 

Estimated cost of the programme is given as below: 

SUBJECT DEVELOPMENT DELIVERY MAINTENANCE TOTAL 

AMOUNT 

Commerce  11 Lakhs 9 Lakhs 15 Lakhs 35 Lakhs 

 

Provisions: As it is a continued programme the infrastructure is already in existence. The other 

expenses will be fulfilled from the fees collected from the students. 

 

(i) Quality Assurance Mechanism and Expected Programme Outcome 

Quality assurance (QA) for distance higher education is one of the main concerns among institutions 

and stakeholders today. Quality has always been an issue in distance education (DE) and distance 

learning (DL). Quality assurance in distance and higher education has gained serious attention by 

institutions, stakeholders, and scholars. In response to QA line of inquiry, institutions have begun to 

re-define and re-orient their institutional missions and strategic visions to incorporate and address 

quality issues. QA has now reached an important turning point and is influencing DE institution's 

management strategies and cultures. Learners are demanding better quality educational services and 

provisions. To fulfil these demands, our Directorate of Distance Education must pay close attention 

to quality in terms of study material, quality of PCP counsellor, delivery systems and administrative 

facility to the learner. 

The following major steps would be taken for quality assurance:- 

i) Establishment of quality assurance committee 



Programme Project Report (PPR) 

 
ii) Revision of curriculum in 3 years interval 

iii) Quality improvement of SLM 

iv) Emphasize for online learning system 

v) More emphasis of practical training of the learners in science subjects by improving the quality 

of laboratories with sophisticated instruments. 

vi) More use of ICT for the management of DL of the university 

 

The expected outcome of the programme is to develop the knowledge and skill of learners of the 

specific field. The learner may go for further higher education programmes, e.g., M. Phil, Ph. D and 

other professional programmes. After completion of the programme by distance mode the learner 

may prepare themselves for different job oriented entrance examinations, e.g. NET, GATE, College 

service entrance (CSC), School Service  Entrance (SSC) etc., Thus they may be employed in Govt. 

and non-govt. sectors. Apart from this, their training may enable them for self-employment. The 

career prospects in commerce and its interdisciplinary domains such as Banking, Chartered 

Accountancy, Company Secretary, Economics, Stock Broking, Cost and Works Accountancy and 

Agricultural Economics are extremely bright. M.Com along with Chartered Accountancy or MBA 

will pay to a larger extent. This degree enables a good position in public and private organisations. 

With the positive changing scenario around the world in the realm of economic activity, selecting 

Commerce as a career option is one of the best to grab. Commerce students get familiar with 

knowledge of business, trade, market fluctuation, basics of economics, fiscal policies, industrial 

policies, share market, stock markets, etc.  Considering the burgeoning activity of market, talented 

commerce graduate are needed to make a balance in the demand and supply. 

 



1 
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Programme: M. Sc. in Botany 

 
(a) Programme Mission and objective:  

Botany or Plant biology is branch of biology that involves the scientific study of plant life. Botany 
covers a wide range of scientific disciplines concerned with the study of plants, algae, fungi 
including structure, growth, development, metabolism, reproduction, diseases, chemical 
properties and evolutionary relationship among taxonomic groups. The course covers all the 
related topics of the study fields. Courses in this area offer a wide range of specialisations, 
including Ethnobotany, Systematic Botany, Plant Genetics and Crop Improvement. A mixture of 
practical training, academic study and fieldwork has been offered. We focus on the patterns and 
processes that enable predictive understanding of plants and their environments at local, regional, 
and global scales, leading to strengths in the areas of ecology, evolution, and Systematics as well 
as equip with modern technological interventions to the biosphere. 

The proposed programme, M. Sc. in Botany, has the mission and objectives in relation to the 
teaching and learning in open and distance mode. In order to afford Quality Education for every 
one through distance learning mode, need based academic programmes for livelihood and lifelong 
learning at post graduate level has been adopted. In order to set highest benchmark for quality and 
standards of Indian open distance learning strategy introduction of this programme has 
enormously been spread. 

The post graduate Programme in Arts, science and commerce to be offered through ODL mode 
will have certain learning outcomes. This programme will help the learners. 

 

 To spread higher education especially among the rural people who are socio economically 
backward.  

 A holistic development and academic excellence to contribute effectively to the 
understanding of the subject with the basic skills and an aptitude towards science and nature. 

 To impart quality education in the field of Botany and capacity building among the learners 
especially in rural population. 

 To spread ever changing concepts in the frontline areas for respective opportunities and to rid 
underprivileged society of social evils through proper education. 

 To produce entrepreneurs for prosperous ventures in the selected fields. 

Concept of open learning and distance education system focuses on open access education and 
training to make the learners free from the constraints of time and place, and offering flexible 
learning opportunities to individuals and groups of learners. Open and distance learning (ODL)is 
one of the most rapidly growing fields of education now a days and it has substantial impact on all 
education delivery systems. The new ODL system growing fast because of the development of 
Internet-based information technologies.. The concept of ODL education came from idea where 
the learners and the teachers can not be in a class room and they should be separated by some 
geographical distance or may be they cannot come close to each other to make the entire 
education system flexible. 
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Open and Distance Learning system has tremendous potential of inclusive growth of education 
because of its distinctive nature of being a user friendly system. ODL system is not only cost 
effective but it can also contribute in the sustainable development through learning processes that 
transcend distance, gender, regional, cultural and socio-economic barriers. 

Higher education playing the role of leadership in the society education act as catalyst of social 
change and spread of education in a society is the foundation of success in countries that are 
latecomers for development. Distance education is playing an important role in providing higher 
education to those who are unable to be the part of conventional system. The main objective of 
ODL is to reach the unreached and provide education at the doorstep of the learners and according 
to their convenience. 

Formal system was unable to meet the demand of higher education and alternatively distance 
education was adopted as an alternative mode at the University stage 

Most ODL learners have professional responsibilities (jobs), social responsibilities (families), are 
interested in part time studies, lack of access to on-campus based studies or are away from formal 
education and ODL becomes the readily available option for them to upgrade their qualifications.  

Typical distance learners are regular students as we all know them, but also parents, physically 
challenged people, and working/business people who are looking for ways to enhance their skills 
next to their busy schedule. 

The proposed course in Botany will offer broad skills including project design, data collection, 
data analysis and the preparation of reports. Graduates are therefore prepared for careers such as 
research scientists, biotechnologists or conservationists in places such as government 
organisations, parks and wildlife management, conservation, medical science, horticulture and 
agriculture. 

(b) Relevance of the programme with HEI Mission  

Mission of the Vidyasagar University is defined in its logo “Education, Knowledge and Progress” 
with special emphasis on a curriculum relevant to the ethnic, sociological and geographical needs 
on the catchment region ,yet not ignoring the demands of mainstream education.  

The main missions of the university are- 

i. To improve the economic condition of the region and offer courses which should have the 
potential to garner employment. 

ii. To build human resource with strong character and competence, having the strength to face 
the challenges of the changing realities both in global and local levels and to adapt to the fast 
evolving technologies. 

iii. To promote an all round development of its students with a proper blending of knowledge and 
wisdom acquiring adequate skill in his own subject or trade or vocation through teaching 
learning process and human qualities like compassion, a sense of social responsibility and 
commitment and ethical sense (honesty), tolerance and empathy through various social, 
cultural, sports and ethical value addition programs.  

iv. To strive for the creation and dissemination of knowledge through continuous research and 
learning process.  

v. To strive for academic excellence 

vi. To strengthen student support system 
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The missions of the proposed Programme M. Sc. in Botany are in conformity with the missions of 
the institute. It aims to enable learners to learn and retain a broad base of knowledge in the 
various domains of the subject. The distance mode education has been started in the university 
with a mission to revitalize educational leadership, to set the standard for the production and 
dissemination of knowledge as well as to become an effective instrument of change in the society. 
Keeping priority with the view of “Education For All”, PG courses in Arts, Science and 
Commerce to be offered or being offered through ODL mode is very much relevant to the HEI’s 
mission and goals as it aims to provide quality education to those aspiring candidates who are 
deprived of higher education due to the limited number of intake in the traditional mode of higher 
education in the Universities. Moreover, to keep the quality intact the curriculum and syllabus has 
been designed at par with the conventional mode keeping in mind the specific needs and 
acceptability of the learners in the distance mode and in keeping with the aims and objectives of 
the University. The proposal of M. Sc in Botany will fulfil the above objectives of the university 
as well as distance mode education. 

(c) Nature and target group of learners: 

For the present subject the following groups of learners have been targeted: 

1. Those are distracted from the admission in the regular mode due to limited intake capacity of 
Vidyasagar University and other HEIs. 

2. Those employed in various organizations who desire to track higher education as a passion or 
as a means for movement up the promotional ladder. 

3. Drop outs primarily due to social, financial and economic compulsions as well as population 
related factors.  

4. Rural population those living in remote areas where higher education institutes are not easily 
accessible. 

5. Job seekers of particular field or subjects  

6. People of any age can participate in higher education programmes as there is no age bar in 
ODL mode education. 

 

(d) Appropriateness of the programme to be conducted in the ODL mode for acquiring 
specific skills and competence: 

Vidyasagar University emphasized in innovative approach towards curriculum designing, while 
conforming to the basic or core requirements to create a common knowledge base for the state 
and the nation. Post graduate Programme in Arts, Commerce and Science to be offered 
through ODL mode will have certain learning outcomes. This programme will help the learners to 
spread higher education in all sectors of community. 

 Capacity building among the students particularly from the rural population as well as 
backward areas of the districts. 

 To apply skills and knowledge in an internship experience. 

 To develop skills on hand practical related to science subject and also hands on training in 
field exposure. 
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The distance learning under Vidyasagar University offer programme in an expanded mode both in 
volume and the type of programmes. As technology has been getting more affordable and widely 
available, the interest of both learners and institutions in this special kind of education may be 
increased enormously. 

Botany is the plant science including plant biology or phytology. Each climate has its own 
particular botany. Today emphasis is also given on study regarding bacteria ,fungi and algae. It is 
also concerned with plant fossils. Botany is a broad multi disciplinary subject with inputs from 
most other areas of science and technology. Research topic include the study of plant structure 
and growth and differentiation, reproduction biochemistry and primary metabolism, chemical 
products , evolutionary relationship, and Plant taxonomy. Moleculer genetics and epigenetic are 
taken into consideration with special emphasis. Divers application in terms of staple food , timber, 
fiber, drug, horticulture, forestry, genetic modification and maintaintenence of biodiversity. It is 
to be mentioned that Vidyasagar university lies in Jangal Mahal area characterised by reserve 
forest in monsoon climate ( enriched with different species of Deciduous trees). So there are many 
scopes for forestry based study. Keeping this view, the present syllabus has been prepared and 
offered for M. Sc. in Botany under distance mode. 

(e) Instructional Design: 

The first step of instructional design in distance mode is curriculum design. A growing number of 
students globally are enrolling in distance education programs and it is becoming important now, 
more than ever before, to design curriculum that reflects educational principles, represents 
elements of engagement and pedagogy and meets institutional and industry requirements. In 
doing so, it is vital to design contemporary curriculum that ensures these outcomes are attained. In 
order to effectively design curriculum, the role of the educator as a conductor, technician and 
choreographer. Finally, a triad has been proposed comprising of pedagogy, technology and an 
engaged community of learners as a basis for ensuring curriculum meets contemporary practices. 
For All these subjects the objective of this Open & Distance Learning (ODL) system of education 
is to develop capacity within and across the region to organize distance learning effectively in 
order to address the educational challenges and opportunities, particularly in higher education.  

i) Curriculum Design: The curriculum for M. Sc. in Botany is designed by a committee 
comprising experts from the parent department of the Vidyasagar University along with 
external expert keeping in view the needs of the diverse groups of learners. Efforts have 
been made to adopt the syllabus at par with the regular courses in the university as far as 
practicable. The syllabus is prepared by the Subject Committee is placed in the Advisory 
Committee of Directorate of Distance Education for approval. Then the syllabus is 
circulated among the teachers and students and also uploaded in the website of the 
university. 

ii) Detailed Syllabus: Please See the next Page 
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Subject :Botany 

Syllabus at a glance 

 COURSE NO. COURSE TITLES 
Full 

Marks
# 

Credit 
 

S
E

M
E

ST
E

R
 I

 

BOT 101  Microbiology 50 4 
BOT 102  Phycology & Bryology 50 4 
BOT 103  Mycology & Plant Pathology 50 4 
BOT 104  Pteridophytes & Gymnosperms 50 4 

BOT 195 
BOT 195.1 Microbiology (P) 25 2 
BOT 195.2 Phycology & Bryology (P) 25 2 

BOT 196 
BOT 196.1 Mycology & Plant Pathology (P) 25 2 
BOT 196.2 Pteridophytes & Gymnosperms (P) 25 2 

Total 300 24 
 

S
E

M
E

ST
E

R
 I

I 

BOT 201  Angiosperm Taxonomy & Biosystematics 50 4 

BOT 202 
 Palaeobotany, Palynology & Plant 

Reproductive Biology 
50 4 

BOT 203  Plant Anatomy And Pharmacognosy 50 4 
BOT 204  Plants And Society-I (CBCS) 50 4 

BOT 295 

BOT 295.1 Angiosperm Taxonomy & Biosystematics (P) 25 2 

BOT 295.2 
Palaeobotany, Palynology & Plant 
Reproductive Biology (P) 

25 2 

BOT 296 
BOT 296.1 Plant Anatomy & Pharmacognosy (P) 25 2 
BOT 296.2 Field Survey Report 25 2 

Total 300 24 
 

S
E

M
E

ST
E

R
 I

II
 

BOT 301  Cell Biology, Genetics & Biotechnology 50 4 

BOT 302 
 Plant Physiology, Biochemistry & Molecular 

Biology 
50 4 

BOT 303  Ecology & Environmental Biology 50 4 
BOT 304  Plants And Society-II (CBCS) 50 4 

BOT 395 

BOT 395.1 Cell Biology, Genetics & Biotechnology (P) 25 2 

BOT 395.2 
Plant Physiology, Biochemistry & Molecular 
Biology (P) 

25 2 

BOT 396 
BOT 396.1 Ecology & Environmental Biology (P) 25 2 
BOT 396.2 Seminar 25 2 

Total 300 24 
 

S
E

M
E

ST
E

R
 I

V
 

BOT 401 
 Silviculture, Forest Mensuration, Silviculture 

System & Forest Management 
50 4 

BOT 402** 
BOT 402A# Microbiology: Basic 

50 4 
BOT 402B# Plant Physiology 

BOT 403** 
BOT 403A# Microbiology: Applied 

50 4 
BOT 403B# Biochemistry And Molecular Biology 

BOT 494  Forest Mensuration & Survey (P) 25 2 

BOT 495** 
BOT 495A# Microbiology (P) 

50 4 
BOT 495B# 

Plant Physiology, Biochemistry & Molecular 
Biology (P) 

BOT 496  Project Work (Special Paper Based) 50 4 
BOT 497  Grand Viva 25 2 

Total 300 24 
 

GRAND TOTAL 1200 96 
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** BOT 402, BOT 403 and BOT 495 correspond to Special Papers. Learners have to opt any one paper accordingly. 
# Full Marks = End Semester Examination (80%) + Internal assessment (20%) 

Note : The details of the text of syllabus is given in the hard copy of the application 
 

iii) Duration of the Program: 4 semesters i.e. 2 (two) years  
However, the learners are given time to complete the course within 5 (five) years from the 
date of admission.  

iv) Instructional Delivery Mechanism: The programme shall be delivered in two years. The 
learners shall be provided with the printed SLM which covers almost all the contents in 
the syllabus. Apart from this the students will be provided with the SLM in electronic 
media depending on the choice of the learner. The PCP programmes are announced well 
ahead from the date of commencement. The examination programmes are also announced 
well before its commencement. The announcement for PCP or Examination is published 
in university website and leading news paper of the state. We have a well structured data 
base of the contacts of the learners and a system of delivering information to students 
using ICT. The students are also informed about those programmes by SMS. Counselling 
is also held in various affiliated study centres. The progress of the learners shall be 
evaluated by mid-term and end year examinations. Examination rules are adopted as per 
the rules and regulation regular system of the university. 

v) Faculty: Faculties of both regular and distance department of Vidyasagar University 
engaged in teaching will act as PCP counsellors. In addition counsellors from experience 
teachers of colleges, other universities and research institutes are to be employed. UGC 
norms are followed for selecting the counsellors.  

vi) Media: SLM will be provided in both Print Media, and e-media. The learners will be 
given choice to avail print media or e-media or both.  

vii) Learner Support Service: Existing facilities of central library, photo copying facilities , 
free internet and WIFI facility will be available to the students. The students are provided 
with facilities for canteen, food corners of the university during holding PCP even in 
holidays. Further, in order to successfully execute the programme, a wide range of 
support services are provided to the ODL learners.  

viii) Network of Study Centres: To assist its learners of Directorate of Distance Education of 
Vidyasagar University has established 36 study centres so that learner can choose a study 
center nearest to the residence.  

 

(f) Procedure for admissions, Curriculum Transaction and evaluation: 

Vidyasagar University has taken a concrete admission policy for all courses offered in distance 
mode. This policy includes notification, minimum eligibility criteria and fee structure. In every 
academic session the notifications are published in news papers (National Level and local level) 
and also in the university website. For different subjects the minimum eligibility criteria for 
admission is different. There is a fixed fee structure for each subject. The learners are instructed to 
deposit the fee by cheque or draft. The system of on line admission is also in the pipe line. 

Fee structure: 

Subject Semistar - I Semistar - II Semistar - III Semistar - IV 

Botany  10,700.00 10,650.00 10,850.00 10,800.00 
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 Curriculum Transaction incorporates effective planning for providing learning experiences 
for its learners, organization of planning, administration/implementation of the organized 
planning and evaluation of the implementations by the implementer and the experts in the 
relevant field. Curriculum Transaction or Curriculum management is the process of planning 
and organizing the curriculum in a particular subject area for different levels of education 
and continuously monitor it while being implemented. The main responsibility of the 
curriculum transaction lies on the teachers and trainers who may use different types of 
pedagogies to create a nice academic environment in the institution and students can be 
benefited in gaining knowledge and developing skills. Curriculum transaction is always done 
through Personal Contact Programmes (PCP). The PCP should aim to address not only the 
problems faced by the individual learners but also compensate the pedagogic limitations of 
the SLM. So it will not just bring together learners to solve their problems but will be an 
intervention for organizing activities to be carried out in teams, using multiple sources of 
information available in the university. The activities presently supposed to be carried out at 
the PCP such as clarification of doubts; laboratory work and so on will be a part of the 
curriculum transaction process planned for the PCP. Efforts are being done to provide e-
learning facility. 

 Evaluation: The evaluation of learners will be made by two modes – internal 
assessment/assignments and end-year examination. For the evaluation of scripts there is a 
system of spot evaluation for expediting the publication of result, i.e., the examiners will 
come to Directorate of Distance Education and will examine the answer scripts and submit 
the marks on the spot. In some cases answer scripts are sent to the examiners and evaluated 
scripts are collected by messengers within a stipulated time. Qualified examiners will be 
appointed for this purpose. There is a system of re-examination of scripts after publication of 
results. The computerized system of database formation and preparation mark sheet and 
certificate will be employed for correct and speedy delivery of results to the learners.  

 

(g) Requirement of Laboratory Support and Library resource: 

Laboratory support is essential to the learner of distance education system in case of laboratory 
based subjects, M. Sc, in Botany. Directorate of Distance Education, Vidyasagar University have 
established two dedicated laboratory in the directorate of Distance Education to give exposure of 
practical knowledge to the learners. All the laboratories are well equipped facilitated with 
sophisticated instruments: 

Botany Laboratory: It is equipped with different types of microscopes, LAF Chamber, 
Centrifuge, Electronic Balance, Incubator, Hot air Oven; Soil testing kits, Electrophoresis gel 
apparatus, ground survey based instruments as related to forest survey, various types of 
specimens and chemicals.  

Practical classes of a particular subject are arranged group wise so that all the learners get 
sufficient attention and proper training from counsellors and laboratory instructors. Like theory 
classes, practical PCP schedule is announced by news paper and university website at least before 
15 days.  

Apart from the dedicated laboratory of DDE, the students are also trained in regular departments 
of the university. 

Library facility: The students are provided with library facility in the central library of the 
University. They are used to get reading room as well as lending facilities. The central library is 
equipped with a numbers of e-book and e-journals. The learners may also avail such facilities.  
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(h) Cost Estimate of the Programme and the Provisions: 

The estimated cost of the programme M. Sc in Botany is given in the following table: 

Programme Development (Lakh) Delivery (Lakh) Maintenance (Lakh) Total (lakhs) 

M. sc in Botany 11 9 15 35 

Provisions: As it is a continued programme the infrastructure is already in existence. The other 
expenses will be fulfilled from the fees collected from the students.  

(i) Quality Assurance Mechanism and Expected Programme outcome: 

Quality assurance (QA) for distance higher education is one of the main concerns among 
institutions and stakeholders today. Quality has always been an issue in distance education (DE) 
and distance learning (DL). Quality assurance in distance and higher education has gained serious 
attention by institutions, stakeholders, and scholars. In response to QA line of inquiry, institutions 
have begun to re-define and re-orient their institutional missions and strategic visions to 
incorporate and address quality issues. QA has now reached an important turning point and is 
influencing DE institution's management strategies and cultures. Learners are demanding better 
quality educational services and provisions. To fulfil these demands, our Directorate of Distance 
Education must pay close attention to quality in terms of study material, quality of PCP 
counsellor, delivery systems and administrative facility to the learner.  

The following major steps would be taken for quality assurance:- 

1. Establishment of Center for Internal Quality Assurance 
2. Revision of curriculum in 3 years interval 
3. Quality improvement of SLM 
4. Emphasize for online learning system 
5. More emphasis of practical training of the learners in science subjects by improving 

the quality of laboratories with sophisticated instruments. 
6. More use of ICT for the management of DL of the university 

The expected outcome of the programme is to develop the knowledge and skill of learners of the 
specific field. The learner may go for further higher education programmes, e.g., M. Phil, Ph. D., 
M. Tech and other professional programmes. After completion of the programme by distance 
mode the learner may prepare themselves for different job oriented entrance examinations, e.g. 
NET, GATE, College service entrance (CSC), School Service Entrance (SSC) etc., Thus they may 
be employed in Govt. and non-govt. Sectors relating to farm / nursery management, agriculture, 
forestry etc. Apart from this, their training may enable them for self employment. 

There are numerous careers in botany, including soil and plant scientist, biophysicist and 
biochemist, biological technician, environmental scientist and specialist, mycologist, plant 
breeder and horticulturist. While a bachelor's degree might get you started in this field, a master's 
degree or doctorate is generally needed to advance. Botany careers largely deal with the biology 
of fossil and living plants along with their relationship to the environment. Education in botany 
includes many specializations in areas such as the taxonomy, physiology and anatomy of plants 
and their processes. A bachelor's degree is required for career entry, but advanced degree options 
are often required for teaching or research positions. Some of the government organizations that 
provides opportunities to M. Sc. in Botany candidates are Departments of Conservation and Land 
Management, Public Health Service, Forest Service, National Park Service, Animal and Plant 
Health Inspection Services, Department of Agriculture, etc. The learners taking the course M. Sc. 
in Botany in distance mode may avail the above opportunities. 
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Programme: M. Sc. in Chemistry

(a) Programme Mission and Objective:

Chemistry is one of the leading branches of science and a number of good students are attracted

to get highest degree in this discipline. The proposed programme has the mission and objectives

in relation to the teaching and learning in open and distance mode. In order to afford Quality

Education for every one through distance learning mode need based academic programmes for

livelihood and lifelong learning at post graduate level has been adopted. In order to set the

highest benchmark for quality and standard of Indian open distance learning (ODL) strategy,

introduction of this programme has enormously been spread.

The post graduate programmes in arts, science and commerce which are to be offered through

ODL mode will have certain learning outcomes. This programme will help the learners in the

following ways:-

 To spread higher education especially among the rural people who are socio

economically backward.

 To rid underprivileged society from social evils through proper education.

 Capacity building among the students especially in rural population.

 To reach the unreached and provide education at the doorstep of the learners and

according to their convenience.

Concept of open learning and distance education system focuses on open access education and

training to make the learners free from the constraints of time and place, and offering flexible

learning opportunities to individuals and groups of learners. Open and distance learning (ODL) is

one of the most rapidly growing fields of education now a days and it has substantial impact on

all education delivery systems. The new ODL system has been growing fast because of the

development of internet-based information technologies. The concept of ODL education came

from the idea where both the learners and the teachers can not be in a class room and they are

separated by some geographical distance or may be they cannot achieve direct contact to make

the entire education system flexible.
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The ODL system has tremendous potential of inclusive growth in the academic area because of

its distinctive nature of being user friendly system. ODL system is not only cost effective but it

can also contribute to the sustainable development through learning processes that transcend

distance, gender, regional, cultural and socio-economic barriers.

Higher education playing the role of leadership in the society education acts as catalyst in social

change and spread of education in a society which is the foundation of success in countries that

are latecomers for development. Distance education is playing important roles in providing

higher education to those who are unable to be the part of conventional system.

Formal system was unable to meet the demand of higher education, and, distance education was

adopted as an alternative mode at the University level.

Distant learners have professional responsibilities (jobs), social responsibilities (families), are

interested in part time studies, lack of access to on-campus based studies or are away from

formal education where ODL becomes the readily available option for them in upgrading their

qualifications.

Typical distant learners are regular students as they are known, besides some of them are parents,

physically challenged people, and working/business people who has been looking for ways to

enhance their skills in spite of their busy schedule.

As there is high demand of learning of chemistry from under-graduate level, the proposed

programme will later the demand through the ODL mode.

(b) Relevance of the programme with HEI Mission

Mission of Vidyasagar University (VU) is defined in its logo “Education, Knowledge and

Progress” with special emphasis on a curriculum relevant to the ethnic, sociological and

geographical needs of the catchment region, yet not ignoring the demands of mainstream

education.

The main missions VU are:-

i. To improve the economic condition of the region and offer courses which should have the

potential to garner employment.
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ii. To engender human resource with potential character and competence, having the strength to

face the challenges of the changing realities both in the global and local levels and to adapt the

fast evolving technologies.

iii. To promote all round developments of its students with proper blending of knowledge and

wisdom, acquiring adequate skill in her own subject or trade or vocation through teaching

learning process and human qualities like compassion, a sense of social responsibility and

commitment and ethical sense (honesty), tolerance and empathy through various social, cultural,

sports and ethical value added programs.

iv. To strive for the creation and dissemination of knowledge through continuous research and

learning process.

v. To strive for academic excellence

vii. To strengthen student support system.

The missions of the proposed programme in chemistry are in conformity with the missions of

Vidyasagar University. It aims to enable the learners to learn and retain broad based knowledge

in various domains of the subject. The ODL system was started in the university with a mission

to revitalize educational leadership, to set the standard in producing and disseminating

knowledge as well as to become an effective instrument of change in the society. Keeping

priority with the view of “Education for All”, PG courses in Arts, Science and Commerce to be

offered or being offered through ODL mode is very much relevant to the higher education

institutes’ (HEI) mission and goals as it aims to provide quality education to those aspiring

candidates who are deprived of higher education due to the limited number of intake in the

traditional mode in the Universities. Moreover, to keep the quality intact, the curriculum and

syllabus have been designed at par with the conventional mode keeping in mind the specific

needs and acceptability of the learners in the distance mode and in keeping with the aims and

objectives of the University. The proposal of the present programme (M.Sc. in Chemistry) will

fulfil the above objectives of the university as well as distance mode education.

(c) Nature and target group of learners:

The following groups of learners have been targeted:
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(1) Those who are distracted from the admission in the regular mode due to limited intake

capacity of Vidyasagar University as well as other HEIs

(2) Those who are employed in various organizations who desire to track higher education as

passion or as means for movement up the promotional ladder.

(3) The drop outs primarily due to social, financial and economic compulsions as well as

population related factors.

(5) The rural population living in remote areas where higher education institutes are not easily

accessible.

(4) Job seekers of particular field related to chemistry / chemical sciences

(5) People of any age can participate in higher education programmes as there is no age bar.

(d) Appropriateness of the programme to be conducted in the ODL mode for acquiring

specific skills and competence:

Vidyasagar University emphasizes in innovative approaches towards the curriculum designing,

while conforming to the basic or core requirements in creating the common knowledge base for

the state and the nation. Post graduate programme in Chemistry to be offered through ODL

mode will help the learners to spread higher education in all sectors of community in the

following ways:

• Capacity building among the students particularly from the rural population as well as

backward areas of the districts

• To apply skills and knowledge in an internship experience.

• To develop skills on hand practical related to science subject and also hands on training in field

exposure

The ODL program in Vidyasagar University offers expanded mode both in volume and the type.

As technology has been getting more affordable and widely available, the interest of both the

learners and institutions in this special kind of education is expected to increase enormously.

Many top research and teaching positions require students to have at least an M.Sc. in Chemistry.

A Master’s degree is also the gateway to all other types of post-graduate work, including a

Doctoral program. Additionally, postgraduate students in chemistry can have the access to

equipment and facilities that are not available at the undergraduate level. A Master’s degree in
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chemistry qualifies the incumbent in the expert positions in a wide range of fields, such as

industry, research or education. The chemical industry is one of the major employers in our

country for the postgraduates. As chemistry is also involved in the applications of environmental

and biological sciences, the qualified students of chemistry may serve in the pharmaceutical

sectors, or the development of technological materials or new energy solutions.

(e) Instructional Design:

The first step of instructional design in distance mode is curriculum design. A growing number

of students globally are enrolling in ODL programs and are becoming important, more than ever

before, to design curriculum that reflects educational principles, represents elements of

engagement and pedagogy and meets institutional and industry requirements. In doing so, it is

vital to design contemporary curriculum which ensures that the outcomes are achived. In order to

effectively design curriculum, the role of the educator as a conductor, technician and

choreographer. Finally, a triad has been proposed comprising of pedagogy, technology and an

engaged community of learners as a basis for ensuring curriculum meets contemporary practices.

For all these subjects the objective of ODL system of education is to develop capacity within and

across the region, to organize distance learning effectively in order to address the educational

challenges and opportunities, particularly in higher education.

i). Curriculum Design: The curriculum of M.Sc. in Chemistry has been designed by a

committee comprising experts from the parent department of Vidyasagar University along with

some external experts keeping in view the needs of the diverse group of learners. Efforts have

been made to adopt the syllabus at par with the regular courses in the university as far as

practicable. The syllabus prepared by the Subject Committee was placed before the Advisory

Committee of Directorate of Distance Education for approval. The syllabus is available online in

the university website.



Programme Project Report (PPR)

ii) Detailed Syllabus:

M.Sc. in Chemistry (Four Semester Program)

Syllabus at a glance

SEM-I

300 Marks:

24Credits

SEM-II

300 Marks:

24Credits

SEM-III

300 Marks:

24Credits

SEM-IV

300 Marks:

24Credits

TOTAL

1200 Marks:

96Credits

Theory Practical Theory Practical Theory Project Theory Project Theory Practical

/Project

200 100 200 100 200 100 200 100 800 400

M. Sc. SEM I

SEMESTER COURSE
NO

COURSE TITLES FULL
MARKS

CREDIT

I CEM 101 PHYSICAL CHEMISTRY-I 50 4
CEM 102 ORGANIC CHEMISTRY-I 50 4
CEM 103 INORGANIC CHEMISTRY-I 50 4
CEM 104 INDUSTRIAL CHEMISTRY-I / FOOD

PROCESSING AND PRESERVATION AND
COMPUTER BASICS

50 4

CEM 195 INORGANIC CHEMISTRY (practical) 50 4
CEM 196 FOOD PROCESSING AND PRESERVATION

(practical)
50 4

TOTAL 300 24

M. Sc. SEM II

SEMESTER COURSE
NO

COURSE TITLES FULL
MARKS

CREDIT

II CEM 201 PHYSICAL CHEMISTRY-II 50 4
CEM 202 ORGANIC CHEMISTRY-II 50 4
CEM 203 INORGANIC CHEMISTRY-II 50 4
C-CEM

204
POLYMER CHEMISTRY/ NANOTECHNOLOGY:

PRINCIPLES AND PRACTICES (CBCS)
50 4

CEM 295 ORGANIC CHEMISTRY (practical) 50 4
CEM 296 PHYSICAL CHEMISTRY (practical) 50 4

TOTAL 300 24
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M. Sc. SEM III

SEMESTER COURSE
NO

COURSE TITLES FULL
MARKS

CREDIT

III CEM 301 ADVANCED SPECTROSCOPY-I 50 4
PHYSICAL CHEMISTRY SPECIALISATION

CEM 302 ADVANCED PHYSICAL CHEMISTRY-I 50 4
CEM 303 ADVANCED PHYSICAL CHEMISTRY-II 50 4

ORGANIC CHEMISTRY SPECIALISATION
CEM 302 ADVANCED ORGANIC CHEMISTRY-I 50 4
CEM 303 ADVANCED ORGANIC CHEMISTRY-II 50 4

C-CEM
304

POLYMER CHEMISTRY-II/INTRODUCTION TO
PHARMACEUTICAL CHEMISTRY(CBCS)

50 4

CEM 395 CHEMISTRY PROJECT-I(PHYSICAL
SPL/ORGANIC SPL)

100 8

TOTAL 300 24

M. Sc. SEM IV

SEMESTER COURSE
NO

COURSE TITLES FULL
MARKS

CREDIT

IV CEM 401 ADVANCED SPECTROSCOPY-II 50 4
PHYSICAL CHEMISTRY SPECIALISATION

CEM 402 ADVANCED PHYSICAL CHEMISTRY-III 50 4
CEM 403 ADVANCED PHYSICAL CHEMISTRY-IV 50 4
CEM 404 CHEMISTRY IN TECHNOLOGY 50 4

ORGANIC CHEMISTRY SPECIALISATION
CEM 402 ADVANCED ORGANIC CHEMISTRY-III 50 4
CEM 403 ADVANCED ORGANIC CHEMISTRY-IV 50 4
CEM 404 INDUSTRIAL CHEMISTRY-II /CHEMICAL

PRINCIPLES IN FOOD SCIENCE AND
TECHNOLOGY

50 4

CEM 495 CHEMISTRY PROJECT-II (PHYSICAL
SPL/ORGANIC SPL)

100 8

TOTAL 300 24

 Students have to opt either Organic or Physical special in SEM-III and SEM-IV.

iii) Duration of the Program: Two years.

However, the learners are given time to complete the course within 5 (five) years from the date

of admission.
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iv) Instructional Delivery Mechanism: The programme is being delivered in two years. The

learners shall be provided with the printed Self Learning Materials (SLM). Apart from this, the

students are provided with the SLM in electronic media, depending on the choice of the learner.

The Personal Contact Programs (PCP) are announced well ahead from the commencement of the

session. The examination programmes are also announced well ahead. The announcement for

PCP or examination are published in university website and leading news papers. A well

structured data base of the contacts of the learners and a system of delivering information to

students using ICT is already available. The students are also informed about those programmes

by SMS. Student counselling are also held in different affiliated study centres. The progress of

the learners are evaluated by mid-term and end year examinations. Examination rules are

adopted as per the rules and regulation of system of the regular mode of examination in the

university.

v) Faculty: Faculties of Vidyasagar University, engaged in regular mode teaching also act as

PCP counsellors. In addition, counsellors from experienced teachers of colleges, other

universities and research institutes are employed. UGC norms are followed in selecting the

counsellors.

vi) Media: SLMs are provided in both print media, and e-media. The learners are given options

to avail print media or e-media or both.

vii) Student Support Service: Existing facilities of central library, photo copying facilities,

internet and WiFi facilities will be available to the students. The students are provided with

facilities for canteen, food corners of the university even in the holidays. Furthermore, in order to

successfully execute the programme, a wide range of support services are provided to the ODL

learners.

Network of Study Centres: To assist its learners, the Directorate of Distance Education of

Vidyasagar University has established 36 study centres so that learners can choose the study

center according to their conveniences.
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(f) Procedure for admissions, Curriculum Transaction and evaluation:

Vidyasagar University has taken a concrete admission policy for all courses offered in distance

mode. This policy includes notification, minimum eligibility criteria and fee structure. In every

academic session the notifications are published in news papers (National Level and local level)

and also in the university website. There is a fixed fee structure for each subject. The learners are

instructed to deposit the fee by cheque or draft. The system of online admission is also in the

pipe line.

Fee Structure

Subject Semester-I Semester-II Semester-III Semester-IV

M.Sc.

(Chemistry)

11,650.00 11,600.00 12,200.00 12,150.00

Curriculum Transaction incorporates effective planning for providing learning experiences for

its learners, organization of planning, administration/implementation of the organized planning

and evaluation of the implementation by the implementer and the experts in the relevant field.

Curriculum Transaction or Curriculum Management is the process of planning and organizing

the curriculum in a particular subject area for different levels of education and continuously

monitor it while being implemented. The main responsibility of the curriculum transaction lies

on the teachers and trainers who may use different types of pedagogies to create a nice academic

environment in the institution and students can be benefited in gaining knowledge and

developing skills. Curriculum transaction is always done through Personal Contact Programmes

(PCP). The PCP should aim to address not only the problems faced by the individual learners but

also compensate the pedagogic limitations of the SLM. Hence it not only bring together learners

to solve their problems but also an intervention for organizing activities to be carried out in

teams, using multiple sources of information available in the university. The activities presently

supposed to be carried out at the PCP such as clarification of doubts; laboratory work and so on

will be a part of the curriculum transaction process planned for the PCP. Efforts are being done

to provide e-learning facility in the near future.
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Evaluation: The evaluation of learners are made by two modes – internal

assessment/assignments and end-year examination. For the evaluation of scripts there is a system

of spot evaluation for expediting the publication of result, i.e., the examiners come to

Directorate of Distance Education and examine the answer scripts and submit the marks on the

spot. In some cases, answer scripts are sent to the examiners and the evaluated scripts are

collected by messengers within a stipulated time. Qualified examiners are appointed for this

purpose. There is a system of re-examination of the scripts after publication of results. The

computerized system of database formation and preparation of mark sheet and certificates for

correct and speedy delivery of results to the students.

(g) Requirement of Laboratory Support and Library resource:

Laboratory support is essential to the learner of distance education system in case of laboratory

based subjects. Directorate of Distance Education, Vidyasagar University have established

dedicated laboratory in the directorate of Distance Education in Chemistry to give exposure of

practical knowledge to the learners. The laboratories are well equipped with the facilities like:

Chemistry Laboratory (physical) has Polarimeter, Potentiometer, Conductometer, pH

meter, Spectrophotometer (Double-beam), Distilled water plant and different chemicals & glass

goods.

Besides, these the students are also trained with other instruments available in the laboratories of

the regular department.

Practical classes of a particular subject are arranged group wise so that all the learners get

sufficient attention and proper training from counsellors and laboratory instructors. Like theory

classes, practical PCP schedule is also announced in the news papers and university website at

least before fifteen days. Apart from the dedicated laboratory of DDE, the students are trained in

regular departments of the university.

Library facility: The students are provided with library facility in the central library of the

University. They are used to get reading room as well as lending facilities. The central library is

also equipped with a numbers of e-books and e-journals in addition to the hard copies. The

learners can avail such facilities. The faculty members are provided with ‘remote user’ facility

by the central library of Vidyasagar University.
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(h) Cost Estimate of the Programme and the Provisions:

The estimated cost of M.Sc. in Chemistry is given in the following table:

Programme Development

(INR in lakh)

Delivery

(INR in lakh)

Maintenance

(INR in lakh)

Total Amount

(INR in lakh)

Chemistry 11 9 15 35

Provisions: As it is a continued programme, the infrastructure is already in existence. The other

expenses will be fulfilled from the fees collected from the students.

(i) Quality Assurance Mechanism and Expected Programme outcome:

Quality assurance (QA) for distance higher education is one of the main concerns among

institutions and stakeholders today. Quality has always been an issue in distance education (DE)

and distance learning (DL). Quality assurance in distance and higher education has gained

serious attention by institutions, stakeholders, and scholars. In response to QA line of inquiry,

institutions have begun to re-define and re-orient their institutional missions and strategic visions

to incorporate and address quality issues. QA has now reached an important turning point and is

influencing DE institutions’ management strategies and cultures. Learners are demanding better

quality educational services and provisions. To fulfil these demands, the Directorate of Distance

Education has been paying close attention to quality in terms of study material, quality of PCP

counsellor, delivery systems and administrative facility to the learner.

The following have been prioritized steps for quality assurance:-

i) Establishment of Center for Internal Quality Assurance

ii) Revision of curriculum in every three year

iii) Quality improvement of SLM

iv) Emphasize for online learning system.

v) Higher emphasis on practical training of the learners in science subjects by improving

the quality of laboratories with sophisticated instruments.

vi) Better uses of ICT for the management of DL of the university.
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Expected outcome:

It is strongly believed that the program will be able to develop the knowledge and skill of

learners in Chemistry. There are various higher study options for candidates who have completed

their post graduation in Chemistry. They will be able to join various other post graduation and

research programs. The learner may go for further higher education programmes, e.g., M.Phil,

Ph.D., M.Tech. and other professional programmes. After the completion of the programme,

learners will be able to comply themselves for different job oriented entrance examinations, e.g.,

NET, GATE, College service commission (CSC), School Service commission (SSC) etc., They

will be competent to be employed in Govt. and non-govt. sectors. Apart from this, their training

will enable them for self employment. The learners trained in varied aspects chemistry have

enough scope joining in different chemical, agrochemical industry, plastic manufacturing units,

chemical manufacturers, food processing firms, paint manufacturing companies, textile

industries and pharmaceutical industries and the scopes for joining in different organizations in

abroad may be open up for the students.
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                                Programme:  M. Sc. in Computer Science 

 

(A) Programme Mission and objective:  
 

 The most important aspect of computer science is problem solving, an essential skill for life. 

Students study the design, development and analysis of software and hardware used to solve problems 

in a variety of business, scientific and social contexts. Because computers solve problems to serve 

people, there is a significant human side to computer science as well. 

The proposed programme M. Sc. in Computer science has the mission and objectives in relation to the 

teaching and learning in open and distance mode. In order to afford Quality Education for every one 

through distance learning mode need based academic programmes for livelihood and lifelong learning 

at post graduate level has been adopted. In order to set highest benchmark for quality and standards of 

Indian open distance learning strategy introduction of this programme has enormously been spread. 

The post graduate Programme in Arts, science and commerce to be offered through ODL mode will 

have certain learning outcomes. This programme will help the learners- 

 To extend higher education among the larger section of the society. 

 To spread the opportunity of getting master course especially among the rural people who are 

socio economically backward.  

 Capacity building among the students especially in rural population. 

 To reach the unreached and provide education at the doorstep of the learners and according to 

their convenience. 

 

Concept of open learning and distance education system focuses on open access education and 

training to make the learners free from the constraints of time and place, and offering flexible learning 

opportunities to individuals and groups of learners. Open and distance learning (ODL)is one of the 

most rapidly growing fields of education now a days and it has substantial impact on all education 

delivery systems. The new ODL system growing fast because of the development of Internet-based 

information technologies. The concept of ODL education came from idea where the learners and the 

teachers can not be in a class room and they should be separated by some geographical distance or 

maybe they cannot come close to each other to make the entire education system flexible. 

Open and Distance Learning system has tremendous potential of inclusive growth of education 

because of its distinctive nature of being a user friendly system. ODL system is not only cost effective 

but it can also contribute in the sustainable development through learning processes that transcend 

distance, gender, regional, cultural and socio-economic barriers. 

 

Higher education playing the role of leadership in the society education act as catalyst of social 

change and spread of education in a society is the foundation of success in countries that are 

latecomers for development. Distance education is playing an important role in providing higher 

education to those who are unable to be the part of conventional system. The main objective of ODL 

is to reach the unreached and provide education at the doorstep of the learners and according to their 

convenience. 

Formal system was unable to meet the demand of higher education and alternatively distance 

education was adopted as an alternative mode at the University stage 

Most ODL learners have professional responsibilities (jobs), social responsibilities (families), are 

interested in part time studies, lack of access to on-campus based studies or are away from formal 

education and ODL becomes the readily available option for them to upgrade their qualifications.  

Typical distance learners are regular students as we all know them, but also parents, physically 

challenged people, and working/business people who are looking for ways to enhance their skills next 

to their busy schedule. 

As application of computer become part and parcel of the society, there is an enhanced interest of the 

people of present generation. Thus the demand of learning computer science at master level has 



highly increased. Such demand can partially be fulfilled by offering the course on distance learning 

mode. 

 

(B) Relevance of the programme with HEI Mission  
 

Mission of the Vidyasagar University is defined in its logo “Education, Knowledge and Progress” 

with special emphasis on a curriculum relevant to the ethnic, sociological and geographical needs on 

the catchment region, yet not ignoring the demands of mainstream education.  

The main missions of the university are- 

i. To improve the economic condition of the region and offer courses which should have the 

potential to garner employment. 

ii. To build human resource with strong character and competence, having the strength to 

face the challenges of the changing realities both in global and local levels and to adapt to 

the fast evolving technologies. 

iii. To promote an all-round development of its students with a proper blending of knowledge 

and wisdom acquiring adequate skill in his own subject or trade or vocation through 

teaching learning process and human qualities like compassion, a sense of social 

responsibility and commitment and ethical sense (honesty), tolerance and empathy 

through various social, cultural, sports and ethical value addition programs.  

iv. To strive for the creation and dissemination of knowledge through continuous research 

and learning process.  

v. To strive for academic excellence 

vi. To strengthen student support system 

 

The missions of the proposed Programme are in conformity with the missions of the institute. It aims 

to enable learners to learn and retain a broad base of knowledge in the various domains of the subject. 

The distance mode education has been started in the university with a mission to revitalize educational 

leadership, to set the standard for the production and dissemination of knowledge as well as to 

become an effective instrument of change in the society. Keeping priority with the view of “Education 

For All”, PG courses in Arts, Science and Commerce to be offered or being offered through ODL 

mode is very much relevant to the HEI’s mission and goals as it aims to provide quality education to 

those aspiring candidates who are deprived of higher education due to the limited number of intake in 

the traditional mode of higher education in the Universities. Moreover, to keep the quality intact the 

curriculum and syllabus has been designed at par with the conventional mode keeping in mind the 

specific needs and acceptability of the learners in the distance mode and in keeping with the aims and 

objectives of the University. The proposal of M. Sc. in Computer Science will fulfil the above 

objectives of the university as well as distance mode education. 

Introduction of the programme M. Sc. in computer Science in distance mode along with the existing 

course in regular mode will be a step for serving the mission of the University for spreading of 

knowledge of computer in the society.  

 

(C) Nature and target group of learners: 

 
For the present subject the following groups of learners have been targeted: 

1) Learners who particularly desire to make career in computer technology and software 

industries  

2) Those are not able to get admission in the regular mode due to limited intake capacity of 

HEIs 

3) Those employed in various organizations who desire to track higher education as a 

passion or as a means for movement up the promotional ladder. 

4) Drop outs primarily due to social, financial and economic compulsions as well as 

population related factors.  

5) Rural population those living in remote areas where higher education institutes are not 

easily accessible. 



6) Job seekers of particular field or subjects  

7) People of any age can participate in higher education programmes as there is no age bar 

in ODL mode education. 

. 

(D) Appropriateness of the programme to be conducted in the ODL mode for 

acquiring specific skills and competence 

 

Vidyasagar University emphasized in innovative approach towards curriculum designing, 

while conforming to the basic or core requirements to create a common knowledge base for the state 

and the nation. Post graduate Programme in Arts, Commerce and Science to be offered through ODL 

mode will have certain learning outcomes. This programme will help the learners to spread higher 

education in all sectors of community. 

 Capacity building among the students particularly from the rural population as well as 

backward areas of the districts 

 To apply skills and knowledge in an internship experience. 

 To develop skills on hand practical related to science subject and also hands on training in 

field exposure    

The distance learning under Vidyasagar University offer programme in an expanded mode both in 

volume and the type of programmes. As technology has been getting more affordable and widely 

available, the interest of both learners and institutions in this special kind of education may be 

increased enormously. 

Computer science is a field that has been rapidly expanded with the growth of technological 

development. According to definition, it is a practical and scientific approach to computation. This 

involves the algorithms that deal with obtaining, processing and representing information. Computer 

Science is an extremely important field as it holds relevancy in the majority of aspects in our society. 

The field encompasses the theories of computation and their application and the design of computing 

systems. The course has been specifically designed to prepare comprehensively trained computing 

professionals, at the same time fill up the skill gaps and market demand for skills in the world. For 

this reason the degree has a strong focus on all aspects of Computer Science and includes modules 

such as Artificial Intelligence, Mobile Computing, Image Processing and Information Security – 

topics in which a skills shortage has been identified. 

 

(E) Instructional Design: 

 
The first step of instructional design in distance mode is curriculum design. A growing number of 

students globally are enrolling in distance education programs and it is becoming important now, 

more than ever before, to design curriculum that reflects educational principles, represents elements of 

engagement and pedagogy and meets institutional and industry requirements. In doing so, it is vital to 

design contemporary curriculum that ensures these outcomes are attained.  In order to effectively 

design curriculum, the role of the educator as a conductor, technician and choreographer. Finally, a 

triad has been proposed comprising of pedagogy, technology and an engaged community of learners 

as a basis for ensuring curriculum meets contemporary practices. For All these subjects the objective 

of this Open & Distance Learning (ODL) system of education is to develop capacity within and across 

the region to organize distance learning effectively in order to address the educational challenges and 

opportunities, particularly in higher education.  

a) Curriculum Design: The curriculum is designed by a committee comprising experts from 

the parent department of the Vidyasagar University along with external expert keeping in 

view the needs of the diverse groups of learners. An effort has been made to adopt the 

syllabus at par with the regular courses in the university as far as practicable. The syllabus 

is prepared by the Subject Committee is placed in the Advisory Committee of Directorate 

of Distance Education for approval. Then the syllabus is uploaded in the website of the 

university. 

b) Detailed Syllabus:  

 



Programme: M. Sc. in Computer Science 

Syllabus at a glance 
 

FIRST YEAR FIRST SEMESTER (1st Semester) 
Subjects Marks Distribution Credit 

Points 
Subject Code Subject Name Theoretical/Practical 

Examination 
Internal 

Assessment 
 

COS-101 Data Structure and Algorithm 40 10 4 
COS-102 Advanced Computer 

Architecture 
40 10 4 

COS-103 Data Communication and 
Computer Network 

40 10 4 

COS-104 Software Engineering and 
Project Management 

40 10 4 

COS-191 Data Structure Lab 40 10 3 
COS-192 Network Programming Lab 40 10 3 

Total 240 60 22 
 

FIRST YEAR SECOND SEMESTER (2nd Semester) 
Subjects Marks Distribution Credit 

Points 
Subject Code Subject Name Theoretical/Practical 

Examination 
Internal 

Assessment 
 

COS-201 Advanced Database  
Management System 

40 10 4 

COS-202 M-I: Automata Theory 
M-II: Compiler Construction 

40 10 4 

COS-203 M-I:OOPS with Java 
M-II: Programming in R 

40 10 4 

COS-204 Data Science 40 10 4 
COS-291 DBMS Lab 40 10 3 
COS-292 M-I:OOPs Lab 

M-II: R lab 
20 
20 

05 
05 

3 

Total 240 60 22 
 

SECOND YEAR FIRST SEMESTER (3rd  Semester) 
Subjects Marks Distribution Credit 

Points 
Subject Code Subject Name Theoretical/Practical 

Examination 
Internal 

Assessment 
 

COS-301 Advanced Operating System 40 10 4 
COS-302 M-I: Computer Graphics 

M-II: Image Processing 
40 10 4 

COS-303 Elective-I 40 10 4 
COS-304 IoT 40 10 4 
COS-391 M-I: Graphics Lab 

M-II: OS Lab 
20 
20 

05 
05 

3 

COS-392 M-I: IoT Lab 
M-II: Term Paper 

20 
00 

05 
25 

3 

Total 220 80 22 



 

SECOND YEAR SECOND SEMESTER (4th  Semester) 
Subjects Marks Distribution Credit 

Points 
Subject Code Subject Name Theoretical/Practical 

Examination 
Internal 

Assessment 
 

COS-401 Artificial  
Intelligence 

40 10 4 

COS-402 Elective-II 40 10 4 
COS-403 Elective-III 40 10 4 
COS-491 AI Lab 20 05 2 
COS-492 Project Work 00 100 6 
COS-493 Grand Viva 00 25 2 

Total 140 160 22 
 

List of electives: 
COS-303: Elective I  COS-402: Elective II COS-403: Elective III 
Mobile Computing Cryptography and Steganography Multimedia 

Soft Computing Web Technology Cloud Computing 
Machine Learning Parallel Computing Bio Informatics  

 

Note: The details of the text of syllabus is given in the hard copy of the application 

 

c) Duration of the Program: 4 semesters i.e. 2 years.  

             However, the learners are given time to complete the course within 5 (five) years from the 

date of admission.  

d) Instructional Delivery Mechanism: The programme shall be delivered in two years. The 

learners shall be provided with the printed SLM which covers almost all the contents in 

the syllabus. Apart from this the students will be provided with the SLM in electronic 

media depending on the choice of the learner. The PCP programmes are announced well 

ahead from the date of commencement. The examination programmes are also announced 

well before its commencement. The announcement for PCP or Examination is published 

in university website. We have a well structured data base of the contacts of the learners 

and a system of delivering information to students using ICT. The students are also 

informed about those programmes by SMS.  Counselling is also held in various affiliated 

study centres. The progress of the learners shall be evaluated by semester examination. 

Examination rules are adopted as per the rules and regulation regular system of the 

university. 

e) Faculty:  Both regular and distance mode faculties of Vidyasagar University engaged in 

teaching, in addition counsellors from experience teachers of colleges, other universities 

and research institutes. UGC norms are followed for selecting the counsellors.  

f) Media:  SLM will be provided in both Print Media, and e-media. The learners will be 

given choice to avail print media or e-media or both.  

g) Student Support Service: Existing facilities of central library, photo copying facilities, 

free internet and WIFI facility will be available to the students. The students are provided 

with facilities for canteen, food corners of the university during holding PCP even in 

holidays. Further, in order to successfully execute the programme, a wide range of 

support services are provided to the ODL learners.   

 Network of Study Centres: To assist its learners of Directorate of Distance Education of Vidyasagar 

University has established 36 study centres so that learner can choose a study center nearest to the 

residence.   

 



 

(F) Procedure for admissions, Curriculum Transaction and evaluation: 
 

Vidyasagar University has taken a concrete admission policy for all courses offered in distance mode. 

This policy includes notification, minimum eligibility criteria and fee structure. In every academic 

session the notifications are published in news papers (National Level and local level) and also in the 

university website. For different subjects the minimum eligibility criteria for admission is different. 

There is a fixed fee structure for each subject. The learners are instructed to deposit the fee by cheque 

or draft. The system of on line admission is also in the pipe line. 

Fee structure 

 

Subject Semester - I Semester - II Semester - III Semester - IV 

M.Sc. ( Computer Science ) 14,000.00 14,000.00 14,000.00 14,000.00 
 

Curriculum Transaction incorporates effective planning for providing learning experiences for its 

learners, organization of planning, administration/implementation of the organized planning and 

evaluation of the implementations by the implementer and the experts in the relevant 

field. Curriculum Transaction or Curriculum management is the process of planning and organizing 

the curriculum in a particular subject area for different levels of education and continuously monitors 

it while being implemented. The main responsibility of the curriculum transaction lies on the teachers 

and trainers who may use different types of pedagogies to create a nice academic environment in the 

institution and students can be benefited in gaining knowledge and developing skills. Curriculum 

transaction is always done through Personal Contact Programmes (PCP). The PCP should aim to 

address not only the problems faced by the individual learners but also compensate the pedagogic 

limitations of the SLM. So it will not just bring together learners to solve their problems but will be an 

intervention for organizing activities to be carried out in teams, using multiple sources of information 

available in the university. The activities presently supposed to be carried out at the PCP such as 

clarification of doubts; laboratory work and so on will be a part of the curriculum transaction process 

planned for the PCP. Efforts are being done to provide e-learning facility. 

 

Evaluation: The evaluation of learners will be made by two modes – internal assessment/assignments 

and semester examination. For the evaluation of scripts there is a system of spot evaluation for 

expediting the publication of result, i.e., the examiners will come to Directorate of Distance Education 

and will examine the answer scripts and submit the marks on the spot. In some cases answer scripts 

are sent to the examiners and evaluated scripts are collected by messengers within a stipulated time. 

There is a system of re-examination of scripts after publication of results.  

 

(G) Requirement of Laboratory Support and Library resource: 

 
Laboratory support is essential to the learner of distance education system in case of laboratory 

based subjects. Directorate of Distance Education, Vidyasagar University have established dedicated 

laboratory in the directorate of Distance Education for the laboratory based subjects like Computer 

Science to give exposure of practical knowledge to the learners. The Dept. of Computer Science has 

four Software Laboratories and one Hardware Laboratory out of which two are thin client lab with 

90 terminals along with two high end servers. All software labs are equipped with latest software 

with internet facility as well as 24 x 7 Wi-Fi availability. Hardware lab also contains latest hardware 

devices like Microprocessor Kits, Oscilloscope and Digital devices. 

Practical classes of a particular subject are arranged group wise so that all the learners get sufficient 

attention and proper training from counsellors and laboratory instructors. Like theory classes, 

practical PCP schedule is announced by news paper and university website at least before 15 days.  

Apart from the computer laboratories of the regular department, the Directorate of Distance Education 

possesses a well equipped computer laboratory. Moreover, there are computer facilities in the 

Computer centre of the university also. The students can be trained in those laboratories. 



 Library facility:  The students are provided with library facility in the central library of the 

University. They are used to get reading room as well as lending facilities. In addition to the huge 

collections of printed books and journals the central library is equipped with a numbers of e-book and 

e-journals. The learners may also avail such facilities 

 

(H) Cost Estimate of the Programme and the Provisions: 

 
                    Estimated cost of M. Sc. in Computer Science is as follows: 

 

Subject Development Delivery Maintenance Total 

Computer 

Science 

11 Lakhs 9 Lakhs 15 Lakhs 35 Lakhs 

 

Provisions: This is a new programme applied for introduction from the next session. However, some 

of the infrastructures of the regular dept. will be used. The other expenses will be fulfilled from the 

fees collected from the learners.  

  

(i) Quality Assurance Mechanism and Expected Programme outcome: 

 
Quality assurance (QA) for distance higher education is one of the main concerns among institutions 

and stakeholders today. Quality has always been an issue in distance education (DE) and distance 

learning (DL). Quality assurance in distance and higher education has gained serious attention by 

institutions, stakeholders, and scholars. In response to QA line of inquiry, institutions have begun to 

re-define and re-orient their institutional missions and strategic visions to incorporate and address 

quality issues. QA has now reached an important turning point and is influencing DE institution's 

management strategies and cultures. Learners are demanding better quality educational services and 

provisions. To fulfil these demands, our Directorate of Distance Education must pay close attention to 

quality in terms of study material, quality of PCP counsellor, delivery systems and administrative 

facility to the learner.  

The following major steps would be taken for quality assurance:- 

i) Establishment of Centre for Internal Quality Assurance  

ii) Revision of curriculum in 3 years interval 

iii) Quality improvement of SLM 

iv) Emphasize for online learning system 

v) More emphasis of practical training of the learners in science subjects by improving the 

quality of laboratories with sophisticated instruments. 

vi) More use of ICT for the management of DL of the university 

The expected outcome of the programme is to develop the knowledge and skill of learners of the 

specific field. The learner may go for further higher education programmes, e.g., M. Phil, Ph. D. , 

M. Tech and other professional programmes. After completion of the programme by distance 

mode the learner may prepare themselves for different job oriented entrance examinations, e.g. 

NET, GATE, College service entrance (CSC),  School Service  Entrance (SSC) etc., Thus they 

may be employed in Govt. and non-govt. sectors. Apart from this, their training may enable them 

for self-employment. 

There are bright career prospects for computer science professionals or software professionals in 

recent scenario. With the opening of huge software and IT companies in India, the job opportunities 

for trained professionals have increased considerably. India is known to be a leader in software and IT 

sector. 

Computer science graduates find job opportunities in a variety of environments in academia, research, 

industry, government, private, business organizations and so on. They are involved in analyzing 

problems for solutions, formulating and testing, using advanced communications or multi-media 

equipment, or working in teams for product development. The software and IT companies are the 

major employers of computer science graduates. They offer the best packages to the young graduates 

which are unmatched with other branches of science. 



Programme Project Report (PPR) 
 

 
 

Programme: M. Sc. in Dietetics and Community Nutrition Management 

(DCNM) 
 

 

(a) Programme Mission and objective: 
 

Food and nutrition is an increasingly important priority for populations around the world. Learn to develop 

strategies to improve nutrition and promote physical health, making a true difference in the lives of others. 

Graduates will benefit in a sector with strong job growth as public health issues such as obesity and poor diet 

affect health care systems of the country. 

The proposed programme, M. Sc. in Dietetics and Community Nutrition Management (DCNM) has the 

mission and objectives in relation to the teaching and learning in distance mode of learning. In order to afford 

Quality Education for every one through distance learning mode need based academic programmes for 

livelihood and lifelong learning at post graduate level has been adopted. In order to set highest benchmark for 

quality and standards of Indian open distance learning strategy introduction of this programme has 

enormously been spread. 

The post graduate programme in Arts, Science and Commerce to be offered through ODL mode will 

have certain learning outcomes. This programme will help the learners- 

 To spread higher education in DCNM especially among the rural people who are socio economically 

backward. 

 To rid underprivileged society of social evils through proper education 
 Capacity building among the students especially in rural population. 
 To reach the unreached and provide education at the doorstep of the learners and according to their 

convenience. 

Concept of open learning and distance education system focuses on open access education 

and training to make the learners free from the constraints of time and place, and offering flexible 

learning opportunities to individuals and groups of learners. Open and Distance Learning (ODL)is one 

of the most rapidly growing fields of education now a days and it has substantial impact on all 

education delivery systems. The new ODL system growing fast because of the development of 

Internet-based information technologies. The concept of ODL education came from idea where the 

learners and the teachers cannot be in a class room and they should be separated by some geographical 

distance or maybe they cannot come close to each other to make the entire education system flexible. 

Open and Distance Learning system has tremendous potential of inclusive growth of 

education because of its distinctive nature of being a user friendly system. ODL system is not only 

cost effective but it can also contribute in the sustainable development through learning processes that 

transcend distance, gender, regional, cultural and socio-economic barriers. 

 
Most ODL learners have professional responsibilities (jobs), social responsibilities (families), are 

interested in part time studies, lack of access to on-campus based studies or are away from formal 

education and ODL becomes the readily available option for them to upgrade their qualifications. 

Typical distance learners are regular students as we all know them, but also parents, physically 

challenged people, and working/business people who are looking for ways to enhance their skills next 

to their busy schedule. 

The proposed programme, M. Sc. in DCNM will be helpful to meet the high demand of the students 

for studying the applied aspects of nutrition and dietetics. The specific objectives of this programme 

are 

 To produce postgraduates in the field of Dietetics and Nutrition recognized for their practical 

and public health skills. 
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 To acquaint postgraduates with advanced clinical nutrition, understand the basis of nutritional 

status assessment, biochemical basis of nutrition, nutrition related disorders, and the role of 
nutrition in therapeutic diets. 

 The course also aims at teaching skills of menu planning for quality and quantity preparation 

and management of resources. 

 The students also learn about new and expanding areas of research in the field of dietetics and 
nutrition and acquire necessary research oriented skills. 

 
(b) Relevance of the programme with HEI Mission 

Mission of the Vidyasagar University is defined in its logo “Education, Knowledge and Progress” with 

special emphasis on a curriculum relevant to the ethnic, sociological and geographical needs on the 

catchment region, yet not ignoring the demands of mainstream education. 

The main missions of the university are- 

i. To improve the economic condition of the region and offer courses which should have the potential to 

garner employment. 

 
ii. To build human resource with strong character and competence, having the strength to face the 

challenges of the changing realities both in global and local levels and to adapt to the fast evolving 

technologies. 

 
iii. To promote an all-round development of its students with a proper blending of knowledge and 

wisdom acquiring adequate skill in his own subject or trade or vocation through teaching learning 

process and human qualities like compassion, a sense of social responsibility and commitment and 

ethical sense (honesty), tolerance and empathy through various social, cultural, sports and ethical value 

addition programs. 

iv. To strive for the creation and dissemination of knowledge through continuous research and learning 

process. 

v. To strive for academic excellence 

vii. To strengthen student support system 

The missions of the proposed programme are in conformity with the missions of the institute. It aims to 

enable learners to learn and retain a broad base of knowledge in the various domains of the subject. The 

distance mode education has been started in the university with a mission to revitalize educational 

leadership, to set the standard for the production and dissemination of knowledge as well as to become an 

effective instrument of change in the society. Keeping priority with the view of “Education For All”, PG 

courses in Arts, Science and Commerce to be offered or being offered through ODL mode is very much 

relevant to the HEI’s mission and goals as it aims to provide quality education to those aspiring 

candidates who are deprived of higher education due to the limited number of intake in the traditional 

mode of higher education in the Universities. Moreover, to keep the quality intact the curriculum and 

syllabus has been designed at par with the conventional mode keeping in mind the specific needs and 

acceptability of the learners in the distance mode and in keeping with the aims and objectives of the 

University. The proposal of the present subject will fulfill the above objectives of the university as well 

as distance mode education. 
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(c) Nature and target group of learners: 

For the Programme M. Sc. in DCNM the following groups of learners have been targeted: 

1. Those are distracted from the admission in the regular mode due to limited intake capacity of Vidyasagar 

University and other Higher Education Institutions (HEIs). In Vidyasagar university only 20% of the 
students graduated with B. Sc. with nutrition get chance in the PG course in Nutrition and dietetics under 

regular mode. Remaining 80% graduated will be targeted. 

2. Those employed in various organizations who desire to track higher education as a passion or as a means 

for movement up the promotional ladder. 
3. Drop outs primarily due to social, financial and economic compulsions as well as population related 

factors. 

4. Rural population those living in remote areas where higher education institutes are not easily accessible. 
5. Job seekers of particular field or subjects. 

6. People of any age can participate in higher education programmes as there is no age bar in ODL mode 

education. 

7. The persons related to the medical and health services who are interested in Dietetics and Nutrition will 
be another target group. 

 

(d) Appropriateness of the programme to be conducted in the ODL mode for acquiring specific skills 

and competence 

Vidyasagar University emphasized in innovative approach towards curriculum designing, while 

conforming to the basic or core requirements to create a common knowledge base for the state and the 

nation. Post graduate Programme in Arts, Commerce and Science to be offered through ODL mode 

will have certain learning outcomes. This programme will help the learners to spread higher education 

in all sectors of community. 

• Capacity building among the students particularly from the rural population. 

• To apply skills and knowledge in an internship experience. 

• To develop skills on hand practical related to science subject and also hands on training in field 

exposure. 

 
The distance learning under Vidyasagar University offer programme in an expanded mode both in volume and 

the type of programmes. As technology has been getting more affordable and widely available, the interest of 
both learners and institutions in this special kind of education may be increased enormously. 

 
Nutrition and Dietetics is closely related to personal as well as community health. The learners can be 

trained in this field through this programme. The students passing graduation with this subject can serve in the 

medical field for improvement of public health and hygiene. There is professional demand in these subjects. 

They can be employed in Govt. and private health service sector. Further they may be self employed for 

assisting the patients for diet planning and therapy. 

 
(e) Instructional Design: 

 

The first step of instructional design in distance mode is curriculum design. A growing number of students 

globally are enrolling in distance education programs and it is becoming important now, more than ever 

before, to design curriculum that reflects educational principles, represents elements of engagement and 

pedagogy and meets institutional and industry requirements. In doing so, it is vital to design contemporary 

curriculum that ensures these outcomes are attained. Finally, a triad has been proposed comprising of 

pedagogy, technology and an engaged community of learners as a basis for ensuring curriculum meets 

contemporary practices. For All these subjects the objective of this Open and Distance Learning (ODL) 

system of education is to develop capacity within and across the region to organize distance learning 

effectively in order to address the educational challenges and opportunities, particularly in higher 

education. 
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i) Curriculum Design: The curriculum is designed by a committee comprising experts from the parent 

department of the Vidyasagar University along with external expert keeping in view the needs of the 

diverse groups of learners. Efforts have been made to adopt the syllabus at par with the regular 

courses in the university as far as practicable. The syllabus is prepared by the Subject Committee is 

placed in the Advisory Committee of Directorate of Distance Education for approval. Then the 

syllabus is circulated among the students and teachers and it is also uploaded in the website of the 

university. 

ii) Detailed Syllabus: 
 

Subject: DCNM 

Syllabus at a glance 

 
Semester I:        Semester II :          Semester III : Semester IV: Total 

Theory Practical Theory Practical Theory Practical Theory Practical Theory Practical 

150 150 200 100 150 150 200 100 700 500 

 

 

M. Sc. Semester I 

Type  Paper Topic Full Marks Credit  

 

 

 

 

Theory 

 

 

 

 

 

 

 

Practical  

ND 01 

 
Advanced Human Physiology –I 25 2.5 

Advanced Human Physiology –II 25 2.5 

ND 02 Food  science and Nutrition 25 2.5 

Vitamins and Minerals in Nutrition 25 2.5 

ND 03 Nutritional Biochemistry- I 25 2.5 

Nutritional Biochemistry- II 25 2.5 

ND 04 Experiments on Physiology-I 25 2.5 

Experiments on Physiology-II 25 2.5 

ND 05 Biochemical analysis  in Nutrition –I 25 2.5 

Biochemical analysis  in Nutrition –II 25 2.5 

ND 06 

 
Biochemical analysis  in Nutrition –III 25 2.5 

Nutritional Anthropometrics 25 2.5 

M. Sc. Semester II 

 

Theory 

 

ND 07 

 
Advanced Human Physiology –III 25 2.5 

Molecular Biology in Nutrition 25 2.5 

ND 08 

 

Food Microbiology and Toxicology 25 2.5 

Food Biotechnology 25 2.5 

ND 09 
 

Food Hygiene and Sanitation 25 2.5 

Assessment of Nutritional Status 25 2.5 

ND 10 Nutrition through Lifecycle- I 25 2.5 

Nutrition through Life cycle- II 25 2.5 

Practical ND 11 Experiments on Food Microbiology 25 2.5 

Growth Chart  and Clinical Assessment of 

Malnutrition   

25 2.5 

ND 12 Review work – report 25 2.5 

Review work – Viva-Voce 25 2.5 
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M. Sc. SEMESTER-III 

Theory / 

Practical 

Paper Unit Topic Full Marks Credit 

 

 

 

 

Theory 

 

 

 

ND 13 25 Research Methodology and Statistics In 

Nutrition 

25 2.5 

26 Bioinformatics and Computer 

application in nutrition 

25 2.5 

ND 14 27 Food and Nutrition Services in Hospital 

and Other Organizations  

25 2.5 

28 Drug nutrient interactions and 

nutrigenomics  

25 2.5 

ND 15 29 Diet Therapy I  25 2.5 

30 Diet Therapy II  25 2.5 

 

 

Practical 

ND 16 

 

31 Advanced Food Analysis-I 

 

25 2.5 

32 Advanced Food Analysis-II 

 

25 2.5 

ND 17 

 

33 Preparation of Diet chart-I  25 2.5 

34 Preparation of Diet chart-II 25 2.5 

ND 18 

 

35 Energy Requirement in Different 

Physical Activities Level  

25 2.5 

36 Nutritional Survey  

 

25 2.5 

  

SEMESTER-IV 

Theory / 

Practical 

Paper Unit Topic Full Marks Credit 

 

 

 

 

Theory 

 

 

 

ND 19 37 Advanced Diet therapy  

 

25 2.5 

38 Nutrition  in Sports and Fitness 25 2.5 

ND 20 39 Community Nutrition  

 

25 2.5 

40 Special Aspects of Community 

Nutrition  

25 2.5 

ND 21 41 Nutrition in Emergencies  

 

25 2.5 

42 Nutritional Counseling  
 

25 2.5 

ND 22 43 Neutracuticals  25 2.5 

44  Food Additives    25 2.5 

 

 

Practical 

ND 23 

 

45 Statistical Analysis in Nutrition 25 2.5 

46 Computer Analysis in Nutrition 25 2.5 

ND 24 

 

47 Project  Work – Report Submission 

 

25 2.5 

48 Project  Work – Viva-Voce 25 2.5 

Note: The details of the text of syllabus is given in the hard copy of the application 

 
iii) Duration of the Program: 4 (Four) Semesters i.e. 2 (Two) years  

However, the learners are given time to complete the course within 5 (five) years from the date of 

admission. 
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iv) Instructional Delivery Mechanism: The programme shall be delivered in 4 semester system (two 

years). The learners shall be provided with the printed SLM which covers almost all the contents in 

the syllabus. Apart from this the students will be provided with the SLM in electronic media 

depending on the choice of the learner. The PCP programmes are announced well ahead from the date 

of commencement. The examination programmes are also announced well before its commencement. 

The announcement for PCP is published in university website and announcement of examination is 

published in university website and leading newspaper of the state. We have a well structured data 

base of the contacts of the learners and a system of delivering information to students using ICT. The 

students are also informed about those programmes by SMS. Counselling is also held in various 

affiliated study centers. The progress of the learners shall be evaluated by semester examination. 

Examination rules are adopted as per the rules and regulation regular system of the university. 

v) Faculty: Faculties are engaged in this programme mainly the departmental teachers from both regular 

and distance mode of Vidyasagar University. In addition counsellors from experience teachers of 

colleges, other universities and research institutes are also employed.UGC norms are followed for 

selecting the counsellors. 

vi) Media: SLM will be provided in both Print Media, and e-media. The learners will be given choice to 

avail print media or e-media or both. 

vii) Student Support Service: Existing facilities of central library, photo copying facilities, free internet 

and WIFI facility will be available to the students. The students are provided with facilities for 

canteen, food corners of the university during holding PCP even in holidays. Further, in order to 

successfully execute the programme, a wide range of support services are provided to the ODL 

learners. 

Network of Study Centers: To assist its learners of Directorate of Distance Education of Vidyasagar 

University has established 36 study centers so that learner can choose a study center nearest to the residence. 

 

(f) Procedure for admissions, Curriculum Transaction and evaluation: 

Vidyasagar University has taken a concrete admission policy for all courses offered in distance mode. This 

policy includes notification, minimum eligibility criteria and fee structure. In every academic session the 

notifications are published in news papers (National Level and local level) and also in the university website. 

For different subjects the minimum eligibility criteria for admission is different. There is a fixed fee structure 

for each subject. The learners are instructed to deposit the fee by cheque or draft. The system of on line 

admission is also in the pipe line. 

 
 

Semester -wise Fees Structure 

 

Subject Semester - I Semester - II Semester - III Semester - IV 

M.Sc. in DCNM Rs. 10,700.00/- 

 

 

Rs. 10,650.00/- 

 

 

Rs. 10,850.00/- 

 

 

Rs. 10,800.00/- 
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Curriculum Transaction incorporates effective planning for providing learning experiences for its learners, 

organization of planning, administration/implementation of the organized planning and evaluation of the 

implementations by the implementer and the experts in the relevant field. Curriculum Transaction or 

Curriculum management is the process of planning and organizing the curriculum in a particular subject area 

for different levels of education and continuously monitors it while being implemented. The main 

responsibility of the curriculum transaction lies on the teachers and trainers who may use different types of 

pedagogies to create a nice academic environment in the institution and students can be benefited in gaining 

knowledge and developing skills. Curriculum transaction is always done through Personal Contact 

Programmes (PCP). The PCP should aim to address not only the problems faced by the individual learners but 

also compensate the pedagogic limitations of the SLM. So it will not just bring together learners to solve their 

problems but will be an intervention for organizing activities to be carried out in teams, using multiple sources 

of information available in the university. The activities presently supposed to be carried out at the PCP such 

as clarification of doubts; laboratory work and so on will be a part of the curriculum transaction process 

planned for the PCP. Efforts are being done to provide e-learning facility. 

 

Evaluation: The evaluation of learners will be made by two modes – internal assessment/assignments and 

end-semester examination. For the evaluation of scripts there is a system of spot evaluation for expediting the 

publication of result, i.e., the examiners will come to Directorate of Distance Education and will examine the 

answer scripts and submit the marks on the spot. In some cases answer scripts are sent to the examiners and 

evaluated scripts are collected by messengers within a stipulated time. There is a system of re-examination of 

scripts after publication of results. The use of ICT for the preparation of Mark sheet and certificate and its 

delivery to the learners will be employed. 

 

 
(g) Requirement of Laboratory Support and Library resource: 

Laboratory support is essential to the learner of distance education system in case of laboratory based subjects. 

Directorate of Distance Education, Vidyasagar University have established dedicated laboratory in the 

directorate of Distance Education for the laboratory based subjects like, physics, chemistry, mathematics, 

environmental science, geography, Zoology and Nutrition and Dietetics to give exposure of practical 

knowledge to the learners. Our laboratories are well equipped with sophisticated instruments: 

 DCNM Laboratory: Anthropometric Set, callipers (spreading and sliding), Skinfold Calliper, 

spectrophotometer, water bath, incubator, hot air oven, hemoglobinometer etc. 

. 

Practical classes of a particular subject are arranged group wise so that all the learners get sufficient attention 

and proper training from counsellors and laboratory instructors. Like theory classes, practical PCP schedule is 

announced by SMS, newspaper and university website at least before 15 days. 

Apart from the dedicated laboratory of DDE, the students are also trained in regular departments of the 

university. 

Library facility: The students are provided with library facility in the central library of the University. 

They are used to get reading room as well as lending facilities. There are large numbers of printed books and 

journals for Nutrition and Dietetics are available in the central library. Moreover it is equipped with a numbers 

of e-book and e-journals. The learners may also avail such facilities 

(g) Cost Estimate of the Programme and the Provisions: 

The followings are the cost estimate for the programme M. Sc in Dietetics and Community Nutrition 

Management: 
 

Subject Development Delivery Maintenance Total 

amount 
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Dietetics and Community 

Nutrition Management 
(D.C.N.M) 

11 Lakhs 9 Lakhs 15 Lakhs 35 Lakhs 

 

Provisions: As the proposed programme was offered for more than 11 years in recent past the infrastructure is 

already in existence. The other expenses will be met from the fees collected from the students. 
 

(i) Quality Assurance Mechanism and Expected Programme outcome: 

Quality assurance (QA) for distance higher education is one of the main concerns among institutions and 

stakeholders today. Quality has always been an issue in distance education (DE) and distance learning (DL). 

Quality assurance in distance and higher education has gained serious attention by institutions, stakeholders, 

and scholars. In response to QA line of inquiry, institutions have begun to re-define and re-orient their 

institutional missions and strategic visions to incorporate and address quality issues. QA has now reached an 

important turning point and is influencing DE institution's management strategies and cultures. Learners are 

demanding better quality educational services and provisions. To fulfill these demands, our Directorate of 

Distance Education must pay close attention to quality in terms of study material, quality of PCP counsellor, 

delivery systems and administrative facility to the learner. 

The following major steps would be taken for quality assurance:- 

i) Establishment of Center for Internal Quality Assurance 

ii) Revision of curriculum in 3 -5 years interval 

iii) Quality improvement of SLM 

iv) Emphasize for online learning system 

v) More emphasis of practical training of the learners in science subjects by improving the quality of 

laboratories with sophisticated instruments. 

vi) More use of ICT for the management of DL of the university 

The expected outcome of the programme is to develop the knowledge and skill of learners of the specific 

field. The learner may go for further higher education programmes, e.g., M. Phil, Ph. D, M. Tech and 

other professional programmes. After completion of the programme by distance mode the learner may 

prepare themselves for different job oriented entrance examinations, e.g. NET, GATE, College service 

entrance (CSC), School Service Entrance (SSC) etc., Thus they may be employed in Govt. and non-govt. 

sectors. Apart from this, their training may enable them for self-employment. 

The followings are specific scopes of the learners after getting M. Sc. in DCNM: 

 Clinical Dietetics /Nutrition: Hospitals or Clinics (healthcare, clinical management, 

counseling, etc.) 

 Community Nutrition / Public Health / Community outreach 
 Nutrition & Diet Consultancy in Health Resorts, Fitness Centers (e.g. VLCC), Gymnasiums 

 Industry (e.g. corporate health and wellness) 
 Academia and research: Teaching Dietetics / Nutrition or Nutrition Research 

 Private Practice / Self Employed/Freelance Consultancy Services 
 Medical Nutritional Companies (e.g. nutrition and dietetics advisor, nutritional 

representative) 

 Sports and Exercise Nutrition (e.g. elite and recreational sports teams, fitness industry). 
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Programme:M. Sc. in Environmental Science 
 

(a) Programme Mission and objective: 

 

Environmental Science is just not a subject it provides a connection between human and environment, it 

connects us with our nature and at the same time tells us how human activities are damaging the nature. 

For the last few decades, several environmental problems-pollution, global warming, ozone layer 

depletion, acid rain, deforestation, and desertification have emerged as severe crisis for the survival of 

mankind. These problems are perceived as the major threats to the life-supporting environment of the 

earth, thus making our survival on the planet increasingly unsafe. In order to tackle these challenges, 

holistic knowledge about working of environment and thorough understanding of the dynamics of these 

problems becomes imperative. Since no other academic discipline covers the above knowledge 

requirements completely, environmental science evolved as an academic discipline to fill in this gap. Our 

life-supporting environment and its associated problems are highly complex and require interdisciplinary 

efforts to understand them. Environmental Science, therefore, integrates various academic disciplines to 

fulfil these objectives. Environmental Science is amultidisciplinary subject that integrates various 

academic disciplines (Zoology, Botany, Physiology, Microbiology, Chemistry, Geography, Physics, 

Economics, etc) to study the structure and function of our life-supporting environment and to understand 

causes, effects, and solutions of different environmental problems.  

M. Sc in Environmental Sciences is an advanced course of study that can lead to employment in the 

public or private sectors. Students in this program can specialize in many different areas such as 

Environmental biology, Atmospheric science, Oceanography, Environmental engineering, Conservation 

ecology, Environmental chemistry, Geology and Geography. Generally speaking, the graduate will work 

in areas related to locating and protecting the earth’s resources and environment. This can include 

predicting hazards and advising on issues related to regulatory compliance etc. Students can narrow their 

focus to areas of particular interest during the course of study. 

The proposed programme, M. Sc in Environmental Sciences,has the mission and objectives in relation to 

the teaching and learning in open and distance mode.In order to afford Quality Education for every one 

through distance learning mode need based academic programmes for livelihood and lifelong learning at 

post graduate level has been adopted.In order to set highest benchmark for quality and standards of Indian 

open distance learning strategy introduction of this programme has enormously been spread. 

 

The post graduate Programme in Environmental Science offered through ODL mode will have certain 

learning outcomes. This programme will help the learners- 

 

➢ To spread higher education in Environment especially among the rural people who are socio 

economically backward.  

➢ To rid underprivileged society of social evils through proper education 

➢ Capacity building among the students especially in rural population. 

➢ To reach the unreached and provide education at the doorstep of the learners and according to their 

convenience. 

 

Concept of open learning and distance education system focuses on open access education and training to 

make the learners free from the constraints of time and place, and offering flexible learning opportunities to 

individuals and groups of learners. Open and distance learning (ODL)is one of the most rapidly growing 

fields of education now a days and it has substantial impact on all education delivery systems.The new ODL 

system growing fast because of the development of internet-based information technologies. The concept of 

ODL education came from idea where the learners and the teachers cannot be in a class room and they 

should be separated by some geographical distance or maybe they cannot come close to each other to make 

the entire education system flexible. 

Open and Distance Learning system has tremendous potential of inclusive growth of education because of its 

distinctive nature of being a user friendly system. ODL system is not only cost effective but it can also 
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contribute in the sustainable development through learning processes that transcend distance, gender, 

regional, cultural and socio-economic barriers. 

 

Higher education playing the role of leadership in the society education act as catalyst of social change and 

spread of education in a society is the foundation of success in countries that are latecomers for development. 

Distance education is playing an important role in providing higher education to those who are unable to be 

the part of conventional system. The main objective of ODL is to reach the unreached and provide education 

at the doorstep of the learners and according to their convenience.Formal system was unable to meet the 

demand of higher education and alternatively distance education was adopted as an alternative mode at the 

University stage. Most ODL learners have professional responsibilities (jobs), social responsibilities 

(families), are interested in part time studies, lack of access to on-campus based studies or are away from 

formal education and ODL becomes the readily available option for them to upgrade their qualifications.  

Typical distance learners are regular students as we all know them, but also parents, physically challenged 

people, and working/business people who are looking for ways to enhance their skills next to their busy 

schedule. 

MSc in Environmental Sciences can lead an understanding of our environment, which creates awareness in 

the society regarding the degradation of our environment which is very essential in the present day 

scenario.Graduating with an MSc in Environmental Sciences also creates many career opportunities in this 

fast-growing field. Based on the student’s interests, specializations and undergraduate work, he or she might 

choose to work as an environmental engineer, as a conservationist or perhaps in waste management. Besides 

working for private industry, the graduate will have the requisite skills to work in government or in 

education. 

 

(b) Relevance of the programme with HEI Mission  

 

Mission of the Vidyasagar University is defined in its logo “Education, Knowledge and Progress” with 

special emphasis on a curriculum relevant to the ethnic, sociological and geographical needs on the 

catchment region, yet not ignoring the demands of mainstream education.  

The main missions of the university are- 

 

i. To improve the economic condition of the region and offer courses which should have the potential to 

garner employment. 

 

ii. To build human resource with strong character and competence, having the strength to face the challenges 

of the changing realities both in global and local levels and to adapt to the fast evolving technologies. 

 

iii. To promote an all-round development of its students with a proper blending of knowledge and wisdom 

acquiring adequate skill in his own subject or trade or vocation through teaching learning process and human 

qualities like compassion, a sense of social responsibility and commitment and ethical sense (honesty), 

tolerance and empathy through various social, cultural, sports and ethical value addition programs.  

 

iv. To strive for the creation and dissemination of knowledge through continuous research and learning 

process. 

 

v. To strive for academic excellence 

 

vii. To strengthen student support system 

 

The missions of the proposed programme are in conformity with the missions of the institute. It aims to 

enable learners to learn and retain a broad base of knowledge in the various domains of the subject. The 

distance mode education has been started in the university with a mission to revitalize educational leadership, 

to set the standard for the production and dissemination of knowledge as well as to become an effective 

instrument of change in the society. Keeping priority with the view of “Education For All”, PG courses in 

Arts, Science and Commerce to be offered or being offered through ODL mode is very much relevant to the 
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HEI’s mission and goals as it aims to provide quality education to those aspiring candidates who are deprived 

of higher education due to the limited number of intake in the traditional mode of higher education in the 

Universities. Moreover, to keep the quality intact the curriculum and syllabus has been designed at par with 

the conventional mode keeping in mind the specific needs and acceptability of the learners in the distance 

mode and in keeping with the aims and objectives of the University. The proposal of the M.Sc. in 

Environmental Science will fulfil the above objectives of the university as well as distance mode education. 

 

(c) Nature and target group of learners: 

 

For the present subject the following groups of learners have been targeted: 

(1) Those are distracted from the admission in the regular mode due to limited intake capacity of HEIs 

(2) Those employed in various organizations who desire to track higher education as a passion or as a 

means for movement up the promotional ladder. 

(3) Drop outs primarily due to social, financial and economic compulsions as well as population related 

factors.  

 (4) Rural population those living in remote areas where higher education institutes are not easily 

accessible. 

(5) Job seekers of particular field of Environmental Science. 

(6) People of any age can participate in higher education programmes as there is no age bar in ODL mode 

education. 

(7) As Environmental Science is a multidisciplinary subject, graduates of different science subjects will be 

targeted.  

 

(d) Appropriateness of the programme to be conducted in the ODL mode for acquiring specific skill 

and competence 

 

Vidyasagar University emphasized in innovative approach towards curriculum designing, while 

conforming to the basic or core requirements to create a common knowledge base for the state and the 

nation. Post graduate Programme in Arts, Commerce and Science to be offered through ODL mode will 

have certain learning outcomes. This programme will help the learners to spread higher education in all 

sectors of community. 

• Capacity building among the students particularly from the rural population. 

• To apply skills and knowledge in an internship experience. 

• To develop skills on hand practical related to science subject and also hands on training in field 

exposure  

 

The distance learning under Vidyasagar University offer programme in an expanded mode both in 

volume and the type of programmes. As technology has been getting more affordable and widely available, 

the interest of both learners and institutions in this special kind of education may be increased enormously. 

 

Environmental science is an interdisciplinary field that integrates physical, biological and information 

sciences including ecology, biology, physics, chemistry, zoology, mineralogy,oceanology, limnology, soil 

science, geology, atmospheric science, and geographyto the study of the environment and for the solution 

of environmental problems.  It provides integrated and interdisciplinary approach to the study of 

environmental problems. Environmental Science is basically the study of conservation of energy, 

biodiversity, climate change, ground water and soil contamination and also the many technologies 

developed for treating air pollution, water pollution, sound pollution, industrial pollution, vehicular 

pollution and plastic menace. Environmental Science has emerged as a prospective career since people all 

over the globe have become more aware about keeping the environment clean and protected. The issue 

involving the protection and conservation of our environment spans to a great extent. A Master in 

Environmental Sciences through distance mode helps to quantify the impact and understanding the 

environment. There is the need for a specialized discipline like the environmental science in distance 

education to understand impacts of development on environment; to discover sustainable ways of living 
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and to utilize natural resources efficiently and to learn and create awareness about environmental problems 

at local, national and international levels.  

 

(e) Instructional Design: 

 

The first step of instructional design in distance mode is curriculum design. A growing number of students 

globally are enrolling in distance education programs and it is becoming important now, more than ever 

before, to design curriculum that reflects educational principles, represents elements of engagement and 

pedagogy and meets institutional and industry requirements. In doing so, it is vital to design contemporary 

curriculum that ensures these outcomes are attained.  In order to effectively design curriculum, the role of 

the educator as a conductor, technician and choreographer. Finally, a triad has been proposed comprising 

of pedagogy, technology and an engaged community of learners as a basis for ensuring curriculum meets 

contemporary practices. For all these subjects the objective of this Open & Distance Learning (ODL) 

system of education is to develop capacity within and across the region to organize distance learning 

effectively in order to address the educational challenges and opportunities, particularly in higher 

education. 

 

i) Curriculum Design: The curriculum is designed by a committee comprising experts from the 

parent department of the Vidyasagar University along with external expertkeeping in view the 

needs of the diverse groups of learners. Efforts have been made to adopt the syllabus at par with 

the regular courses in the university as far as practicable.  The syllabus is prepared by the Subject 

Committee is placed in the Advisory Committee of Directorate of Distance Education for approval. 

Then the syllabus is uploaded in the website of the university. 

 

ii) Detailed Syllabus: 

Programme:  M. Sc. in Environmental Science 

 

Syllabus at a glance 

Semester – I (300 M) 

24 Credits 

Semester-II (300 M) 

24 Credits 

Total : 1200 marks 

96 credits 

Theory Practical Theory Practical Theory Practical 

200 100 200 100 800 400 

Semester –III(300 M) 

24 Credits 

Semester –IV (300 M) 

24 Credits 

Theory Practical Theory Dissertation 

200 100 200 100 

 

M.Sc. Semester-I 

TYPE PAPER TOPIC FULL 

MARKS 

Credit 

Theory I Fundamentals of Environmental 

Science 

50 4 

Theory II Human Ecology 50 4 

Theory III Environmental Biology 50 4 

Theory IV Biodiversity; Conservation Biology, 

Environmental Biotechnology 

50 4 

Practical V Methods and Techniques For Water 

Quality Analysis 

50 4 

Practical VI Methods and Techniques for Soil, 

Air & Noise  Quality Analysis 

50 4 

Total 300 24 
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M.Sc. Semester-II 

 

TYPE PAPER TOPIC FULL 

MARKS 

Credit 

Theory VII Environmental Issues & Problems 50 4 

Theory VIII Environmental Management 50 4 

Theory IX Environmental Chemistry 50 4 

Theory X Environmental Geosciences 50 4 

Practical XI Methods & Techniques of 

Environmental Geoscience 

50 4 

Practical XII Field Work 50 4 

Total 300 24 

 

M.Sc. Semester-III 

 

TYPE PAPER TOPIC FULL 

MARKS 

Credit 

Theory XIII Energy Resource Management-

Conventional Energy 
50 

4 

Theory XIV Energy Resource Management-Non 

Conventional energy 
50 

4 

Theory XV Environmental Pollution  50 4 

Theory XVI Environmental Toxicology and 

Statistical Applications in 

Environmental Science 

50 

4 

Practical XVII Environmental Biology 50 4 

Practical XVIII Field work 50 4 

Total 300 24 

 

M.Sc. Semester-IV 

 

TYPE PAPER TOPIC FULL 

MARKS 

Credit 

Theory XIX Environmental Laws and Policies 50 4 

Theory XX Environmental Impact Assessment 

(EIA) 

50 4 

Theory XXI Environmental Planning, 

Environmental Audit and 

Environmental Management system 

50 4 

Theory XXII Biomonitoring, Industrial Ecology 

and Disaster Management 

50 4 

Practical 
XXIII Dissertation of project-Report 

preparation 

50 4 

Practical 
XIV Dissertation of project-Presentation 

and Viva 

50 4 

Total 300 24 

 

iii) Duration of the Program:  4 (Four) Semesters, 2 (two) years.  

However, the learners are given time to complete the course within 5 (five) years from the date of 

admission.  

iv) Instructional Delivery Mechanism: The programme shall be delivered in two years. The learners 

shall be provided with the printed SLM which covers almost all the contents in the syllabus. Apart 
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from this the students will be provided with the SLM in electronic media depending on the choice of 

the learner. The PCP programmes are announced well ahead from the date of commencement. The 

examination programmes are also announced well before its commencement. The announcement for 

PCP or Examination is published in university website and leading newspaper of the state. We have a 

well-structured data base of the contacts of the learners and a system of delivering information to 

students using ICT. The students are also informed about those programmes by SMS.  Counselling is 

also held in various affiliated study centres. The progress of the learners shall be evaluated by 

semester based examination. Examination rules are adopted as per the rules and regulation regular 

system of the university. 

 v) Faculty:  Faculties of Vidyasagar University engaged in regular mode teaching, in addition 

counsellors from experienced Professors and Scientist of other universities and research 

institutes.UGC norms are followed for selecting the counsellors.  

vi) Media: SLM will be provided in both Print Media, and e-media. The learners will be given choice to 

avail print media or e-media or both.  

vii) Student Support Service: Existing facilities of central library, photo copying facilities, free internet 

and WIFI facility will be available to the students.The students are provided with facilities for 

canteen, food corners of the university during holding PCP even in holidays. Further, in order to 

successfully execute the programme, a wide range of support services are provided to the ODL 

learners. 

Network of Study Centres: To assist its learners of Directorate of Distance Education of Vidyasagar 

University has established 36 study centres so that learner can choose a study center nearest to the 

residence. 

 

(f) Procedure for admissions, Curriculum Transaction and evaluation: 

 

Vidyasagar University has taken a concrete admission policy for all courses offered in distance mode. 

This policy includes notification, minimum eligibility criteria and fee structure. In every academic 

session the notifications are published in newspapers (National Level and local level) and also in the 

university website. For different subjects the minimum eligibility criteria for admission is different. 

There is a fixed fee structure for each subject.The learners are instructed to deposit the fee by cheque or 

draft. The learners are instructed to deposit the fee by cheque or draft.The system of on line admission is 

also in the pipe line. 

 

Fee Structure: 

 

Programme Semester- I Semester- II 

 

Semester- III 

 

Semester- IV 

 

M.Sc. in  

Environmental Science 

10,700.00 10,650.00 10,850.00 10,800.00 

 

Curriculum Transaction incorporates effective planning for providing learning experiences for its 

learners, organization of planning, administration/implementation of the organized planning and 

evaluation of the implementations by the implementer and the experts in the relevant field. Curriculum 

Transaction or Curriculum management is the process of planning and organizing the curriculum in a 

particular subject area for different levels of education and continuously monitor it while being 

implemented. The main responsibility of the curriculum transaction lies on the teachers and trainers who 

may use different types of pedagogies to create a nice academic environment in the institution and 

students can be benefited in gaining knowledge and developing skills. Curriculum transaction is always 

done through Personal Contact Programmes (PCP). The PCP should aim to address not only the 

problems faced by the individual learners but also compensate the pedagogic limitations of the SLM. So 

it will not just bring together learners to solve their problems but will be an intervention for organizing 

activities to be carried out in teams, using multiple sources of information available in the university. 

The activities presently supposed to be carried out at the PCP such as clarification of doubts; laboratory 
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work and so on will be a part of the curriculum transaction process planned for the PCP. Efforts are 

being done to provide e-learning facility. 

 

Evaluation: The evaluation of learners will be made by two modes – internal assessment/assignments 

and Semester based examination. For the evaluation of scripts there is a system of spot evaluation for 

expediting the publication of result, i.e., the examiners will come to Directorate of Distance Education 

and will examine the answer scripts and submit the marks on the spot. In some cases answer scripts are 

sent to the examiners and evaluated scripts are collected by messengers within a stipulated time. There 

is a system of re-examination of scripts after publication of results. The computerized system of 

database formation and preparation mark sheet and certificate will be employed for correct and speedy 

delivery of results to the learners.  

 

(g) Requirement of Laboratory Support and Library resource: 

 

Laboratory support is essential to the learner of distance education system in case of laboratory based 

subjects. Directorate of Distance Education, Vidyasagar University have established dedicated 

laboratory in the directorate of Distance Education for the laboratory based subjectsincluding  

Environmental Science, to give exposure of practical knowledge to the learners. Our laboratories are 

well equipped with sophisticated instruments: 

Environmental Science Laboratory has all essential analytical instruments like Spectrophtometer, pH 

meter, Conductivity meter, Soil moisture meter, High volume air sampler, Hot air oven, Incubator, 

Cold Centrifuge, Light microscope, Lux meter, Sound meter, Soil thermometer, Digital balance,  etc. 

along with plenty of chemicals and  glass wares. 

 Practical classes of a particular subject are arranged group wise so that all the learners get sufficient 

attention and proper training from counsellors and laboratory instructors. Like theory classes, practical 

PCP schedule is announced by SMS and university website at least before 15 days. Apart from the 

dedicated laboratory of DDE, the students are also trained in regular departments of the university. 

        The students are provided with library facility in the central library of the University. They are 

used to get reading room as well as lending facilities. In addition to the adequate amount of printed 

books and journals the central library isalso equipped with a numbers of e-book and e-journals. The 

learners may also avail such facilities. 

 

 

(h) Cost Estimate of the Programme and the Provisions: 

       The estimated cost of M. Sc in Environmental Science is given in the following table: 

 

Programme  Development Delivery Maintenance Total Amount 

M. Sc. in Environmental 

Science 

11 Lakhs 9 Lakhs 15 Lakhs 35 Lakhs 

 

Provisions: As it is a continued programme the infrastructure is already in existence. The other expenses 

will be fulfilled from the fees collected from the students.   

 

(i) Quality Assurance Mechanism and Expected Programme outcome: 

Quality assurance (QA) for distance higher education is one of the main concerns among institutions and 

stakeholders today. Quality has always been an issue in distance education (DE) and distance learning 

(DL). Quality assurancein distance and higher education has gained serious attention by institutions, 

stakeholders, and scholars. In response to QA line of inquiry, institutions have begun to re-define and re-

orient their institutional missions and strategic visions to incorporate and address quality issues. QA has 

now reached an important turning point and is influencing DE institution's management strategies and 

cultures. Learners are demanding better quality educational services and provisions. To fulfil these 
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demands, our Directorate of Distance Education must pay close attention to quality in terms of study 

material, quality of PCP counsellor, delivery systems and administrative facility to the learner.  

The following major steps are taken for quality assurance:- 

i) Establishment of Center for Internal Quality Assurance (CIQA) 

ii) Revision of curriculum in 3  to 5 years interval 

iii) Quality improvement of SLM 

iv) Emphasize for online learning system 

v) More emphasis of practical training of the learners in science subjects by improving the quality of 

laboratories with sophisticated instruments. 

vi) More use of ICT for the management of DL of the university 

 

The expected outcome of the programme is to develop the knowledge and skill of learners of the specific 

field. The learner may go for further higher education programmes, e.g., M. Phil, Ph. D,M. Tech and other 

professional programmes. After completion of the programme by distance mode the learner may prepare 

themselves for different job oriented entrance examinations, e.g. NET, GATE, College Service Entrance 

(CSC), School Service Entrance (SSC) etc., Thus they may be employed in Govt. and non-govt. sectors. 

Apart from this, their training may enable them for self employment. Environmental Science as a career 

offers immense job opportunities. The word ‘Environmental Science’ incorporates within it several 

activities for the protection of the environment. This in turn creates immense job opportunities for the 

Environmental scientists, Professors, environmental biologists, environmental modellers, environmental 

engineers and environmental journalists. A Master or Doctor degree holder in Environmental Science can 

get a good position/ job according to their knowledge and experience in various National and International 

organizations like Pollution Control Boards; Urban Planning; Water Resources and Agriculture; Public 

Institutions and Private Industries and Firms; Colleges and Universities; Ministry of Environment and 

Forests; Forest and Wildlife Management; Embassies and other Inter-national organization related to 

environment; Industries like distilleries, fertilizer plants, mines, refineries, textile mills etc. 
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Programme: M.A. / M. Sc. in Geography 

             ( ODL Monde with Semester system ) 
 

(a) Programme Mission and objective: 

Geography by its nature is an integrative and synthesizing science. It is a spatial science that deals 

with both the physical and human environment. Geography provides  rational and  description and 
interpretation of different characteristics of the earth surface in relation to society-its  need , desire  

,location and sustainability. Now Geography is much concerned with quantitative techniques and 
mapping with  the use remote sensing and GIS in applied field. 

More over, teaching and learning of Geography through non conventional and non traditional 
modes have witnessed also impressive changes for better quality and sustainability of education in 

India.  
                     
             In this context , our proposed PG programme in Geography in ODL mode (with Semester system)    

              focuses on   •Environmental   Hazards & Disaster , •Planning for the backward areas ,• Land use/Cover   

            Change and their environmental consequence,• Population Environment Development Debates ;    
              •Globalization, Privatization, Liberization & the politics ;•Coastal Environmental concerns at the face of        

              Global Climate Change, •Water, land & Energy Crisis Analysis • Synthesis  of spatial Information with 

             RS &GIS Advance  quantitative techniques in exploring  geo  spatial Data and and• Modern survey    
             techniques in  mapping.  

             

             The proposed programme  in Geography  in open and distance  mode for teaching and learning    

              focuses on the following mission and objectives : 

             ● to provide Quality Education for every one through distance learning mode ,need based academic    

                programmes for livelihood and life long learning at post graduate level  
             ● to set highest benchmark for quality and standards of Indian open distance learning strategy   

                  of this programme. 

               
    This PG programme may  be helpful  in terms of the following social aspects: 

 To spread higher education especially in rural and socio economically backward community. 
 To rid underprivileged society of social evils through proper education. 

  Capacity building among the learners especially specially in rural & tribal community in the    

           catchment of  Vidyasagar  University.   
       To reach the unreached and provide education at the doorstep of the learners and according to   

      their convenience. 
 

Concept of open learning and distance education system focuses on open access education and training to make 

the learners free from the constraints of time and place, and offering flexible learning opportunities to 
individuals and groups of learners. Open and distance learning (ODL)is one of the most rapidly growing  

fields  of  education  now  a  days  and  it  has  substantial  impact  on  all  education  delivery systems. The 
new ODL system growing fast because of the development of Internet-based information technologies.. The 

concept of ODL education came from idea where the learners and the teachers can not be in a class room and 
they should be separated by some geographical distance or may be they cannot come close to each other to 

make the entire education system flexible. 

Open and Distance Learning system has tremendous potential of inclusive growth of education because 
of its distinctive nature of being a user friendly system. ODL system is not only cost effective but it can also 

contribute in the sustainable development through learning processes that transcend distance, gender, regional, 
cultural and socio-economic barriers. 

 
Higher education playing  the role of leadership in the society education  act as catalyst of social 

change and spread of education in a society is the foundation of success in countries that are latecomers for 
development. Distance education is playing an important role in providing higher education to those who are 



unable to be the part of conventional system. The main objective of ODL is to reach the unreached and 
provide education at the doorstep of the learners and according to their convenience. 

Formal system was unable to meet the demand of higher education and alternatively distance education was 

adopted as an alternative mode at the University stage 

Most ODL learners have professional responsibilities (jobs), social responsibilities (families), are 
interested in part time studies, lack of access to on-campus based studies or are away from formal 

education and ODL becomes the readily available option for them to upgrade their qualifications. 

Typical distance learners are regular students as we all know them, but also parents, physically 
challenged people, and working/business people who are looking for ways to enhance their skills next to 

their busy schedule. 
 

       The missions of the proposed Programme are in conformity with the missions of the institute. It aims to enable     

       learners to learn and retain a broad base of knowledge in the various domains of the subject. The 
       distance mode education has been started in the university with a mission to revitalize educational 
       leadership, to set the standard for the production and dissemination of knowledge as well as to become an      

      effective instrument of change in the society. Keeping priority with the view of “Education For All”, PG    

       ourses in Arts, Science and Commerce to be offered or being offered through ODL mode is very much  
       relevant to the HEI’s mission and goals as it aims to provide quality education to those aspiring candidates  

       who are deprived of higher education due to the limited number of intake in the traditional mode of higher  

       education in the Universities. Moreover, to keep the quality intact the curriculum and syllabus has been  
       designed at par with the conventional mode keeping in mind the specific needs and acceptability of the learners  

       in the distance mode and in keeping with the aims and objectives of the University. The proposal of the M.A. /   

      M. Sc in Geography will fulfill the above objectives of the university as well as distance mode education. 

 

    A degree in geography from the University opens many new doors in terms of your career choices. The    

    learner of geography, after getting the degree, may find avenues for getting jobs and further higher studies. 

   

(b)  Relevance of the programme with HEI Mission 
 

 Logo of Vidyasagar University reflects its the mission  “Education, Knowledge and Progress” with special 

emphasis on a curriculum relevant to the ethnic, sociological and geographical needs in its  catchment ,yet 

not ignoring the demands of mainstream education. 

Its Relevance lies in - 

i. improving the economic condition of the region and offer courses which should have the potential   
to garner employment. 

 
ii. development of  human resource with strong character and competence, having the strength to face the    

    challenges of the changing realities both in global and local levels and to adapt to the fast evolving  

    technologies. 

 
iii. promoting an all round development of its students with a proper blending of knowledge and 

wisdom acquiring adequate skill in his own subject or trade or vocation through teaching learning 
process and human qualities like compassion, a sense of social responsibility and commitment and 

ethical sense (honesty), tolerance and empathy through various social, cultural, sports and ethical value 
addition programs. 

iv.striving for the creation and dissemination of knowledge through continuous research and learning   

    process as  well as academic excellence 
vii. stengthening  learner support system to make it more cost effective and accessible so as to bring in equity  

      in access to quality of education. 

 (C)  Nature and target group of learners: 
 

For the Proposed programme (M.A. / M. Sc in Geography)  the following groups of learners have been 
targeted: 
(1) Those are not selected for the admission in the regular mode due to limited intake capacity of HEIs 



(2) Those employed in various organizations who desire to track higher education as a passion or as a 

means for movement up the promotional ladder. 

(3) Drop outs primarily due to social, financial and economic compulsions as well as population related 
factors. 
(5)  Rural  population  those  living  in  remote  areas  where  higher  education  institutes  are  not  easily 
accessible. 

(4) Job seekers of particular field of geography and earth sciences 

(5) People of any age can participate in higher education programmes as there is no age bar in ODL mode 

education. 

(c) Appropriateness of the programme to be conducted in the ODL mode for acquiring 

specific skills and competence- 
Vidyasagar University emphasized in innovative approach towards curriculum designing, while 

conforming to the basic or core requirements to create a common knowledge base for the state and the 
nation.  Post graduate Programme in Arts, Commerce and Science  to be offered through ODL mode will 
have certain learning outcomes. This programme will help the learners to spread higher education in all 

sectors of community. 

• Capacity building among the s particularly from the rural population. 
• To apply skills and knowledge in an internship experience. 

• To develop skills on hand practical related to science subject and also hands on training in field exposure 

 
The distance learning under Vidyasagar University offer programme in a expanded mode both in volume 
and the type of programmes: online, open and blended learning: PG degree endowed with credit system. 

As technology has been getting more affordable and widely available, the interest of both learners and 

institutions in this special kind of education is increased enormously. 

Geography is a discipline which deals with the systematic study of landscape (Physical and cultural). This 
subject deals with determination of location and space, regionalization   and explanation of man nature 

relationship.  Recently  Geography  gives  more  attention  to  spatio  temporal  analysis  of  landforms  , 

processes , land uses/land cover and different resources for the sustainable development. It explores 
interrelationship between changing phenomena in human society and environment. Today, Geography 

highlights environmental awareness and disaster management ( flood, drought tectonic etc.) and changing 

/Cover. Moreover now extensive use of Remote sensing, GIS and GPS have made data collection and 

their integration more easier and lead to quick mapping, monitoring and inventorying of resources . Hence 
now  geographical  study  provide  multidisciplinary  basic  digital  data  base  for  planning  in  terms  of 

economic, social, political and ecological development .In this context geography syllabus with relevant 

special paper  has prepared for 2 years master degree course at DDE, Vidyasagar university. 
 

(e)        Instructional Design: 
The first step of instructional design in distance mode is curriculum design. A growing number of 
students globally are enrolling in distance education programs and it is becoming important now, more 

than ever before, to design curriculum that reflects educational principles, represents elements of 

engagement and pedagogy and meets institutional and industry requirements. In doing so, it is vital to 
design contemporary curriculum that ensures these outcomes are attained.   In order to effectively 

design curriculum,  the role of the educator as a conductor, technician and choreographer. Finally, a 

triad has been proposed comprising of pedagogy, technology and an engaged community of learners as 
a basis for ensuring curriculum meets contemporary practices. For All these subjects the objective of 

this Distance Learning (DL) system of education is to develop capacity within and across the region to 

organize distance learning effectively in order to address the educational challenges and opportunities, 
particularly in higher education. 

i)     Curriculum Design: The curriculum is designed by a committee comprising experts from the 

parent department of the  Vidyasagar University along with external expert keeping in view the needs 

of the diverse groups of learners. Efforts has been made to adopt the  syllabus  at par with the regular 
courses  in the university as far as practicable.   The syllabus is prepared by the Subject Committee is 

placed  in  the  Advisory  Committee  of  Directorate  of  Distance  Education  for  approval.  Then  the 

syllabus is uploaded in the website of the university. 
ii) Detailed Syllabus: 



Type         Course/ 
         Paper 

Unit Marks Credit 
End-term 

Exam. 
Internal 
Exam. 

Unit 
Total 

Paper 
Total 

 

 

T
H

E
O

R
E

T
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L

 

GEO- 101: 

Earth’s      Surface 

Process 

GEO 101.1: Geotectonics 20 5 25 50 4 

GEO 101.2: Geomorphology 20 5 25 

GEO- 

102:Hydrospheric 

Science 

GEO 102.1: Oceanography 20 5 25 50 4 

GEO 102.2: Hydrology 20 5 25 

GEO-103: 
Climate,  Soil  and 

Agriculture 

GEO103.1: Climatology 20 5 25 50 4 

GEO103.2: Soil and Agriculture 20 5 25 

GEO-104: 
Environmental 

Geography 

GEO104.1: Basics of Environment 
and Ecology 

20 5 25 50 4 

GEO104.2: Landscape ecology and 
planning 

20 5 25 

 

P
R

A
C

T
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A
L

 

GEO-195: 
Hydrological 
Techniques      and 

Sedimentological 

Analysis 

GEO195.1: Hydrological 
Techniques 

25 - 25 50 4 

GEO195.2: Sedimentological 
Analysis 

25 - 25 

GEO-196: 
Thematic Mapping 

GEO196.1: Physical and Social 
Thematic Mapping 

25 - 25 50 4 

GEO196.2: Environmental Mapping 25 - 25 

 

       Syllabus of proposed PG programme in Geography  at a glance 
 

                                     Division Of  Marks 

Semester   Theoretical Practical Total    Elective Credit 

I 200 100 300            - 24 

II 150 100 250           50 24 

III 150 100 250           50 24 

IV 200 100 300            - 24 

 700 400 1100          100 96 

 

                                    Structure of Syllabus 
SEMESTER I (Duration July –December) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 



 

SEMESTER II(Duration January – June) 

 

 

 

 

 

 

 

 

 

 

Type Course/ 
   Paper 

Unit Marks Credit 

End-term 
Exam. 

Internal 
Exam. 

Unit 
Total 

Paper 
Total 

 

e 
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E
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GEO 201: 

Environmental 
Approaches & 

Application 

GEO 201.1: Environmental Ethics 

and Regulation 
20 5 25 50 4 

GEO 201.2: Environmental 
Engineering 

20 5 25 

GEO 202: 
Population and 

Development 

GEO 202.1: Population Geography 20 5 25 50 4 

GEO 202.2: Population and 
Development 

20 5 25 

GEO 203: Regional 

Geomorphology and 

Resource 

Management 

GEO 203.1: Regional 
Geomorphology of India and WB 

20 5 25 50 4 

GEO203.2: Land water forest 
conflict and conservation 

20 5 25 

Elective Paper Theory 
C-GEO 204 : 
Resource 

Management and 

Earth System 

science 

C-GEO 204.1: Resource and its 

Management 
20 5 25 50 4 

C-GEO 204.2: Earth system science 20 5 25 

 

P
R

A
C
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A
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GEO-295: 
Statistical 
Techniques 

GEO 295.1: Basic Statistics in 
Geography 

25 - 25 50 4 

GEO 295.2: Advance Quantitative 
Method 

25 - 25 

GEO -296: Remote 
Sensing and 

Computer 

Application 

GEO296.23: Principles of Remote 
Sensing and Aerial Photograph 

25 - 25 50 4 

GEO296.24: Computer Basics and 

Application 
25 - 25 



 

SEMESTER III(Duration July – December ) 

 

 

 

 

 

 

 

 

 

Type Course 
/Paper 

Unit Marks Credit 
End- 
term 

Exam 

. 

Internal 
Exam. 

Unit 
Total 

Paper 
Total 

 

   

  
T

H

E

O

R

E

T

I

C

A

L
   

 

 
 

                                                                    

GEO 301: 

Approaches to 

Regional 

Development 

GEO 301.1: Regional Approach in Geography 20 5 25 50 4 
GEO 301.2: Rural Development 20 5 25 

GEO 302: 
Settlement and 

Transport 

Geography 

GEO 302.1: Settlement Geography 20 5 25 50 4 

GEO 302.2: Transport Geography 20 5 25 

 

Special 

Paper 

(Optional) 
GEO303 

                    303 Coastal Management     

 

 

 
GEO 303.1: Coastal Processes 20 5 25 

GEO303.2: Coastal Environments: Focus on 

Indian Regions 
20 5 25 

303: Urban Geography & Regional Planning 50 4 

GEO 303.1: Foundation of Urban Geography 20 5 25   
GEO 303.2: Contemporary Urban Issues 20 5 25 

C-GEO 304 : 
Environmental 
Issues and 

Management 

(CBCS) 

C-GEO 304.1: Emerging Issues and policies on 
Environment 

20 5 25 50 4 

C-GEO304.2: Environmental Hazards and 
Disaster Management 

20 5 25 

 

P

r
a 

 

 

 

 

R

A

C

T

I

C
A

L 

GEO 395: GIS 

Application in 
Research 
GEO -396 special  
Paper based field 
work 
(Practicals) 

GEO 395.1: Application of Remote Sensing and 
GIS 

25 - 25 50 4 

GEO 395.2: Research Methodology 25 - 25 
GEO 396B.1: Field work (Coastal Management) 25 - 25   
GEO 396B.2: Field Report (Coastal 

Management) 
25 - 25   

GEO 396C.1: Field work (Urban) 25 - 25   
GEO 396C.2: Field Report (Urban) 25 - 25   



 

SEMESTER IV(Duration January– June ) 

 

 

 

 

Type Course Unit Marks Credit 
End-term 

Exam. 
Internal 
Exam. 

Unit 
Total 

Paper 
Total 

 

 

 

 

Theory 

 

GEO 401: 
Geographical 

Philosophy 

GEO 401.1: Schools in Geographical 
Thought 

20 5 25 50 4 

GEO 401.2: Contemporary Discourses 
in Geography 

20 5 25 

GEO 402: Political 
Geography and 
Globalization 

GEO 402.1: Political Geography 20 5 25 50 4 

GEO 402.2: Geography of 
Globalization 

20 5 25 

GEO 403: Society 
and Regional 

Planning 

GEO 403.1: Social and Cultural 
Geography 

20 5 25 50 4 

GEO 403.2: Regional Planning 20 5 25 

 
 Special Paper 

(Optional) 

GEO 404 

   
   404: Coastal Management 50 4 

GEO 404.1: Coastal Ecology and 

Hazards 
20 5 25   

GEO 404.2: Coastal Issues and 
Management 

20 5 25 

404: Urban Geography & Regional Planning 50 4 
GEO 404.1: Theoretical Bases of 

Regional Planning 
20 5 25   

GEO 404.2: Planning for Regional 
Development 

20 5 25 

   

 

P
R

A
C

T
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A
L

 

GEO  495:  Spatial 
Analysis           and 

Prototype Research 

GEO 495.1: Spatial Analysis in 
Geography 

25 - 25 50 4 

GEO 495.2: Research Exercise in 
Geography 

25 - 25 

GEO 496: Geodesy 
and GIS 

GEO 496.1: Map Transformation and 
Geodesy 

25 - 25 50 4 

GEO 496.2: Geographical Information 
System (GIS) 

25 - 25 

         



 

Note : The details of the text of syllabus is given in the hard copy of the application 

 
iii) Duration of the Program: 4 semesters i.e. Two years. However, the learners are given time to 

complete the course within 5 (five) years from the date of admission. 

iv) Instructional Delivery Mechanism: The programme shall be delivered in two years. The learners 
shall be provided with the printed SLM which covers almost all the contents in the syllabus. Apart 

from this the students will be provided with the SLM in electronic media depending on the choice of 

the learner. The PCP programmes are announced well ahead from the date of commencement. The 
examination programmes are also announced well before its commencement. The announcement for 

PCP or Examination is published in university website. We have a well structured  data base of the 

contacts of the learners and a system of delivering information to students using ICT. The students 
are also informed about those programmes by SMS.  Counselling 

is also held in various affiliated study centres. The progress of the learners shall be evaluated by mid- 
term   and end year examination. Examination rules are adopted   as per the rules and regulation 

regular system of the university. 

v)  Faculty:    Faculties  are engaged  from both  regular and distance  modes  of  Vidyasagar  University  

teaching,  in  addition counsellors from experience teachers of colleges, other universities   and 
research institutes. UGC 

norms are followed for selecting the counsellors. 

vi) Media:  SLM will be provided in both Print Media, and e-media. The learners will be given choice to 

avail print media or e-media or both. 
vii)  Learner Support  Service: Existing facilities  of  central library,  photo copying facilities , free 

internet and WIFI facility will be available to the students. The students are provided with facilities 
for canteen, food corners of the university during holding PCP even in holidays. Further, in order to 

successfully execute the programme, a wide range of support services are provided to the ODL 
learners. 

 Network of Study Centres: To assist its learners of  Directorate of Distance Education of Vidyasagar 

  University has established  36 study centres so that learner can choose a study center nearest to the   

  residence. 

(f) Procedure for admissions, Curriculum Transaction and evaluation: 

Vidyasagar University has taken a concrete admission policy for all courses offered in distance mode. 
This policy includes notification, minimum eligibility criteria and fee structure. In every academic 

session the notifications are published in news papers (National Level and local level) and also in the 

university website. For different subjects the minimum eligibility criteria for admission is different. 
There is a fixed fee structure for each subject. The learners are instructed to deposit the fee by cheque 

or draft. The system of on line admission is also in the pipe line. 

 

 Fee structure : 

 

Subject Semistar - I Semistar - II Semistar - III Semistar - IV 

M.A/M.Sc 

Geography 

10,700.00 10,650.00 

 

 

10,850.00 

 

 

10,800.00 



Curriculum Transaction incorporates effective planning for providing learning experiences for 

its learners, organization of planning, administration/implementation of the organized planning 
and  evaluation  of  the  implementations  by  the  implementer  and  the  experts  in  the  relevant 

field. Curriculum  Transaction  or  Curriculum  management  is  the  process  of  planning  and 

organizing the curriculum in a particular subject area for different levels of education and 
continuously monitor it while being implemented. The main responsibility of  the curriculum 

transaction lies on the teachers and trainers who may use different types of pedagogies to create a 

nice academic environment in the institution and students can be benefited in gaining knowledge 

and developing skills. Curriculum transaction is always done through Personal Contact 
Programmes (PCP). The PCP should aim to address not only the problems faced by the individual 

learners but also compensate the pedagogic limitations of the SLM. So it will not just bring 

together learners to solve their problems but will be an intervention for organizing activities to be 
carried  out in  teams,  using  multiple  sources of information available in the university. The 

activities  presently  supposed  to  be  carried  out  at  the  PCP  such  as  clarification  of  doubts; 

laboratory work and so on will be a part of the curriculum transaction process planned for the 

PCP. Efforts are being done to provide e-learning facility. 
Evaluation: The evaluation of learners will be made by two modes – internal 
assessment/assignments and end-semester examination. For the evaluation of scripts there is a 

system of  spot evaluation  for  expediting the  publication  of  result, i.e.,  the  examiners  will 
come  to Directorate of Distance Education and will examine the answer scripts and submit the 

marks on the spot. In some cases answer scripts are sent to the examiners and evaluated scripts are 
collected by messengers   within a stipulated time. There is a system of re-examination of scripts 

after publication of results. 

(g) Requirement of Laboratory Support and Library resource: 
                             Laboratory support is essential to the learner of distance education system in case of 

laboratory based subjects. Directorate of Distance Education, Vidyasagar University have 
established dedicated laboratory in the directorate of Distance Education for the laboratory based 
subjects like, physics, chemistry, mathematics, environmental science, geography, Zoology and 

Nutrition and Dietetics to give exposure of practical knowledge to the learners. Our laboratories 
are well equipped with sophisticated instruments: 

Geography Laboratory: It is equipped with  Different scientific instruments, like,  ground survey 

related instruments, soil testing kits ,GPS, mirror stereoscopes ,aerial photographs, toposheets ,GPS 
and image processing software as related to the remote sensing technique. 

 
Practical PCP of a particular subject are arranged group wise so that all the learners get sufficient 

attention  and  proper  training  from  counsellors  and  laboratory  instructors.  Like  theory  classes, 

practical PCP schedule is announced by news paper and university website at least before 15 days. 

Apart from the dedicated laboratory of DDE, the students are also trained in regular departments of 
the university. 

The students are provided with library facility in the central library of the University. They are 

used to get reading room as well as lending facilities. The central library is equipped with a numbers 
of e-book and e-journals. The learners may also avail such facilities 

 
(h) Cost Estimate of the Programme and the Provisions: 
Estimated cost of Geography is given in a table below: 

 
Subject Development 

(Lakhs) 
Delivery 

(Lakhs) 
Maintenance 

(Lakhs) 
Total 

(lakhs) 
Geography 11 9 15 35 

 

Provisions: As the proposed programme was offered for more than 11 years in recent  past the infrastructure 

is already in existence. The other expenses will be met from the fees collected from the learners.  



(i)  Quality Assurance Mechanism and Expected Programme outcome: 
Quality assurance (QA) for distance higher education is one of the main concerns 

among institutions and stakeholders today. Quality has always been an issue in distance education (DE) and 

distance learning (DL). Quality assurance in distance and higher education has gained serious attention by 

institutions, stakeholders, and scholars. In response to QA line of inquiry, institutions have begun to re-define 

and re-orient their institutional missions and strategic visions to incorporate and address quality issues. QA 
has now reached an important turning point and is influencing DE institution's management strategies and 

cultures. Learners are demanding better quality educational services and provisions. To fulfil these demands, 

our Directorate of Distance Education must pay close attention to quality in terms of study material, quality 
of PCP counsellor, delivery systems and administrative facility to the learner. 

The following major steps would be taken for quality assurance:- 

i)          Establishment of quality assurance committee 
ii)         Revision of curriculum in 3 years interval 
iii)        Quality improvement of SLM 

iv)        Emphasize for online learning system 

v) More emphasis of practical training of the learners in science subjects by improving the quality 

of laboratories with sophisticated instruments. 
vi)        More use of ICT for the management of DL of the university 

The expected outcome of the programme is to develop the knowledge and skill of learners of the specific 

field. The learner may go for further higher education programmes, e.g., M. Phil, Ph. D. , M. Tech and other 

professional programmes. After completion of the programme by distance mode the learner may prepare 
themselves for different job oriented entrance examinations, e.g. NET, GATE, College service entrance 

(CSC),  School Service Entrance (SSC) etc., Thus they may be employed in Govt. and non-govt.  Sectors 

like academic institutions, mapping organisation , forest department ,Census based institute, development 
related offices at Block or Panchayet level and so on. Apart from this, their training may enable them for 

self employment 

The candidates who hold M.A / M. Sc. in Geography can apply for various competitive exams conducted by 

different Central Government departments. UPSC and SSC are some of the central government exams that 
enable the aspirants to get placed in Telecom, Educational Sector, Military Service, etc. For becoming a 

Research Assistant or lecturer in government colleges or universities, one should qualify in the NET exam 

conducted by UGC. A few central government organizations that look for postgraduates in Geography are 
Oil & Natural Gas Corporation, National Council for Cement and Building Materials, Central Mine Planning 
& Design Institute Limited, Society of Integrated Coastal Management, etc. 

The post graduate students in Geography can get placed in different departments under State Government 
through various exams organized by the Public Service. The learners passed M.A / M. Sc. in Geography 

through the distance mode will be eligible for the above said entrance test or job vacancy. 
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Programme Project Report (PPR)

Programme: M. Sc in Applied Mathematics

(a) Programme Mission and objective:

The skill set obtained during the Applied Mathematics MSc programme is highly transferable, which opens
opportunities for a career in industry or for further advanced study in diverse areas ranging from engineering
and physics to finance.
The breadth and depth of the taught modules and projects offered make this MSc programme unique. The
solid training in applied mathematics provides the ecessary background for further postgraduate studies (PhD)
and for an academic career. An MSc in Applied Mathematics also leads to many career opportunities in
industry, for example in the aerospace, petroleum and financial industries.

The proposed programme has the mission and objectives in relation to the teaching and learning in open and

distance mode. In order to afford Quality Education for every one through distance learning mode need based

academic programmes for livelihood and lifelong learning at post graduate level has been adopted. In order to

set highest benchmark for quality and standards of Indian open distance learning strategy introduction of this

programme has enormously been spread.

The post graduate Programme in Arts, science and commerce to be offered through ODL mode will

have certain learning outcomes. This programme will help the learners-

 To spread higher education especially among the rural people who are socio economically backward.

 To rid underprivileged society of social evils

 Capacity building among the rural population.

Concept of open learning and distance education system focuses on open access education

and training to make the learners free from the constraints of time and place, and offering flexible

learning opportunities to individuals and groups of learners. Open and distance learning (ODL)is one

of the most rapidly growing fields of education now a days and it has substantial impact on all

education delivery systems.The new ODL system growing fast because of the development of

Internet-based information technologies.. The concept of ODL education came from idea where the

learners and the teachers can not be in a class room and they should be separated by some

geographical distance or maybe they cannot come close to each other to make the entire education

system flexible.

Higher education playing the role of leadership in the society education act as catalyst of

social change and spread of education in a society is the foundation of success in countries that are

latecomers for development. Distance education is playing an important role in providing higher

education to those who are unable to be the part of conventional system. The main objective of ODL

is to reach the unreached and provide education at the doorstep of the learners and according to their

convenience.

Formal system was unable to meet the demand of higher education and alternatively distance

education was adopted as an alternative mode at the University stage



Most ODL learners have professional responsibilities (jobs), social responsibilities (families), are

interested in part time studies, lack of access to on-campus based studies or are away from formal

education and ODL becomes the readily available option for them to upgrade their qualifications.

Typical distance learners are regular students as we all know them, but also parents, physically

challenged people, and working/business people who are looking for ways to enhance their skills next

to their busy schedule.

skills which will link with academics and employers to deliver important skills for a successful
transition to a research career or the industrial workplace.

(b) Relevance of the programme with HEI Mission

Mission of the Vidyasagar University is defined in its logo “Education, Knowledge and Progress”

with special emphasis on a curriculum relevant to the ethnic, sociological and geographical needs on

the catchment region ,yet not ignoring the demands of mainstream education.

The main missions of the university are-
i. To improve the economic condition of the region and offer courses which should have the potential to
garner employment.

ii. To build human resource with strong character and competence, having the strength to face the
challenges of the changing realities both in global and local levels and to adapt to the fast evolving
technologies.

iii To promote an all round development of its students with a proper blending of knowledge and
wisdom acquiring adequate skill in his own subject or trade or vocation through teaching
learning process and human qualities like compassion, a sense of social responsibility and
commitment and ethical sense (honesty), tolerance and empathy through various social, cultural,
sports and ethical value addition programs.

iv. To strive for the creation and dissemination of knowledge through continuous research and learning
process.

v. To strive for academic excellence

vii. To strengthen student support system

The missions of the proposed programme, M. Sc. in Applied Mathematics, are in conformity with the

missions of the institute. It aims to enable learners to learn and retain a broad base of knowledge in the

various domains of the subject. The distance mode education has been started in the university with a

mission to revitalize educational leadership, to set the standard for the production and dissemination of

knowledge as well as to become an effective instrument of change in the society. Keeping priority with

The focus of this course is using mathematics to solve real world problems, such as in finance, energy,
engineering or scientific research. The combination of the applied nature of the mathematics that is
taught, with the masters level of this course, makes this qualification highly attractive to employers.
Many of the topics taught are directly linked to the research that we do, so you will be learning at the
cutting edge of applied mathematics.

The proposed programme aims to develop core skills in applied mathematics and allows students to
specialise in industrial modelling or numerical analysis, in preparation for study towards a PhD or a
career using mathematics within industry. An important element is the course regardingtransferable



the view of “Education For All”, PG courses in Arts, Science and Commerce to be offered or being

offered through ODL mode is very much relevant to the HEI’s mission and goals as it aims to provide

quality education to those aspiring candidates who are deprived of higher education due to the limited

number of intake in the traditional mode of higher education in the Universities. Moreover, to keep the

quality intact the curriculum and syllabus has been designed at par with the conventional mode keeping

in mind the specific needs and acceptability of the learners in the distance mode and in keeping with the

aims and objectives of the University. The proposal of M. Sc. in Applied Mathematics will fulfil the

above objectives of the university as well as distance mode education.

(C) Nature and target group of learners:

For the present subject the following groups of learners have been targeted:

(1) Those are distracted from the admission in the regular mode due to limited intake capacity of

Vidyasagar University and other HEIs.

(2) Those employed in various organizations who desire to track higher education as a passion or as a

means for movement up the promotional ladder.

(3) Drop outs primarily due to social, financial and economic compulsions as well as population

related factors.

(5) Rural population those living in remote areas where higher education institutes are not easily

accessible.

(4) Job seekers of particular field of Applied Mathematics

(5) People of any age can participate in higher education programmes as there is no age bar in ODL

mode education.

.

(d) Appropriateness of the programme to be conducted in the ODL mode for acquiring

specific skills and competence:

Vidyasagar University emphasized in innovative approach towards curriculum designing,

while conforming to the basic or core requirements to create a common knowledge base for the state

and the nation. Post graduate Programme in Applied Mathematics to be offered through ODL mode

will have certain learning outcomes. This programme will help the learners to spread higher education

in all sectors of community.

• Capacity building among the students particularly from the rural population as well as backward
areas of the districts

• To apply skills and knowledge in an internship experience.

• To develop skills on hand practical related to science subject and also hands on training in field

exposure



The distance learning under Vidyasagar University offer programme in an expanded mode both in
volume and the type of programmes. As technology has been getting more affordable and widely
available, the interest of both learners and institutions in this special kind of education may be
increased enormously.

In response to the exponentially growing demand for well trained post-graduates in Mathematics

from Institutions with professional excellence, the Directorate of Distance Education,Vidyasagar

University is providing a Two year M.Sc. Applied Mathematics Degree Programme The abilities

to use logical thought, to make deduction from assumption, to use advanced concepts are all

enhanced by a Mathematics degree course. It is for this reason that Mathematicians are increasingly

in demand. With M.Sc. Mathematics degree, one should be able to turn his/her hand to Finance,

Statistics, Engineering, Computers, Teaching or Accountancy with a success not possible to other

post graduates.

(e) Instructional Design:

The first step of instructional design in distance mode is curriculum design. A

growing number of students globally are enrolling in distance education programs and it is becoming

important now, more than ever before, to design curriculum that reflects educational principles, represents

elements of engagement and pedagogy and meets institutional and industry requirements. In doing so, it is

vital to design contemporary curriculum that ensures these outcomes are attained. In order to effectively

design curriculum, the role of the educator as a conductor, technician and choreographer. Finally, a triad

has been proposed comprising of pedagogy, technology and an engaged community of learners as a basis

for ensuring curriculum meets contemporary practices. For All these subjects the objective of this Open &

Distance Learning (ODL) system of education is to develop capacity within and across the region to

organize distance learning effectively in order to address the educational challenges and opportunities,

particularly in higher education.

i). Curriculum Design: The curriculum of M.Sc. in Applied Mathematics is designed by a committee

comprising experts from the parent department of the Vidyasagar University along with external

expert keeping in view the needs of the diverse groups of learners. Efforts has been made to adopt the

syllabus at par with the regular courses in the university as far as practicable. The  syllabus is

prepared by the Subject Committee is placed in the Advisory Committee of Directorate of Distance

Education for approval. Then the syllabus id circulated among the learners and faculty members and it

is also uploaded in the website of the university.

ii) Detailed Syllabus:

Syllabus at a glance



Syllabus of Mathematics (Semester wise)
SEM-I, II, III & IV)

Semester-I

Course No. Topics Marks Credit Point
MTM101 Real Analysis 50 4
MTM102 Complex Analysis 50 4
MTM103 Ordinary Differential Equations

and Special Functions 50 4
MTM104 Advanced Programming in C

and MATLAB 50 4
MTM105 Classical Mechanics and

Non – linear Dynamics 50 4
MTM106 Unit-1 Graph Theory 25 2
MTM106 Unit-2 Lab. 1:

(Computational Methods:
Using MATLAB) 25 2

Semester-II

Course No. Topics Marks Credit Point
MTM201 Fluid Mechanics 50 4
MTM202 Numerical Analysis 50 4
MTM203 203.1 Abstract Algebra 25 2
MTM203 203.2  Linear Algebra 25 2

(CBCS)
MTM204 CMTM 204.A

Statistical & Numerical Method 50 4
CMTM 204.B
HISTORY of MATHEMATICS

MTM205 GENERAL THEORY OF CONTINUUM
MECHANICS 50 4

MTM206 GENERAL TOPOLOGY 25 2
MTM 297 C PROGRAMMING WITH NUMERICAL

AND STATISTICAL 25 2

SEMESTER-III

Course No. Topics Marks Credit

MTM 301 PARTIAL DIFFERENTIAL EQUATIONS AND
GENERALIZED FUNCTIONS 50 4

MTM 302 TRANSFORMS AND INTEGRAL
EQUATIONS 50 4

MTM 303 MTM 303.1 DYNAMICAL OCEANOLOGY
AND METEOROLOGY 25 2
MTM 303.2 OPERATIONS RESEARCH 25 2



CBCS
C-MTM 304 DISCRETE MATHEMATICS 50 4

SPECIAL PAPER (A or B)
MTM 305 MTM 305A DYNAMICAL OCEANOLOGY 50 4

MTM 305B ADVANCED OPTIMIZATION AND
OPERATIONS RESEARCH

MTM 306 MTM 306A DYNAMICAL METEOROLOGY-I 50 4
MTM 306B OPERATIONAL RESEARCH MODELLING-I

SEMESTER-IV

Course No. Topics Marks Credit point

MTM 401 FUNCTIONAL ANALYSIS 50 4
MTM 402 MTM 402.1 FUZZY MATHEMATICS

WITH APPLICATIONS 25 2
MTM 402.2 SOFT COMPUTING 25 2

MTM 403 MTM 403.1 MAGNETO HYDRO-DYNAMICS 25 2
MTM 403.2 STOCHASTIC PROCESS AND
REGRESSION 25 2

SPECIAL PAPER (A or B)
MTM 404 MTM 404A:COMPUTATIONAL

OCEANOLOGY 50 4
MTM 404B NONLINEAR OPTIMIZATION

MTM 405 MTM 405A DYNAMICAL METEOROLOGY - II 25 2
MTM 405B OPERATIONAL RESEARCH MODELLING - II

MTM 495 MTM 495A DYNAMICAL METEOROLOGY
(practical) 25 2
MTM 495B O.R. METHOD USING MATLAB AND LINGO (practical)

MTM 406 DISSERTATION PROJECT WORK 50 6

Full Marks, 50 = END SEMESTER EXAMINATION (40) + INTERNAL ASSESSMENT (10) 25 = END SEMESTER
EXAMINATION (20) + INTERNAL ASSESSMENT (5)

Note: Details text of syllabus is attached in the hard copy of the application

iii) Duration of the Program: 4 Semesters i.e 2 (two) years.

However, the learners are given time to complete the course within 5 (five) years from the date of

admission.

iv) Instructional Delivery Mechanism: The programme shall be delivered in two years. The learners

shall be provided with the printed SLM which covers almost all the contents in the syllabus. Apart

from this the students will be provided with the SLM in electronic media depending on the choice of

the learner. The PCP programmes are announced well ahead from the date of commencement. The

examination programmes are also announced well before its commencement. The announcement for

PCP or Examination is published in university website. We have a well structured data base of the

contacts of the learners and a system of delivering information to students using ICT. The students are



also informed about those programmes by SMS. Counselling is



also held in various affiliated study centres. The progress of the learners shall be evaluated by mid-

term  and end year examination. Examination rules are adopted  as per the rules and regulation

regular mode of examination of the university.

v) Faculty: Faculties are engaged from both regular and distance mode of Vidyasagar University in

teaching as PCP counsellors. In addition counsellors from experience teachers of colleges, other

universities and research institutes are to be employed. UGC norms are followed for selecting the

counsellors..

vi) Media: SLM will be provided in both Print Media, and e-media. The learners will be given choice

to avail print media or e-media or both.

vii) Student Support Service: Existing facilities of central library, photo copying facilities, free

internet and WIFI facility will be available to the students. The students are provided with facilities

for canteen, food corners of the university during holding PCP even in holidays. Further, in order to

successfully execute the programme, a wide range of support services are provided to the ODL

learners.

Network of Study Centres: To assist its learners of Directorate of Distance Education of Vidyasagar

University has established 36 study centres so that learner can choose a study canter nearest to the

residence.

(f) Procedure for admissions, Curriculum Transaction and evaluation:

Vidyasagar University has taken a concrete admission policy for all courses offered in distance mode.
This policy includes notification, minimum eligibility criteria and fee structure. In every academic
session the notifications are published in news papers (National Level and local level) and also in the
university website. For different subjects the minimum eligibility criteria for admission is different.
There is a fixed fee structure for each subject. The learners are instructed to deposit the fee by cheque or
draft. The system of on line admission is also in the pipe line.

Fee structure (Semester Wise):

Programme Semester-I Semester -II Semester -III Semester -IV

M. Sc. In
Applied Mathematics

6900/- 6850/- 7850/- 7800/-

Curriculum Transaction incorporates effective planning for providing learning experiences for its learners,

organization of planning, administration/implementation of the organized planning and evaluation of the

implementations by the implementer and   the   experts   in   the relevant   field. Curriculum Transaction or

Curriculum management is the process of planning and organizing the curriculum in a particular subject area

for different levels of education and continuously monitors it while being implemented. The main

responsibility of the curriculum transaction lies on the teachers



and trainers who may use different types of pedagogies to create a nice academic environment in the

institution and students can be benefited in gaining knowledge and developing skills. Curriculum

transaction is always done through Personal Contact Programmes (PCP). The PCP should aim to

address not only the problems faced by the individual learners but also compensate the pedagogic

limitations of the SLM. So it will not just bring together learners to solve their problems but will be an

intervention for organizing activities to be carried out in teams, using multiple sources of information

available in the university. The activities presently supposed to be carried out at the PCP such as

clarification of doubts; laboratory work and so on will be a part of the curriculum transaction process

planned for the PCP. Efforts are being done to provide e-learning facility.

Evaluation: The evaluation of learners will be made by two modes – internal assessment/assignments

and end-semester examination. For the evaluation of scripts there will be a system of spot evaluation

for expediting the publication of result, i.e., the examiners will come to Directorate of Distance

Education and will examine the answer scripts and submit the marks on the spot. In some cases

answer scripts are sent to the examiners and evaluated scripts are collected by messengers within a

stipulated time. Qualified examiners will be appointed for this purpose. There is a system of re-

examination of scripts after publication of results. The computerized system of database formation

and preparation mark sheet and certificate will be employed for correct and speedy delivery of results

to the learners.

(g) Requirement of Laboratory Support and Library resource:

Laboratory support is essential to the learner of distance education system in case of

laboratory based subjects. Directorate of Distance Education, Vidyasagar University have established

dedicated laboratory in the directorate of Distance Education for the Applied Mathematics to give

exposure of practical knowledge to the learners. Our laboratories are well equipped with sufficient

computer facilities. Moreover, the students are also trained in the computer laboratories  of the

regular department.

Practical classes of a particular subject are arranged group wise so that all the

learners get sufficient attention and proper training from counsellors and laboratory instructors. Like

theoretical classes, practical PCP schedule is announced by news paper and university website at

least before 15 days. Apart from the dedicated laboratory of DDE, the students are also trained in

regular departments of the university.

The students are provided with library facility in the central library of the University. They are

used to get reading room as well as lending facilities. The central library is equipped with a numbers

of e-book and e-journals. The learners may also avail such facilities



(h) Cost Estimate of the Programme and the Provisions:

The estimated cost of the programme and the provisions are given below:

Programme
Development
(Lakhs)

Delivery
(Lakhs)

Maintenance
(Lakhs)

Total
(Lakhs)

M. Sc. in Applied Mathematics 11 9 15 35

Provisions: As it is a continued programme the infrastructure is already in existence. The other

expenses will be fulfilled from the fees collected from the students.

(i) Quality Assurance Mechanism and Expected Programme outcome:

Quality assurance (QA) for distance higher education is one of the main concerns

among institutions and stakeholders today. Quality has always been an issue in distance education

(DE) and distance learning (DL). Quality assurance in distance and higher education has gained

serious attention by institutions, stakeholders, and scholars. In response to QA line of inquiry,

institutions have begun to re-define and re-orient their institutional missions and strategic visions

to incorporate and address quality issues. QA has now reached an important turning point and is

influencing DE institution's management strategies and cultures. Learners are demanding better

quality educational services and provisions. To fulfil these demands, our Directorate of Distance

Education must pay close attention to quality in terms of study material, quality of PCP counsellor,

delivery systems and administrative facility to the learner.

The following major steps would be taken for quality assurance:-

i) Establishment of Center for Internal Quality Assurance

ii) Revision of curriculum in 3 – 5 years interval

iii) Quality improvement of SLM

iv) Emphasize for online learning system

v) More emphasis of practical training of the learners in science subjects by improving the quality

of laboratories with sophisticated instruments.

vi) More use of ICT for the management of DL of the university

The expected outcome of the programme is to develop the knowledge and skill of learners of the

specific field. The learner may go for further higher education programmes, e.g., M. Phil, Ph. D. ,

M. Tech and other professional programmes. After completion of the programme by distance mode

the learner may prepare themselves for different job oriented entrance examinations, e.g. NET,

GATE, College service entrance (CSC), School Service Entrance (SSC) etc., Thus they may be



employed in Govt. and non-govt. sectors. Apart from this, their training may enable them for self

employment.

The skill set obtained during the Applied Mathematics M. Sc. programme is highly transferable,
which opens opportunities for a career in industry or for further advanced study in diverse areas
ranging from engineering and physics to finance. The breadth and depth of the taught modules and
projects offered make this M. Sc. programme unique. The solid training in applied mathematics
provides the necessary background for further postgraduate studies (PhD) and for an academic
career.An M. Sc. in Applied Mathematics also leads to many career opportunities in industry, for
example in the aerospace, petroleum and financial industries.



Programme Project Report (PPR)

Programme: M. Sc. in Physics

(a) Programme Mission and objective:

Masters Degrees in Physics focus on investigating and understanding the workings of the universe
and of the physical matter and processes operating within it - on Earth and beyond. This involves
understanding forces such as gravity, the behaviour of different atomic and sub-atomic particles and
the fundamental properties of light and energy.
The proposed programme has the mission and objectives in relation to the teaching and learning in
open and distance mode. In order to afford Quality Education for every one through distance learning
mode need based academic programmes for livelihood and lifelong learning at post graduate level has
been adopted. In order to set highest benchmark for quality and standards of Indian open distance
learning strategy introduction of this programme has enormously been spread.
The post graduate Programme in Arts, science and commerce to be offered through ODL mode will
have certain learning outcomes. This programme will help the learners-

 To spread higher education especially among the rural people who are socio economically
backward.
 To rid underprivileged society of social evils through proper education
 Capacity building among the students especially in rural population.
 To reach the unreached and provide education at the doorstep of the learners and according

to their convenience.
Concept of open learning and distance education system focuses on open access education and
training to make the learners free from the constraints of time and place, and offering flexible learning
opportunities to individuals and groups of learners. Open and distance learning (ODL)is one of the
most rapidly growing fields of education now a days and it has substantial impact on all education
delivery systems.The new ODL system growing fast because of the development of Internet-based
information technologies.. The concept of ODL education came from idea where the learners and the
teachers can not be in a class room and they should be separated by some geographical distance or
may be they cannot come close to each other to make the entire education system flexible.
Open and Distance Learning system has tremendous potential of inclusive growth of education
because of its distinctive nature of being a user friendly system. ODL system is not only cost effective
but it can also contribute in the sustainable development through learning processes that transcend
distance, gender, regional, cultural and socio-economic barriers.

Higher education playing the role of leadership in the society education act as catalyst of social
change and spread of education in a society is the foundation of success in countries that are
latecomers for development. Distance education is playing an important role in providing higher
education to those who are unable to be the part of conventional system. The main objective of ODL
is to reach the unreached and provide education at the doorstep of the learners and according to their
convenience.
Formal system was unable to meet the demand of higher education and alternatively distance
education was adopted as an alternative mode at the University stage
Most ODL learners have professional responsibilities (jobs), social responsibilities (families), are
interested in part time studies, lack of access to on-campus based studies or are away from formal
education and ODL becomes the readily available option for them to upgrade their qualifications.
Typical distance learners are regular students as we all know them, but also parents, physically
challenged people, and working/business people who are looking for ways to enhance their skills next
to their busy schedule.
Physics is widely regarded as a demanding degree to get and employers know that to get a good
physics degree the learners should of good quality. A physicist looks to understand how things work:
the reasons that things happen the way they do, which requires the ability to analyse problems. This is



a highly marketable skill which is applicable to a wide range of careers. A degree in Physics gives the
learners an excellent grounding in many areas, what they make of it after graduation. One survey in
The Times suggested that Physics was in fact the most employable of degrees.

(b) Relevance of the programme with HEI Mission

Mission of the Vidyasagar University is defined in its logo “Education, Knowledge and Progress”
with special emphasis on a curriculum relevant to the ethnic, sociological and geographical needs on
the catchment region ,yet not ignoring the demands of mainstream education. The main missions of
the university are-

i. To improve the economic condition of the region and offer courses which should have the
potential to garner employment.

ii. To build human resource with strong character and competence, having the strength to face the
challenges of the changing realities both in global and local levels and to adapt to the fast evolving
technologies.

iii. To promote an all round development of its students with a proper blending of knowledge and
wisdom acquiring adequate skill in his own subject or trade or vocation through teaching learning
process and human qualities like compassion, a sense of social responsibility and commitment and
ethical sense (honesty), tolerance and empathy through various social, cultural, sports and ethical
value addition programs.
iv. To strive for the creation and dissemination of knowledge through continuous research and
learning process.
v. To strive for academic excellence
vii. To strengthen student support system
The missions of the proposed Programme, M. Sc. in Physics, are in conformity with the missions of
the institute. It aims to enable learners to learn and retain a broad base of knowledge in the various
domains of the subject. The distance mode education has been started in the university with a mission
to revitalize educational leadership, to set the standard for the production and dissemination of
knowledge as well as to become an effective instrument of change in the society. Keeping priority
with the view of “Education For All”, PG courses in Arts, Science and Commerce to be offered or
being offered through ODL mode is very much relevant to the HEI’s mission and goals as it aims to
provide quality education to those aspiring candidates who are deprived of higher education due to the
limited number of intake in the traditional mode of higher education in the Universities. Moreover, to
keep the quality intact the curriculum and syllabus has been designed at par with the conventional
mode keeping in mind the specific needs and acceptability of the learners in the distance mode and in
keeping with the aims and objectives of the University. The proposal of the programme M. Sc. in
Physics will fulfil the above objectives of the university as well as distance mode education.

(C) Nature and target group of learners:

For the present subject the following groups of learners have been targeted:
(1) Those are distracted from the admission in the regular mode due to limited intake

capacity of Vidyasagar University and other HEIs
(2) Those employed in various organizations who desire to track higher education as a

passion or as a means for movement up the promotional ladder.
(3) Drop outs primarily due to social, financial and economic compulsions as well as

population related factors.
(5) Rural population those living in remote areas where higher education institutes are not
easily accessible.
(4) Job seekers of particular field of Physics
(5) People of any age can participate in higher education programmes as there is no age bar

in ODL mode education.



.
(d) Appropriateness of the programme to be conducted in the ODL mode for

acquiring specific skills and competence:

Vidyasagar University emphasized in innovative approach towards curriculum designing, while
conforming to the basic or core requirements to create a common knowledge base for the state and the
nation. Post graduate Programme in Arts, Commerce and Science to be offered through ODL mode
will have certain learning outcomes. This programme will help the learners to spread higher education
in all sectors of community.

• Capacity building among the students particularly from the rural population as well as
backward areas of the districts

• To apply skills and knowledge in an internship experience.
• To develop skills on hand practical related to science subject and also hands on training in
field exposure

The distance learning under Vidyasagar University offer programme in an expanded mode both in
volume and the type of programmes. As technology has been getting more affordable and widely
available, the interest of both learners and institutions in this special kind of education may be
increased enormously.

More than 40% of pass out having PG Degree in Physics go on to study for a higher degree,
leading to careers in universities or in industry or in research and development, technical consultancy,
manufacturing and science education. Many others enter professions unrelated to Physics, such as
finance and business, where the analytical and problem-solving skills they have developed are highly
sought after.
Physics is one of the most applicable sciences in existence and can lead to careers in technology,
sports and games, space science, sound engineering in music and television, and a lot more. A Master
in Physics is an excellent choice for students seeking exciting and promising careers in a variety of
settings.

(e) Instructional Design:

The first step of instructional design in distance mode is curriculum design. A growing number of
students globally are enrolling in distance education programs and it is becoming important now,
more than ever before, to design curriculum that reflects educational principles, represents
elements of engagement and pedagogy and meets institutional and industry requirements. In doing
so, it is vital to design contemporary curriculum that ensures these outcomes are attained. In order
to effectively design curriculum, the role of the educator as a conductor, technician and
choreographer. Finally, a triad has been proposed comprising of pedagogy, technology and an
engaged community of learners as a basis for ensuring curriculum meets contemporary practices.
For All these subjects the objective of this Open & Distance Learning (ODL) system of education
is to develop capacity within and across the region to organize distance learning effectively in
order to address the educational challenges and opportunities, particularly in higher education.
i) Curriculum Design: The curriculum of M. Sc. in Physics is designed by a committee

comprising experts from the parent department of the Vidyasagar University along with
external expert keeping in view the needs of the diverse groups of learners. Efforts has been
made to adopt the syllabus at par with the regular courses in the university as far as
practicable. The syllabus is prepared by the Subject Committee is placed in the Advisory
Committee of Directorate of Distance Education for approval. Then the syllabus is uploaded
in the website of the university.
ii) Detailed Syllabus: Programme : M. Sc. in Physics



COURSE STRUCTURE OF M.Sc. in PHYSICS

SEMESTER COURSE
NO.

COURSE TITLES Full
Marks

Credit

PHS 101 PHS 101.1 METHODS OF MATHEMATICAL PHYSICS -1 50 4
PHS 101.2 CLASSICAL MECHANICS

PHS 102 PHS 102.1 QUANTUM MECHANICS -1 50 4
PHS 102.2 SOLID STATE -1

PHS 103 PHS 103.1 ELECTRODYNAMICS 50 4
I PHS 103.2 MATERIALS: PREPARATION AND CHARACTERIZATION

PHS 104 PHS 104.1 ANALOG ELECTRONICS -1 50 4
PHS 104.1 DIGITAL ELECTRONICS -1

PHS 195 ELECTRONICS PRACTICAL -I 50 4
PHS 196 COMPUTER PRACTICAL 50 4

TOTAL 300 24
PHS 201 PHS 201.1 QUANTUM MECHANICS - II 50 4

PHS 201.2 METHODS OF MATHEMATICAL PHYSICS - II
PHS 202 PHS 202.1 SOLID STATE II 50 4

PHS 202.2 SEMICONDUCTOR PHYSICS

II PHS 203 PHS 203.1 ANALOG ELECTRONICS - II 50 4
PHS 203.2 DIGITAL ELECTRONICS - II

C-PHS 204 CONCEPTS OF PHYSICS: INVENTIONS ANS APPLICA TION(CBCS) 50 4
PHS 295 ELECTRONICS PRACTICAL - II 50 4
PHS 296 ADVANCE PRACTICAL I 50 4

TOTAL 300 24
PHS 301 PHS 301.1 QUANTUM MECHANICS - III 50 4

PHS 301.2 STATISTICAL MECHANICS -1
PHS 302 PHS 302.1 MOLECULAR SPECTROSCOPY & LASER PHYSICS 50 4

PHS 302.2 NUCLEAR PHYSICS -1
SPECIAL PAPER (any one)

PHS 303 PHS 303A SOLID STATE PHYSICS-I 50 4
PHS 303B APPLIED EL ECTRONICS-I

PHS 303B.1 APPLIED ANALOG ELECTRONICS-I
III PHS 303B.2 APPLIED DIGITAL ELECTRONICS-I

C-PHS 304 INTRODUCTORY ASTROPHYSICS (CBCS) 50 4
PHS 395 ADVANCE PRACTICAL-II 50 4

SPECIAL BASED PRACTICAL
PHS 396 PHS 396A SOLID STATE PHYSICS-I (practical) 50 4

PHS 396B APPLIED ELECTRONICS-I (practical)
TOTAL 300 24

PHS 401 PHS 401.1 PARTICLE PHYSICS 50 4
PHS 401.2 STATISTICAL MECHANICS - II

PHS 402 PHS 402.2 NUCLEAR PHYSICS - II 50 4
PHS 402.1 QUANTUM FIELD THEORY

PHS 403 PHS 403.1 SEMICONDUCTOR DEVICES 50
PHS 403.2 APPLIED OPTICS

SPECIAL PAPER (any one)
PHS 404 PHS 404A SOLID STATE PHYSICS-II 50 4

IV PHS 404B APPLIED EL ECTRONICS-II
PHS 404B.1 APPLIED ANALOG ELECTRONICS-II
PHS 404B.2 APPLIED DIGITAL ELECTRONICS-II

SPECIAL BASED PRACTICAL
PHS 495 PHS 495A SOLID STATE PHYSICS-II (practical) 50 4

PHS 495B APPLIED ELECTRONICS-II (practical)
PHS 496 PROJECT, SEMINAR AND GRAND VIVA 50 4

TOTAL 300 24
ALL TOTAL 1200 96



Syllabus at a glance

iii) Duration of the Program: 4 Semesters i.e., 2- years.
However, the learners are given time to complete the course within 5 (five) years from the date of

admission.
iv) Instructional Delivery Mechanism: The programme shall be delivered in two years. The

learners shall be provided with the printed SLM which covers almost all the contents in the
syllabus. Apart from this the students will be provided with the SLM in electronic media
depending on the choice of the learner. The PCP programmes are announced well ahead from
the date of commencement. The examination programmes are also announced well before its
commencement. The announcement for PCP or Examination is published in university
website and leading news paper of the state. We have a well structured data base of the
contacts of the learners and a system of delivering information to students using ICT. The
students are also informed about those programmes by SMS. Counselling is also held in
various affiliated study centres. The progress of the learners shall be evaluated by mid-term
and end year examination. Examination rules are adopted as per the rules and regulation
regular system of the university.

v) Faculty: Both regular and distance mode faculties of Vidyasagar University engaged in
teaching, in addition counsellors from experience teachers of colleges, other universities and
research institutes are to be employed. UGC norms are followed for selecting the counsellors.

vi) Media: SLM will be provided in both Print Media, and e-media. The learners will be given
choice to avail print media or e-media or both.

vii) Student Support Service: Existing facilities of central library, photo copying facilities , free
internet and WIFI facility will be available to the students. The students are provided with
facilities for canteen, food corners of the university during holding PCP even in holidays.
Further, in order to successfully execute the programme, a wide range of support services are
provided to the ODL learners.

Network of Study Centres: To assist its learners of Directorate of Distance Education of
Vidyasagar University has established 36 study centres so that learner can choose a study center
nearest to the residence.

(f) Procedure for admissions, Curriculum Transaction and evaluation:

Vidyasagar University has taken a concrete admission policy for all courses offered in
distance mode. This policy includes notification, minimum eligibility criteria and fee structure. In
every academic session the notifications are published in news papers (National Level and local level)
and also in the university website. For different subjects the minimum eligibility criteria for admission

Semister I:
300 marks
24 credits

Semister II:
300 marks
24 credits

Semister III:
300 marks
24 credits

Semister IV:
300 marks
24 credits

Total:
1200 marks
96 credits

Theory Practical Theory Practical Theory Practical Theory Practical Theory Practical
200 100 200 100 200 100 200 100 800 400



is different. There is a fixed fee structure for each subject. The learners are instructed to deposit the
fee by cheque or draft. The system of on line admission is also in the pipe line. Fee structure

Curriculum Transaction incorporates effective planning for providing learning experiences for its
learners, organization of planning, administration/implementation of the organized planning and
evaluation of the implementations by the implementer and the experts in the relevant field.
Curriculum Transaction or Curriculum management is the process of planning and organizing the
curriculum in a particular subject area for different levels of education and continuously monitor it
while being implemented. The main responsibility of the curriculum transaction lies on the teachers
and trainers who may use different types of pedagogies to create a nice academic environment in the
institution and students can be benefited in gaining knowledge and developing skills. Curriculum
transaction is always done through Personal Contact Programmes (PCP). The PCP should aim to
address not only the problems faced by the individual learners but also compensate the pedagogic
limitations of the SLM. So it will not just bring together learners to solve their problems but will be an
intervention for organizing activities to be carried out in teams, using multiple sources of information
available in the university. The activities presently supposed to be carried out at the PCP such as
clarification of doubts; laboratory work and so on will be a part of the curriculum transaction process
planned for the PCP. Efforts are being done to provide e-learning facility.
Evaluation: The evaluation of learners will be made by two modes – internal assessment/assignments
and end-year examination. For the evaluation of scripts there will be a system of spot evaluation for
expediting the publication of result, i.e., the examiners will come to Directorate of Distance Education
and will examine the answer scripts and submit the marks on the spot. In some cases answer scripts
are sent to the examiners and evaluated scripts are collected by messengers within a stipulated time.
Qualified examiners will be appointed for this purpose. There is a system of re-examination of scripts
after publication of results. The computerized system of database formation and preparation mark
sheet and certificate will be employed for correct and speedy delivery of results to the learners.

(g) Requirement of Laboratory Support and Library resource:

Laboratory support is essential to the learner of distance education system in case of
laboratory based subjects like Physics. Directorate of Distance Education, Vidyasagar University have
established dedicated laboratory in the directorate of Distance Education for the laboratory based
subjects like, physics to give exposure of practical knowledge to the learners. Our laboratories are
well equipped with instruments related to Advance practical like Electron temperature measurement
by single probe setup, Electron temperature measurement by double probe setup.GM counter. X-ray
diffractrometer.4-probe setup for bandgap measurement of a semiconductor.LED Experiment setup.
LDR Experiment setup. Instruments related to Electronics
C.R.O,Function generator,Power supply,P.N Junction Experiment, Digital trainer kit, Analog
trainer kit.
Beside these the students are also trained with other instruments available in the laboratories of the
regular department
Practical classes of a particular subject are arranged group wise so that all the learners get sufficient
attention and proper training from counsellors and laboratory instructors. Like theory classes,
practical PCP schedule is announced by news paper and university website at least before 15 days.
Apart from the dedicated laboratory of DDE, the students are also trained in regular departments of
the university.
Library facility: The students are provided with library facility in the central library of the
University. They are used to get reading room as well as lending facilities. The central library is
equipped with a numbers of e-book and e-journals. The learners may also avail such facilities. The

Subject Semistar - I Semistar - II Semistar - III Semistar - IV

Physics 10,400.00 10,350.00 10,750.00 10,750.00



faculty members are provided with ‘remote user’ facility by the central library of Vidyasagar
University.

(h) Cost Estimate of the Programme and the Provisions:

Estimated cost of the programme and the provisions are given in a table below
Programme Development Delivery Maintenance Total

(Lakh) (Lakh) (Lakh) (lakhs)
M. Sc. in Physics 11 9 15 35

Provisions: As it is a continued programme the infrastructure is already in existence. The other
expenses will be fulfilled from the fees collected from the students.

(i) Quality Assurance Mechanism and Expected Programme outcome:

Quality assurance (QA) for distance higher education is one of the main concerns among institutions
and stakeholders today. Quality has always been an issue in distance education (DE) and distance
learning (DL). Quality assurance in distance and higher education has gained serious attention by
institutions, stakeholders, and scholars. In response to QA line of inquiry, institutions have begun to
re-define and re-orient their institutional missions and strategic visions to incorporate and address
quality issues. QA has now reached an important turning point and is influencing DE institution's
management strategies and cultures. Learners are demanding better quality educational services and
provisions. To fulfil these demands, our Directorate of Distance Education must pay close attention to
quality in terms of study material, quality of PCP counsellor, delivery systems and administrative
facility to the learner.

The following major steps would be taken for quality assurance:-
i) Establishment of Center for Internal Quality Assurance
ii) Revision of curriculum in 3 years interval
iii) Quality improvement of SLM
iv) Emphasize for online learning system
v) More emphasis of practical training of the learners in science subjects by improving the

quality of laboratories with sophisticated instruments.
vi) More use of ICT for the management of DL of the university
The expected outcome of the programme is to develop the knowledge and skill of learners of
the specific field. The learner may go for further higher education programmes, e.g., M. Phil, Ph.
D. , M. Tech and other professional programmes. After completion of the programme by distance
mode the learner may prepare themselves for different job oriented entrance examinations, e.g.
NET, GATE, College service entrance (CSC), School Service Entrance (SSC) etc., Thus they
may be employed in Govt. and non-govt. sectors. Apart from this, their training may enable them
for self employment.

A large proportion of physics graduates entering permanent jobs after graduation go into research,
design and development. Although you can get a job as a trainee research scientist with a good first
degree, for those wanting a long term career in research it may be advisable to study for a doctorate
as promotion within research may be hindered without one. However, many junior research staff use
research as a stepping stone to other functions within the company, such as marketing, patent work
and production management, and for graduates with these ambitions a postgraduate degree would not
be necessary. Many of these jobs are with electronics, telecommunications and defence companies
and may be nearer engineering than pure physics. Areas of growth include nuclear and renewable
energy, environmental jobs and defence.



Programme Project Report (PPR) 
 

 

      Programme:  M. Sc. In Zoology 
 

 

(a)  Programme Mission and objective: 
 

Zoology is the study of animals and their ecology, behaviour, structure, physiology, 

development, origin, and distributions. Study individual animals down to the molecular level, as well 

as their populations and communities and the ways they interact with plants and the physical 

environment. Master‟s degrees in Zoology study the classification and understanding of different 

animal species. They train students to appreciate the diversity of Earth‟s fauna, with opportunities to 

specialise in areas such as animal evolution, behaviour and ecology. Courses in this field may also 

incorporate elements of Ecology, Taxonomy and broader Animal Sciences. Entry requirements will 

usually include an undergraduate degree in Biology or another relevant science. 

The proposed programme has the mission and objectives in relation to the teaching and learning in 

open and distance mode. In order to afford Quality Education for every one through distance learning 

mode, need based academic programmes for livelihood and lifelong learning at post graduate level 

has been adopted. In order to set highest benchmark for quality and standards of Indian open distance 

learning strategy, introduction of this programme has enormously been spread. 

The post graduate Programme in Arts, science and commerce to be offered through ODL mode will 
have certain learning outcomes. This programme will help the learners- 

 

   To spread higher education especially among the rural people who are socio economically 

backward. 

   To rid underprivileged society of social evils 

   To enable capacity building among the rural population. 

 
Concept of open learning and distance education system focuses on open access education and 

training to make the learners free from the constraints of time and place, and offering flexible learning 

opportunities to individuals and groups of learners. Open and distance learning (ODL)is one of the 

most rapidly growing fields of education now a days and it has substantial impact on all education 

delivery systems.  The new ODL system has been growing fast because of the development of 

Internet-based information technologies. The concept of ODL education came from idea where the 

learners and the teachers should not restrict themselves in a class room and they should be separated 

by some geographical distance or may be they cannot come close to each other to make the entire 

education system flexible. 

Open and Distance Learning system has tremendous potential of inclusive growth of education 

because of its distinctive nature of being a user-friendly system. ODL system is not only cost effective 

but it can also contribute in the sustainable development through learning processes that transcend 

distance, gender, regional, cultural and socio-economic barriers. 

 
Higher education playing   the role of leadership in the society education   act as catalyst of social 

change and spread of education in a society, is the foundation of success in countries that are 

latecomers for development. Distance education is playing an important role in providing higher 

education to those who are unable to be the part of conventional system. The main objective of ODL 

is to reach the unreached and provide education at the doorstep of the learners according to their 

convenience. 

Formal system was unable to meet the demand of higher education and alternatively distance 

education was adopted as an alternative mode at the University level. 

Most ODL learners having professional responsibilities (jobs) and social responsibilities (families), 

are interested in part time studies because of lack of access to on-campus based studies or are away 

from formal education. To fill up the gap, ODL has become the readily available option for them to 

upgrade their qualifications. 



Typical distance learners are regular students as we all know them, but also parents, physically 

challenged people, and working/business people who are looking for ways to enhance their skills next 

to their busy schedule. 

Masters-level courses in Zoological Science are well suited to Biological Science students seeking to 

pecialise further at postgraduate level. Some offer a general grounding in Zoology, but most a 

specific focus in the understanding and classification of specific species (and / or their environments). 

As a result, postgraduate Zoology is as diverse as the animal kingdom itself. Whatever your specific 

interest, it‟s probably reflected in one or more of the courses below. Employment opportunities and 

outcomes are equally varied. You‟ll be well equipped for PhD research, perhaps leading to an 

academic career. Alternatively, you could work for a range of organisations, from research centres to 

conservation groups. And yes, you could potentially end up working at a zoo. 

 

(b)  Relevance of the programme with HEI Mission 
 

Mission of the Vidyasagar University is defined in its logo “Education, Knowledge and Progress” 

with special emphasis on a curriculum relevant to the ethnic, sociological and geographical needs on 

the catchment region, yet not ignoring the demands of mainstream education. 

The main missions of the university are- 

i.    To improve the economic condition of the region and offer courses which should have the 

potential to garner employment. 
ii. To build human resource with strong character and competence, having the strength to face the 

challenges of the changing realities both in global and local levels and to adapt to the fast-evolving 

technologies. 

 
iii. To promote an all round development of its students with a proper blending of knowledge and 

wisdom acquiring adequate skill in his own subject or trade or vocation through teaching learning 

process and human qualities like compassion, a sense of social responsibility and commitment and 

ethical sense (honesty), tolerance and empathy through various social, cultural, sports and ethical 

value addition programs. 

iv.  To strive for the creation and dissemination of knowledge through continuous research and 

learning process. 

v. To strive for academic excellence 

vii. To strengthen student support system 
The missions of the proposed Programme, M. Sc. In Zoology, are in conformity with the missions of 

the institute. It aims to enable learners to learn and retain a broad base of knowledge in the various 

domains of the subject. The distance mode education has been started in the university with a mission 

to revitalize educational leadership, to set the standard for the production and dissemination of 

knowledge as well as to become an effective instrument of change in the society. Keeping priority 

with the view of “Education For All”, PG courses in Arts, Science and Commerce to be offered or 

being offered through ODL mode is very much relevant to the HEI‟s mission and goals as it aims to 

provide quality education to those aspiring candidates who are deprived of higher education due to the 

limited number of intake in the traditional mode of higher education in the Universities. Moreover, to 

keep the quality intact the curriculum and syllabus has been designed at par with the conventional 

mode keeping in mind the specific needs and acceptability of the learners in the distance mode and in 

keeping with the aims and objectives of the University. The proposal of the programme M. Sc. in 

Zoology will fulfil the above objectives of the university as well as distance mode education. 

 

(c)  Nature and target group of learners: 
 

For the present subject the following groups of learners have been targeted: 

(1) Those who are distracted from the admission in the regular mode due to limited intake 

capacity Vidyasagar University and other HEIs 

(2) Those who are employed in various organizations but have desired to track higher 

education as a passion or as a means for movement up the promotional ladder. 



(3)  Drop primarily due to social, financial and economic compulsions as well as population 

related factors. 

(5) Rural population who are living in remote areas where higher education institutes are not 

easily accessible. 

(4) Job seekers of particular field related to zoology 

(5) People of any age can participate in higher education programmes as there is no age bar 

in ODL mode education. 

. 

(d)    Appropriateness of the programme to be conducted in the ODL mode for acquiring specific   

         skills and competence: 
 

Vidyasagar University emphasized in innovative approach towards curriculum designing, while 

conforming to the basic or core requirements to create a common knowledge base for the state and the 

nation.  Post graduate Programme in Arts, Commerce and Science to be offered through ODL mode 

will have certain learning outcomes. This programme will help the learners to spread higher education 

in all sectors of community. 

• Capacity building among the students particularly from the rural population. 

• To apply skills and knowledge in an internship experience. 
• To develop skills on hand practical related to science subject and also hands on training in 

field exposure 

 
The distance learning under Vidyasagar University offer programme in an expanded mode both in 

volume and the type of programmes. As technology has been getting more affordable and widely 

available, the interest of both learners and institutions in this special kind of education may be 

increased enormous. 

The confluence of classical and modern types of technologies enables creation of new products and 

highly competitive processes in a large number of industrial and agricultural activities besides the 

health sector. The subject Zoology being a core subject of natural science in general and core of life 
science in particular which has under gone a considerable change during last 5 decades specially 
after the discovery of DNA. The syllabus has been prepared keeping in mind the classical zoology 

with modern one. The student after obtaining M.Sc degree will be able to possess knowledge on 

different aspects of the subject. So that they can be competent in handling the academic as well as 

applied aspects of. As well as working as a zoologist, the in-depth knowledge of animal sciences and 

lab and field work equips the learners for a career in the environmental, agricultural and 

pharmaceutical industries. 

 
(e)        Instructional Design: 

 
The first step of instructional design in distance mode is curriculum design. A growing number of 

students globally are enrolling in distance education programs and it is becoming important now, 

more than ever before, to design curriculum that reflects educational principles, represents elements of 

engagement and pedagogy and meets institutional and industry requirements. In doing so, it is vital to 

design contemporary curriculum that ensures these outcomes are attained.   In order to effectively 

design curriculum, the role of the educator as a conductor, technician and choreographer. Finally, a 

triad has been proposed comprising of pedagogy, technology and an engaged community of learners 

as a basis for ensuring curriculum meets contemporary practices. For All these subjects the objective 

of this Open & Distance Learning (ODL) system of education is to develop capacity within and across 

the region to organize distance learning effectively in order to address the educational challenges and 

opportunities, particularly in higher education. 

i) Curriculum Design: The curriculum for M. Sc.   in Zoology is designed by a committee 

comprising of experts from the parent department of the Vidyasagar University along with 

external experts keeping in view the needs of the diverse groups of learners. Efforts have been 

made to adopt the syllabus at par with the regular courses in the University as far as racticable.    

The syllabus after been prepared by the Subject Committee is placed in the 



Advisory Committee of Directorate of Distance Education for approval. On getting the approval 

syllabus is circulated among the students and teachers then uploaded in the website of the 

University. 

ii) Detailed Syllabus: 
SEM- 

ESTER 
PAPER 

CODE 
CONTENT Marks Credit 

 
 
 
 

 
I 

ZOO 101 Non- Chordates& Chordates 50 4 
ZOO 102 Histochemistry& Animal Physiology 50 4 
ZOO 103 Immunology and Methods in Biology 50 4 
ZOO 104 Cell Biology &Cytogenetics 50 4 

 

ZOO 195 
Non- Chordates, Chordates, Histochemistry& Animal 
Physiology (Practical) 

 

50 
 

4 

 

ZOO 196 
Immunology, Methods in Biology,Cell Biology 
&Cytogenetics (Practical) 

 

50 
 

4 

TOTAL 300 24 
 

 
 
 
 

II 

ZOO-201 Biosystematics & Ecological principles 50 4 
ZOO-202 Biophysics &Biochemistry 50 4 
ZOO-203 Molecular Biology &Parasitology 50 4 
C-ZOO Wildlife & Eco-Management and Aqua informatics(CBCS) 50 4 

ZOO-295 Ecological principles, Biochemistry & Field Study) 50 4 
 

ZOO-296 
Biosystematics, Molecular Biology, Parasitology & 
Biophysics 

 

50 
 

4 

TOTAL 300 24 
 

 
 
 
 
 
 
 
 
 
 

III 

ZOO-301 Basic & applied Entomology and Ecotoxicology 50 4 
ZOO-302 Molecular Evolution and Microbiology 50 4 

                          SPECIAL PAPER (A: Fishery; B:Ecology) 
ZOO-303A Fish Taxonomy & Biology and Oceanography  

50 
 

4 ZOO-303B Biodiversity and Conservation Ecology & Aquatic Ecology 
C-ZOO-304 Genetics and Haematology(CBCS) 50        4 

 

ZOO-395 
Entomology, Ecotoxicology, Molecular Evolution and 
Microbiology 

50  

4 

                        SPECIAL PAPER BASED PRACTICAL 
ZOO-396A FISHERY PRACTICAL –I & Field trip  

50 

 

        4 
 

4 

ZOO-396B ECOLOGY PRACTICAL –I & Field trip 

TOTAL 300      24 

 

 
 
 
 
 
 

 

 

IV 

ZOO-401 Environmental pollution & management and Biostatistics 50 4 
ZOO-402 Developmental Biology and Neuro-endocrinology 50 4 

SPECIAL PAPER (A:Fishery; B:Ecology) 
ZOO-403A Aquaculture & Inland and Marine Fisheries  

50 

 
         4 

 
4 

ZOO-403B Systems Ecology & Human Ecology 

ZOO-494 Environmental Management, Bio statistics, Development 
Biology & Neuro Endocrinology 

       50        4 

SPECIAL PAPER (A:Fishery; B:Ecology) 
ZOO-495A FISHERY PRACTICAL –II  

50 

 

4 ZOO-495B ECOLOGY PRACTICAL –II 

SPECIAL PAPER BASED PROJECT/DISSERTATION 

ZOO 496A FISHERY SPECIAL Pr.  

50 
 

4 ZOO 496B ECOLOGY SPECIAL Pr. 

TOTAL 300 24 

GRAND TOTAL 1200 96 

Each paper of 50 marks = End semester examination (40) + internal assessment (10) 
 

 

    Details text of syllabus is given in the hard copy of the application 



 
iii) Duration of the Program: 4 semesters in 2 years. However, the learners are given 

time to complete the course within 5 (five) years from the date of admission. 

iv) Instructional Delivery Mechanism: The programme shall be delivered in two years. The 

learners shall be provided with the printed SLM which covers almost all the contents in the 

syllabus. Apart from this the students will be provided with the SLM in electronic media 

depending on the choice of the learner. The PCP programmes are announced well ahead from the 

date of commencement. The examination programmes are also announced well before its 

commencement.  The announcement for PCP or Examination is published in the University 

website and leading news paper of the state. We have a well- s t r u c t u r e d  data base of 

the contacts of the learners and a system of delivering information to students using ICT. The 

students are also informed about those programmes by SMS. Counselling is also held in various 

affiliated study centres. The progress of the learners shall be evaluated by mid-term and end 

year examination. Examination rules are adopted as per the rules and regulation regular system of 

the university. 

v) Faculty:  Faculties of Vidyasagar University engaged in regular mode teaching, in addition 

counsellors from experience teachers of colleges, other universities a n d  research institutes. 

UGC norms are followed for selecting the counsellors. 

vi) Media:  SLM will be provided in both Print Media, and e-media. The learners will be given 

choice to avail print media or e-media or both. 

vii) Student Support Service: Existing facilities of central library, photo copying facilities, free 

internet and WIFI facility will be available to the students. The students are provided with 

facilities for canteen, food corners of the university during holding PCP even in 

holidays. 

Further, in order to successfully execute the programme, a wide range of support services are 
provided to the ODL learners. 

Network of Study Centres: To assist its learners of   Directorate of Distance Education of 

Vidyasagar University has established   49 study centres so that learner can choose a 

study center nearest to the residence. 

 
(f) Procedure for admissions, Curriculum Transaction and evaluation: 

 
Vidyasagar University has taken a concrete admission policy for all courses offered in 

distance mode. This policy includes notification, minimum eligibility criteria and fee structure. In 

every academic session the notifications are published in news papers (National Level and local level) 

and also in the university website. For different subjects the minimum eligibility criteria for admission 

is different. There is a fixed fee structure for each subject. The learners are instructed to deposit the 

fee by cheque or draft. The system of on line admission is also in the pipe line. 

 

Fee structure: 
 

Subject Semistar - I Semistar - II Semistar - III Semistar - IV 

   M.Sc.  

(Zoology ) 

10,700.00 

13,700.00 # 

10,650.00 

13,650.00 # 

10,850.00 

13,850.00 # 

10,800.00 

13,800.00 # 

 
 

Curriculum Transaction incorporates effective planning for providing learning experiences for its 

learners, organization of planning, administration/implementation of the organized planning and 

evaluation   of   the   implementations   by   the   implementer   and   the   experts   in   the   relevant 

field. Curriculum Transaction or Curriculum management is the process of planning and organizing 

the curriculum in a particular subject area for different levels of education and continuously monitor it 

while being implemented. The main responsibility of the curriculum transaction lies on the teachers 

and trainers who may use different types of pedagogies to create a nice academic environment in the 

institution and students can be benefited in gaining knowledge and developing skills. Curriculum 

transaction is always done through Personal Contact Programmes (PCP). The PCP should aim to 

address not only the problems faced by the individual learners but also compensate the pedagogic 



limitations of the SLM. So it will not just bring together learners to solve their problems but will be an 

intervention for organizing activities to be carried out in teams, using multiple sources of information 

available in the university. The activities presently supposed to be carried out at the PCP such as 

clarification of doubts; laboratory work and so on will be a part of the curriculum transaction process 

planned for the PCP. Efforts are being done to provide e-learning facility. 

Evaluation: The evaluation of learners will be made by two modes – internal assessment/assignments 

and end-year examination. For the evaluation of scripts there will be a system of spot evaluation 

for expediting the publication of result, i.e., the examiners will come to Directorate of Distance 

Education and will examine the answer scripts and submit the marks on the spot. In some cases, 

answer scripts are sent to the examiners and evaluated scripts are collected by messengers within a 

stipulated time. Qualified examiners will be appointed for this purpose.  There is a system of re-

examination of scripts after publication of results. The computerized system of database formation 

and preparation mark sheet and certificate will be employed for correct and speedy delivery of results 

to the learners. 

 
(g) Requirement of Laboratory Support and Library resource: 

 
Laboratory support is essential to the learner of distance education system in case of laboratory-based 

subjects like, Zoology. Directorate of Distance Education, Vidyasagar University have established 

dedicated laboratory in the directorate of Distance Education for M. Sc. in Zoology to give 

exposure of practical knowledge to the learners. Our laboratories are well equipped with sophisticated 

instruments: 

   

  Zoology Laboratory is equipped with the following instruments: 

 

Hot-air-oven, Analytical Instruments (Balance, Digital etc), pH. Meter, Spectrophotometer, Water 

Bath, Deep Freezer, Flame Photometer, Remi centrifuge, Colorimeter, Soil thermometer, Lux meter, 

Sound meter etc. along with plenty of chemicals & glass wares. 

 
Practical classes of a particular subject are arranged group wise so that all the learners get sufficient 

attention and proper training from counsellors and laboratory instructors.  Like theory classes, 

practical PCP schedule is announced by news paper and university website at least before 15 days. 

Apart from the dedicated laboratory of DDE, the students are also trained in regular departments 

of the university. 

Library facility:  The students are provided with library facility in the central library of the 

University. They are used to get reading room as well as lending facilities. The central library is 

equipped with a number of e-book and e-journals. The learners may also avail such facilities. The 

faculty members are provided with „remote user‟ facility by the central library of Vidyasagar 

University 

 
(h) Cost Estimate of the Programme and the Provisions: 

 

      Estimated cost of the programme and the provisions are given in a table below 

Subject Development 
(Lakh) 

Delivery 
(Lakh) 

Maintenance 
(Lakh) 

Total 
(lakhs) 

M. Sc. in Zoology 11 9 19 35 

 

Provisions: As it is a continued programme the infrastructure is already in existence. The other 

expenses will be fulfilled from the fees collected from the students. 

 
(i)         Quality Assurance Mechanism and Expected Programme outcome: 

Quality assurance (QA) for distance higher education is one of the main concerns among 
institutions 
and stakeholders today. Quality has always been an issue in distance education (DE) and distance 

learning (DL). Quality assurance in distance and higher education has gained serious attention by 

institutions, stakeholders, and scholars. In response to QA line of inquiry, institutions have begun to 

re-define and re-orient their institutional missions and strategic visions to incorporate and address 

quality issues. QA has now reached an important turning point and is influencing DE institution's 



management strategies and cultures. Learners are demanding better quality educational services and 

provisions. To fulfil these demands, our Directorate of Distance Education must pay close attention to 

quality in terms of study material, quality of PCP counsellor, delivery systems and administrative 

facility to the learner. 

The following major steps would be taken for quality assurance: - 

 i)          Establishment of Center for Internal Quality Assurance 
ii)         Revision of curriculum in 3 years interval 

iii)        Quality improvement of SLM 
iv)        Emphasize for online learning system 

v) More emphasis of practical training of the learners in science subjects by improving 

the quality of laboratories with sophisticated instruments. 

vi)        More use of ICT for the management of DL of the university 

The expected outcome of the programme is to develop the knowledge and skill of learners of the 

specific field. The learner may go for further higher education programmes, e.g., M. Phil, Ph. D., M. 

Tech and other professional programmes. After completion of the programme by distance mode the 

learner may prepare themselves for different job-oriented entrance examinations, e.g. NET, GATE, 

College service entrance (CSC), School Service Entrance (SSC) etc., Thus they may be employed in 

Govt. and non-govt.  sectors. Apart from this, their training may enable them for self employment. 

 
The learners after getting Masters in Zoology may get jobs directly related to your degree include: 

Ecologist, Environmental consultant, Field trials officer, Marine scientist, Nature conservation officer, 

Physician associate, Research scientist (life sciences). Moreover,the degree is also useful in the 

following : Biomedical scientist, Environmental education officer, Environmental manager, 

Toxicologis. 

https://www.prospects.ac.uk/job-profiles/ecologist
https://www.prospects.ac.uk/job-profiles/ecologist
https://www.prospects.ac.uk/job-profiles/ecologist
https://www.prospects.ac.uk/job-profiles/nature-conservation-officer
https://www.prospects.ac.uk/job-profiles/nature-conservation-officer
https://www.prospects.ac.uk/job-profiles/nature-conservation-officer
https://www.prospects.ac.uk/job-profiles/biomedical-scientist
https://www.prospects.ac.uk/job-profiles/toxicologist
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• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

2.3.1  S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

2.3.2  WæýâX@üá (Introduction) 

2.3.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

2.3.4  âU_ZUyŸ (Subject Matter) 

  @ü. ïîUz×U abâGZá QXÞ Sâ[ýEýZ – @çüz×Wýâºýô / Ê@çüz×@üãNÞýR 

  A. X§ÿ]@üáUó 

  B. RáO aáâbNýó 

  C. aåTüã aáQRá 

  Dü. UáKÙý] BáR 

  ýEý. ^áºýô aáQRá < ^áºýôQXÞ Nýºýš 

2.3.5  aá[aÛïí¤üS (Summary) 

2.3.6  #Rå^ã]Rã (Questions) 

2.3.7  abáZ@ü B÷wƒÿ (References or Bibliography) 

 
  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-102 
 
 

• â^ïí[áRáX (Title of the Unit) 

2.4 îUz×U aáâbNýó < GãURã aáâbNýó Qá[á[ Sâ[ýEýZ 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

2.4.1 S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

2.4.2 WæýâX@üá (Introduction) 

2.4.3 #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

2.4.4 âU_ZUyŸ (Subject Matter) 

 @ü. ïîUz×U aáâbNýó Qá[á[ Sâ[ýEýZ 

 A. GãURã aáâbNýó Qá[á[ Sâ[ýEýZ 

2.4.5 aá[aÛïí¤üS (Summary) 

2.4.6 #Rå^ã]Rã (Questions) 

2.4.7 abáZ@ü B÷wƒÿ (References or Bibliography) 

 
 
 
 
 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-103 
 
 

• â^ïí[áRáX (Title of the Unit) 

3.1  X§ÿ]@üáUó Qá[á[ Sâ[ýEýZ (XRaáX§ÿ], ýEý~üãX§ÿ], QXÞX§ÿ] < â^UáZR @üáUó) 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

3.1.1  S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

3.1.2  WæýâX@üá (Introduction) 

3.1.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

3.1.4  âU_ZUyŸ (Subject Matter) 

  @ü. aX@üá]ãR aXáGGãUïíR[ Sâ[ýEýZ 

  A. X§ÿ]@üáUó: @üâU, âU_Z aÛïí¤üS 

  B. X§ÿ]@üáUó: KÙýÖa < RáX@ü[M 

  C. XRaáX§ÿ] @üáUó Sâ[ýEýZ 

  Dü. ýEý~üãX§ÿ] @üáUó Sâ[ýEýZ 

  ýEý. QXÞX§ÿ] @üáUó Sâ[ýEýZ 

  ýFý. â^UáZR @üáUó Sâ[ýEýZ 

3.1.5  aá[aÛïí¤üS (Summary) 

3.1.6  #Rå^ã]Rã (Questions) 

3.1.7  abáZ@ü B÷wƒÿ (References or Bibliography) 

 
  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-103 
 
 

• â^ïí[áRáX (Title of the Unit) 

3.2  #RåUáP aáâbNýó (Xá]áQ[ Uaå, @çüâºýUáa <Hüá, îaZP #á]á<] < íPð]Ný @üáGã) 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

3.2.1  S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

3.2.2  WæýâX@üá (Introduction) 

3.2.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

3.2.4 âU_ZUyŸ (Subject Matter) 

  @ü. Xá]áQ[ Uaå 

  A. @çüâºýUáa <Hüá 

  B. ïîaZP #á]á<] 

  C. ïíPð]Ný @üáGã 

3.2.5 aá[aÛïí¤üS (Summary) 

3.2.6 #Rå^ã]Rã (Questions) 

3.2.7 abáZ@ü B÷wƒÿ (References or Bibliography) 

 
  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-103 
 
 

• â^ïí[áRáX (Title of the Unit) 

3.3  ^áºýôSPáU]ã 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

3.3.1  S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

3.3.2  WæýâX@üá (Introduction) 

3.3.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

3.3.4  âU_ZUyŸ (Subject Matter) 

  @ü. [áXS÷aáP 

  A. @üX]á@üáÿw‚ÿ 

3.3.5  aá[aÛïí¤üS (Summary) 

3.3.6 #Rå^ã]Rã (Questions) 

3.3.7  abáZ@ü B÷wƒÿ (References or Bibliography) 

 
  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-103 
 
 

• â^ïí[áRáX (Title of the Unit) 

3.4  RáO aáâbNýó, @üâUBáR < UáKÙý] a§ÿãNý 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

3.4.1  S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

3.4.2  WæýâX@üá (Introduction) 

3.4.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

3.4.4  âU_ZUyŸ (Subject Matter) 

  @ü. RáO aáâbNýó Sâ[ýEýZ 

  A. @üâUBáïíR[ Qá[áUáâb@ü âU@üá^ 

  B. UáKÙý] aÛBãNý 

3.4.5  aá[aÛïí¤üS (Summary) 

3.4.6  #Rå^ã]Rã (Questions) 

3.4.7  abáZ@ü B÷wƒÿ (References or Bibliography) 

 
 
 
 
 
 
 
 
 
 
 
 



 
 

 
INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-104 
 
 

• â^ïí[áRáX (Title of the Unit) 

4.1  KÙýâR^ ^Nýïí@ü[ S÷OXáïíQÞ[ BPó < S÷Ul„ý aáâbïíNýó[ bÙÿâNýbáa 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

4.1.1  S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

4.1.2  WæýâX@üá (Introduction) 

4.1.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

4.1.4  âU_ZUyŸ (Subject Matter) 

  @ü. Ê[áXSå[ âX^R 

  A. ïíTüáýIÞý KÙýbÙÿâ]ZáX @üïí]G 

  B. #S÷QáR í]A@ü íBáÌýä 

4.1.5  aá[aÛïí¤üS (Summary) 

4.1.6  #Rå^ã]Rã (Questions) 

4.1.7  abáZ@ü B÷wƒÿ (References or Bibliography) 

 
  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-104 
 
 

• â^ïí[áRáX (Title of the Unit) 

4.2  KÙýâR^ ^Nýïí@ü[ âk‡NýãZáïíQÞ[ #áAóáR < S÷Ul„ý aáâbNýó 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

4.2.1  S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

4.2.2  WæýâX@üá (Introduction) 

4.2.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

4.2.4  âU_ZUyŸ (Subject Matter) 

  @ü. âUPóáaáB[ 

  A. #¤üZ@åüXá[ Pºý 

  B. WæýïíPU XåïíAáSáQóáZ 

  C. Uâ¥ýXýEýú ýEýïíµýáSáQóáZ 

  Dü. Sóá[ãýEÜýáP âX¼ 

4.2.5  aá[aÛïí¤üS (Summary) 

4.2.6  #Rå^ã]Rã (Questions) 

4.2.7  abáZ@ü B÷wƒÿ (References or Bibliography) 

 
  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-104 
 
 

• â^ïí[áRáX (Title of the Unit) 

4.3  âU^ ^Nýïí@ü[ S÷OXáïíQÞ[ S÷Ul„ý aáâbNýó 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

4.3.1  S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

4.3.2  WæýâX@üá (Introduction) 

4.3.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

4.3.4  âU_ZUyŸ (Subject Matter) 

  @ü. S÷XO íýEýðQå[ã 

  A. ^[ÖýEýú ýEýïíµýáSáQóáZ 

  B. aåQãúRáO Pºý 

  C. GãURáRmP Pá^ 

4.3.5  aá[aÛïí¤üS (Summary) 

4.3.6  #Rå^ã]Rã (Questions) 

4.3.7  abáZ@ü B÷wƒÿ (References or Bibliography) 

 
  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-104 
 
 

• â^ïí[áRáX (Title of the Unit) 

4.4  âU^ ^Nýïí@ü[ âk‡NýãZáïíQÞ[ S÷Ul„ý aáâbNýó 

 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

4.4.1  S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

4.4.2  WæýâX@üá (Introduction) 

4.4.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

4.4.4  âU_ZUyŸ (Subject Matter) 

  @ü. #l…Pá^¥ý[ [áZ 

  A. Uåk„ýïíPU Uaå 

  B. aåRãâNý@åüXá[ ýEýïíµýáSáQóáZ 

  C. ^â^Wæý_M Pá^|üÂ 

  Dü. #ïí]á@ü[³R Pá^|üÂ 

  ýEý. ^¦ íCá_ 

  ýFý. NýïíSáUõNý íCá_ 

4.4.5  aá[aÛïí¤üS (Summary) 

4.4.6  #Rå^ã]Rã (Questions) 

4.4.7  abáZ@ü B÷wƒÿ (References or Bibliography) 

 
 
 
 
 



 
 

 
INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-105 
 
 

• â^ïí[áRáX (Title of the Unit) 

5.1  KÙýâR^ ^Nýïí@ü[ @üâUNýá[ Qá[á 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

5.1.1  S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

5.1.2  WæýâX@üá (Introduction) 

5.1.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

5.1.4  âU_ZUyŸ (Subject Matter) 

  @ü. $r‡[ |üÂ 

  A. [§ÿ]á] UïímPóáSáQóáZ 

  B. XQåaæPR Pºý 

  C. íbXýEýú UïímPóáSáQóáZ 

  Dü. RUãRýEýú íaR 

  ýEý. âUbá[ã]á] ýEý¼ôUNýãÞ 

5.1.5  aá[aÛïí¤üS (Summary) 

5.1.6  #Rå^ã]Rã (Questions) 

5.1.7  abáZ@ü B÷wƒÿ (References or Bibliography) 

 
  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-105 
 
 

• â^ïí[áRáX (Title of the Unit) 

5.2  âU^ ^Nýïí@ü[ S÷OXáïíQÞ[ @üâUNýá[ Qá[á 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

5.2.1  S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

5.2.2  WæýâX@üá (Introduction) 

5.2.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

5.2.4  âU_ZUyŸ (Subject Matter) 

  @ü. @üáâ]Páa [áZ 

  A. RG[ë] bÙÿa]áX 

  B. YNýãúRáO íaR|üÂ 

  C. #âXZ ýEý¼ôUNýãÞ 

  Dü. GãURáRmP Pá^ 

  ýEý. aåQãúRáO Pºý 

  ýFý. âUzå× íP 

5.2.5  aá[aÛïí¤üS (Summary) 

5.2.6  #Rå^ã]Rã (Questions) 

5.2.7  abáZ@ü B÷wƒÿ (References or Bibliography) 

 
  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-105 
 
 

• â^ïí[áRáX (Title of the Unit) 

5.3  âU^ ^Nýïí@ü[ âk‡NýãZáïíQÞ[ @üâUNýá[ Qá[á 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

5.3.1  S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

5.3.2  WæýâX@üá (Introduction) 

5.3.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

5.3.4  âU_ZUyŸ (Subject Matter) 

  @ü. aåWýá_ XåïíAáSáQóáZ 

  A. ^âºýô ýEýïíµýáSáQóáZ 

  B. ^¦ íCá_ 

  C. aåRã] Bïí§ÿáSáQóáZ 

  Dü. âURZ XGåXPá[ 

  ýEý. #ïí]á@ü[³R Pá^|üÂ 

  ýFý. UãNýïí^á@ü WýµýáýEýáYÞ 

5.3.5  aá[aÛïí¤üS (Summary) 

5.3.6  #Rå^ã]Rã (Questions) 

5.3.7  abáZ@ü B÷wƒÿ (References or Bibliography) 

 
  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-201 
 
 

• â^ïí[áRáX (Title of the Unit) 

6.1  Wýá_á[ �UâR aÛ¼ôáÿw‚ÿ #áïí]áýEýRá 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

6.1.1  S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

6.1.2  WæýâX@üá (Introduction) 

6.1.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

6.1.4  âU_ZUyŸ (Subject Matter) 

  @ü. �UâR 

  A. �UâR - �UâR@üq† - �UâRâU@üq† 

  B. �UâR@üïíq†[ KÙýfEýá[ïíM îUâýEýïí¼ó[ @üá[M 

  C. �UâR@üq† < �UâRâU@üq† âRMÞïíZ[ RãâNý 

  Dü. �UâR@üq† âRMÞïíZ[ aæ¼ 

  ýEý. �UâR âU@üq† âRMÞïíZ[ aæ¼ 

  ýFý. UáÛ]á �UâR 

  G. y‡[�UâR í^÷âMâUWýáB 

  Hü. Uó³R�UâR[ í^÷âMâUWýáB 

  *×. UáÛ]á #¤ü[ 

  ýIý. UáÛ]á #¤üïí[[ BJýR @üáJýáïíXá 

6.1.5  aá[aÛïí¤üS (Summary) 

6.1.6  #Rå^ã]Rã (Questions) 

6.1.7  abáZ@ü B÷wƒÿ (References or Bibliography) 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-201 
 
 

• â^ïí[áRáX (Title of the Unit) 

6.2  UáÛ]á Wýá_á[ [ìSNýºýš aÛ¼ôáÿw‚ÿ #áïí]áýEýRá 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

6.2.1  S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

6.2.2  WæýâX@üá (Introduction) 

6.2.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

6.2.4  âU_ZUyŸ (Subject Matter) 

  @ü. [ìS 

  A. [ìâSX 

  B. [ìâSX îUâ^tËýó 

  C. [ìâSX < ^oP 

  Dü. [ìâSX < #¤ü[ 

  ýEý. #óáïí]áXTÞü 

  ýFý. KÙýS[ìïíS[ BMá îUâ^tËýó 

  G. [ìâSX âRMÞïíZ[ RáRá Sk„ýâNý 

  Hü. [ìâSïíX[ í^÷âMâUWýáB 

  *×. UáÛ]á ^ïíoP[ BJýR < BJýRBNý 

  ýIý. [ìSNýºýšBNý îUâýEý¼ó 

6.2.5  aá[aÛïí¤üS (Summary) 

6.2.6  #Rå^ã]Rã (Questions) 

6.2.7  abáZ@ü B÷wƒÿ (References or Bibliography) 

 



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-201 
 
 

• â^ïí[áRáX (Title of the Unit) 

6.3  UáÛ]á ^oP[ìS < â¼ôZá[ìïíS[ îUâýEý¼ó 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

6.3.1  S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

6.3.2  WæýâX@üá (Introduction) 

6.3.3 #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

6.3.4  âU_ZUyŸ (Subject Matter) 

  @ü. UáÛ]á ^oP[ìïíS[ îUâýEý¼ó 

  A. UáÛ]á â¼ôZáSïíP[ îUâýEý¼ó 

6.3.5  aá[aÛïí¤üS (Summary) 

6.3.6  #Rå^ã]Rã (Questions) 

6.3.7  abáZ@ü B÷wƒÿ (References or Bibliography) 

 
  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-201 
 

• â^ïí[áRáX (Title of the Unit) 

6.4  UáÛ]á Wýá_á[ Uá@üó aÛ¼ôáÿw‚ÿ #áïí]áýEýRá 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

6.4.1  S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

6.4.2  WæýâX@üá (Introduction) 

6.4.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

6.4.4  âU_ZUyŸ (Subject Matter) 

  @ü. Uá@üó 

  A. #UóUâbNý KÙýSáPáR 

  B. #UóUâbNý KÙýSáPáR *UÛ SP|üfFý âUïír‰_M 

  C. BJýRBNý aX[ìSNýá 

  Dü. aÛBJýR #áP^Þ *UÛ KÙýSáPáR í^÷Mã 

  ýEý. SP|üfFý aÛBJýR aæ¼ 

  ýFý. #áQáBJýR < #âQBJýR 

  G. Uá@üó < ^oPáOÞ 

  Hü. UáÛ]á Wýá_á[ [ìS < SP 

  *×. UáÛ]á SP|üfFý 

  ýIý. abáZ@ü < #RóáRó [ìS 

  Jý. Uá@üó KÙýSáPáïíR[ ¼ôX 

  Ký. Uáïí@üó[ BJýRBNý í^÷Mã 

  ýLý. Uá@üóA~ü < SP|üfFý 

6.4.5  aá[aÛïí¤üS (Summary) 

6.4.6  #Rå^ã]Rã (Questions) 

6.4.7  abáZ@ü B÷wƒÿ (References or Bibliography) 



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-202 
 

• â^ïí[áRáX (Title of the Unit) 

7.1  ýEýYÞáSP, SáJýóSP: 

  1. @üá #á Ný[ëU[ S°×âU Kýá] 

  2. KÙÜýýEýá KÙÜýýEýá SáUNý 

  3. ýIýá]Ný C[ íXá[ 

  4. RB[ Uáâbâ[ í[ íKýáx‡ãñ 

  5. @üábáïí[ íCâR 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

7.1.1  S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

7.1.2  WæýâX@üá (Introduction) 

7.1.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

7.1.4  âU_ZUyŸ (Subject Matter) 

  @ü. #áâUÿt€ýá[ < S÷@üá^ 

  A. ýEýYÞáSïíP[ Wýá_á 

  B. RáX@ü[M 

  C. [ýEýRá@üá], ýEýYÞáSïíP[ aÛAóá, @üâUSâ[ýEýZ 

  Dü. ýEýYÞáSïíP í]á@üáZNý GãUR 

  ýEý. aXáGâýEý¼ 

  ýFý. âU_ZUyŸ / aáQRNýºýš / [ìS@üáYÞ #ïíl‡_M 

  G. ýFýmP / #]Û@üá[ / @üáUóXæ]ó 

7.1.5  aá[aÛïí¤üS (Summary) 

7.1.6  #Rå^ã]Rã (Questions) 

7.1.7  abáZ@ü B÷wƒÿ (References or Bibliography) 



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-202 
 

• â^ïí[áRáX (Title of the Unit) 

7.2  Ê@çüz×@üãNÞýR (SáJýó - UÛ^ã A~ü) 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

7.2.1  S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

7.2.2  WæýâX@üá (Introduction) 

7.2.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

7.2.4  âU_ZUyŸ (Subject Matter) 

  @ü. #áâUÿt€ýá[ < S÷@üá^ 

  A. SåÜâO[ Sâ[ýEýZ < RáX@ü[M 

  B. [ýEýRá@üá], â]âS@üá] < @üâU Sâ[ýEýZ 

  C. UáÛ]á aáâbïíNýó B÷wƒÿâýIý[ |ü[ëNÿšÿ 

  Dü. @üáâbRã âUïír‰_M 

  ýEý. ïí]á@üRáýIýó Uá RáýIýBãâNýXæ]@ü @üáUó 

  ýFý. ýEýâ[¼ - [áQá, @çüz×, UKòýábÙÿ 

  G. @üáUóâýIý[ r‰ã]Nýá, #r‰ã]Nýá 

  Hü. @üáUóâýIýïíNý S÷UáP S÷UýEýïíR[ UóUbá[ 

  *×. báaó[a 

  ýIý. aáâbNýóXæ]ó 

  Jý. @üOáïí^_ 

7.2.5  aá[aÛïí¤üS (Summary) 

7.2.6  #Rå^ã]Rã (Questions) 

7.2.7  abáZ@ü B÷wƒÿ (References or Bibliography) 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-202 
 

• â^ïí[áRáX (Title of the Unit) 

7.3  îUz×U SPáU]ã - SáJýóSP: 

  1. ýEýã[ýEýmP KÙýïí[ (âUPóáSâNý) 

  2. Ul„åý a@üâ] #áXá[ íPá_ (ýEý~üãX§ÿ]) 

  3. ýEýáb XåA Nåýâ] [ábÙÿ (¬áR Páa) 

  4. XâmP[ Uáâb[ @üâJýR @üSáýIý (íBáâUmPPáa) 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

7.3.1  S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

7.3.2  WæýâX@üá (Introduction) 

7.3.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

7.3.4  âU_ZUyŸ (Subject Matter) 

  @ü. ýEýã[ýEýmP KÙýïí[ (âUPóáSâNý) 

  A. Ul„åý a@üâ] #áXá[ íPá_ (ýEý~üãX§ÿ]) 

  B. ýEýáb XåA Nåýâ] [ábÙÿ (¬áR Páa) 

  C. XâmP[ Uáâb[ @üâJýR @üSáýIý (íBáâUmPPáa) 

7.3.5  aá[aÛïí¤üS (Summary) 

7.3.6  #Rå^ã]Rã (Questions) 

7.3.7  abáZ@ü B÷wƒÿ (References or Bibliography) 

 
  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-202 
 

• â^ïí[áRáX (Title of the Unit) 

7.4  Ê Ê îýEýNýRóýEýâ[NýáXçNý @üáUó (XQó]ã]á < #tËýX Sâ[ïífFýP) 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

7.4.1  S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

7.4.2  WæýâX@üá (Introduction) 

7.4.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

7.4.4  âU_ZUyŸ (Subject Matter) 

  @ü. aáQóaáQR UyŸ 

  A. S°×[a 

  B. aAãaáQRá < íBáSãNýºýš 

  C. @çüz×Nýºýš < [áQáNýºýš 

  Dü. íS÷XâU]áa âUUNÞý 

7.4.5  aá[aÛïí¤üS (Summary) 

7.4.6  #Rå^ã]Rã (Questions) 

7.4.7  abáZ@ü B÷wƒÿ (References or Bibliography) 

 
 
 
 
 
 
 
 
 
 



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-203 
 

• â^ïí[áRáX (Title of the Unit) 

8.1  íXCRáPUQ @üáUó 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

8.1.1  S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

8.1.2  WæýâX@üá (Introduction) 

8.1.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

8.1.4  âU_ZUyŸ (Subject Matter) 

  @ü. [aâUýEýá[ 

  A. ýEýâ[¼ âýEý¼M 

  B. ýFýmP < #]Û@üá[ 

8.1.5  aá[aÛïí¤üS (Summary) 

8.1.6  #Rå^ã]Rã (Questions) 

8.1.7  abáZ@ü B÷wƒÿ (References or Bibliography) 

 
  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-203 
 

• â^ïí[áRáX (Title of the Unit) 

8.2  aáïíQ[ #áaR 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

8.2.1  S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

8.2.2  WæýâX@üá (Introduction) 

8.2.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

8.2.4  âU_ZUyŸ (Subject Matter) 

  @ü. ïí[áXáâmý�ýâaGXà < âXâu�ýâaGXà  

  A. Pá^ÞâR@ü @üâUaºýá[ #ïíh‡_á 

  B. âRaBÞ Uá S÷@çüâNý ïíýEýNýRá 

  C. @üáUó Wýá_á, ýFýmP < âýEý¼@üq† 

8.2.5  aá[aÛïí¤üS (Summary) 

8.2.6  #Rå^ã]Rã (Questions) 

8.2.7  abáZ@ü B÷wƒÿ (References or Bibliography) 

 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-203 
 

• â^ïí[áRáX (Title of the Unit) 

8.3  @üâUNýá SáJý: 

  @ü. #RáâX@üá : RG[ë] bÙÿa]áX 

  A. UçâtËý (Sá[áSá[) : #âXZ ýEý¼ôUNýãÞ 

  B. Wýáïí]áUáaá âPïíNý Sáâ[ : âURZ XGåXPá[ 

  C. bìâP ïíWýïía YáZ #]@üáRmPá[ Gïí] : GZ íBáy‡áXã 

  Dü. íXïíC[ XáOå[ : #ïí]á@ü[³R Pá^|üÂ 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

8.3.1  S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

8.3.2  WæýâX@üá (Introduction) 

8.3.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

8.3.4   âU_ZUyŸ (Subject Matter) 

  @ü. #RáâX@üá : RG[ë] bÙÿa]áX 

  A. UçâtËý (Sá[áSá[) : #âXZ ýEý¼ôUNýãÞ 

  B. Wýáïí]áUáaá âPïíNý Sáâ[ : âURZ XGåXPá[ 

  C. bìâP ïíWýïía YáZ #]@üáRmPá[ Gïí] : GZ íBáy‡áXã 

  Dü. íXïíC[ XáOå[ : #ïí]á@ü[³R Pá^|üÂ 

8.3.5  aá[aÛïí¤üS (Summary) 

8.3.6  #Rå̂ ã]Rã (Questions) 

8.3.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-203 
 

• â^ïí[áRáX (Title of the Unit) 

8.4  @üâUNýá SáJý: 

  @ü. @üâýEý KýáU : YNýãúRáO íaR|üÂ 

  A. KÙýýIýSáâA : aåQãúRáO Pºý 

  B. @üóáïíxS : GãURáRmP Pá^ 

  C. @üïîyŠ íPUáZ : a³Z WýµýáýEýáYÞ 

  Dü. íXïíC[ XáOå[ : #ïí]á@ü[³R Pá^|üÂ 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

8.4.1  S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

8.4.2  WæýâX@üá (Introduction) 

8.4.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

8.4.4  âU_ZUyŸ (Subject Matter) 

  @ü. @üâýEý KýáU : YNýãúRáO íaR|üÂ 

  A. KÙýýIýSáâA : aåQãúRáO Pºý 

  B. @üóáïíxS : GãURáRmP Pá^ 

  C. @üïîyŠ íPUáZ : a³Z WýµýáýEýáYÞ 

  Dü. íXïíC[ XáOå[ : #ïí]á@ü[³R Pá^|üÂ 

8.4.5  aá[aÛïí¤üS (Summary) 

8.4.6  #Rå^ã]Rã (Questions) 

8.4.7  abáZ@ü B÷wƒÿ (References or Bibliography) 

 

 
 



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-204 
 
 

• â^ïí[áRáX (Title of the Unit) 

9.1  KÙýâR^-âU^ ^Nýïí@ü[ UáÛ]á [Xó[ýEýRá[ Qá[á 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

9.1.1  S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

9.1.2  WæýâX@üá (Introduction) 

9.1.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

9.1.4  âU_ZUyŸ (Subject Matter) 

  @ü. KÙýâR^ ^ïíNý@ü[ [ýEýRá@üá[ < NýáïíP[ açtËý aáâbïíNýó[ Sâ[ýEýZ 

  A. âU^ ^Nýïí@ü[ [Xó[ýEýRá@üá[ïíP[  açtËý aáâbïíNýó[ Sâ[ýEýZ 

9.1.5  aá[aÛïí¤üS (Summary) 

9.1.6  #Rå^ã]Rã (Questions) 

9.1.7  abáZ@ü B÷wƒÿ (References or Bibliography) 

 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-204 
 
 

• â^ïí[áRáX (Title of the Unit) 

9.2  ^@åüÿw‚ÿ]á - âUPóáaáB[ 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

9.2.1  S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

9.2.2  WæýâX@üá (Introduction) 

9.2.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

9.2.4  âU_ZUyŸ (Subject Matter) 

  @ü. ýEýâ[¼ âUýEýá[ 

  A. #RåUáP aáâbïíNýó[ aáOÞ@üNýá 

9.2.5  aá[aÛïí¤üS (Summary) 

9.2.6  #Rå^ã]Rã (Questions) 

9.2.7  abáZ@ü B÷wƒÿ (References or Bibliography) 

 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-204 
 
 

• â^ïí[áRáX (Title of the Unit) 

9.3  @üX]á@üáïíÿw‚ÿ[ PÂ[ : Uâ¥ýXýEýú ýEýïíµýáSáQóáZ 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

9.3.1  S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

9.3.2  WæýâX@üá (Introduction) 

9.3.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

9.3.4  âU_ZUyŸ (Subject Matter) 

  @ü. ýEýâ[¼ âUýEýá[ 

  A. â@ü âU_Z@ü KÙýSRóáa 

  B. báaó[a 

9.3.5  aá[aÛïí¤üS (Summary) 

9.3.6  #Rå^ã]Rã (Questions) 

9.3.7  abáZ@ü B÷wƒÿ (References or Bibliography) 

 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-204 
 

• â^ïí[áRáX (Title of the Unit) 

9.4  S÷Ul„ý SáJý: 

 @ü. âUPóáaáB[ : [áïíXúaåmP[ â¼ïíUPã 

 A. WýáUUá[ @üOá (RáXáâ¥ýNý S÷Ul„ý) : âUïíU@üáRmP 

 B. aåmP[ < #aåmP[ : #URãúRáO Jýá@åü[ 

 C. bÙÿmý�ýá[Wåýó : îaZP XåGNýUá #áâ] 

 Dü. aÛy€çýâNý[ aÛ@üýIý : #l…Pá^¥ý[ [áZ 

 ýEý. yŠçâNýYá¼áZ [UãúRáO : NýïíSáUõNý íCá_ 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

9.4.1  S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

9.4.2  WæýâX@üá (Introduction) 

9.4.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

9.4.4  âU_ZUyŸ (Subject Matter) 

  @ü. âUPóáaáB[ : [áïíXúaåmP[ â¼ïíUPã 

  A. WýáUUá[ @üOá (RáXáâ¥ýNý S÷Ul„ý) : âUïíU@üáRmP 

  B. aåmP[ < #aåmP[ : #URãúRáO Jýá@åü[ 

  C. bÙÿmý�ýá[Wåýó : îaZP XåGNýUá #áâ] 

  Dü. aÛy€çýâNý[ aÛ@üýIý : #l…Pá^¥ý[ [áZ 

  ýEý. yŠçâNýYá¼áZ [UãúRáO : NýïíSáUõNý íCá_ 

9.4.5  aá[aÛïí¤üS (Summary) 

9.4.6  #Rå^ã]Rã (Questions) 

9.4.7  abáZ@ü B÷wƒÿ (References or Bibliography) 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-205 
 
 

• â^ïí[áRáX (Title of the Unit) 

10.1  KÙýâR^ ^Nýïí@ü[ UáÛ]á RáýIýóaáâbïíNýó[ bÙÿâNýbáa 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

10.1.1   S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

10.1.2   WæýâX@üá (Introduction) 

10.1.3   #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

10.1.4   âU_ZUyŸ (Subject Matter) 

  @ü. [áXRá[áZM Ný@Þü[i… 

  A. PãRUl„åý âX¼ 

  B. íGóáâNýâ[úRáO Jýá@åü[ 

  C. âBâ[^ýEýú íCá_ 

10.1.5   aá[aÛïí¤üS (Summary) 

10.1.6   #Rå^ã]Rã (Questions) 

10.1.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-205 
 

• â^ïí[áRáX (Title of the Unit) 

10.2  âU^ ^Nýïí@ü[ UáÛ]á RáýIýóaáâbïíNýó[ bÙÿâNýbáa 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

10.2.1   S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

10.2.2   WæýâX@üá (Introduction) 

10.2.3   #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

10.2.4   âU_ZUyŸ (Subject Matter) 

  @ü. [UãúRáO Jýá@åü[ 

  A. ¤üãïí[áPS÷aáP âUPóáâUïíRáP 

  B. âk‡ïíGú]á] [áZ 

  C. XlŠO [áZ 

  Dü. ^ýEýãúRáO íaR|üÂ 

  ýEý. âUGR WýµýáýEýáYÞ 

  ýFý. Nåý]aã ]áâbâKòý 

  G. âPâBúýEýú UïímPóáSáQóáZ 

  Hü. UáP] a[@üá[ 

  *×. ^Çåü âX¼ 

  ýIý. #RóáRó #S÷QáR RáýIýó@üá[ 

10.2.5   aá[aÛïí¤üS (Summary) 

10.2.6   #Rå^ã]Rã (Questions) 

10.2.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-205 
 
 

• â^ïí[áRáX (Title of the Unit) 

10.3  @ü. UåïíKòýá ^áâ]ïí@ü[ CáïíKòý í[Üá 

 A. â^@ü@üáUáU 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

10.3.1    S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

10.3.2    WæýâX@üá (Introduction) 

10.3.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

10.3.4   âU_ZUyŸ (Subject Matter) 

  @ü.  (i) UåïíKòýá ^áâ]ïí@ü[ CáïíKòý í[Üá-*[ S÷QáR âU_ZUyŸ 

   (ii) S÷baR âbïíaïíU aáOÞ@üNýá 

   (iii) ýEýâ[¼ âUýEýá[ 

  A.  (i) â^@ü@üáUáïíU[ [ýEýRáïî^]ã 

   (ii) ýEýâ[¼ âUýEýá[ 

   (iii) RáX@ü[ïíM[ aáOÞ@üNýá 

10.3.5   aá[aÛïí¤üS (Summary) 

10.3.6   #Rå^ã]Rã (Questions) 

10.3.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-205 
 
 

• â^ïí[áRáX (Title of the Unit) 

10.4  íPUãBGßR 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

10.4.1    S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

10.4.2    WæýâX@üá (Introduction) 

10.4.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

10.4.4   âU_ZUyŸ (Subject Matter) 

  @ü. @üáâbâR âUïír‰_M 

  A. ýEýâ[¼ SYÞáïí]áýEýRá 

  B. aÛBãNý 

  C. Wýá_á < aÛ]áS 

  Dü. BJýRïî^]ã 

  ýEý. RáX@ü[M 

10.4.5   aá[aÛïí¤üS (Summary) 

10.4.6   #Rå^ã]Rã (Questions) 

10.4.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

 

 
  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-205 
 
 

• â^ïí[áRáX (Title of the Unit) 

10.5  ^@åüÿw‚ÿ]á (UaåXNýã aáâbNýó XâmPïí[[ #RåUáP) : @üáâ]Páa 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

10.5.1    S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

10.5.2    WæýâX@üá (Introduction) 

10.5.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

10.5.4   âU_ZUyŸ (Subject Matter) 

  @ü. ýEýâ[¼ âUýEýá[ 

  A. [a âUýEýá[ 

  B. S÷@çüâNý âýEý¼áZM 

10.5.5   aá[aÛïí¤üS (Summary) 

10.5.6   #Rå^ã]Rã (Questions) 

10.5.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-301 
 
 

• â^ïí[áRáX (Title of the Unit) 

11.1  S÷áýEýãR Wýá_áýEýýEÞýá[ bÙÿâNýbáa 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

11.1.1    S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

11.1.2    WæýâX@üá (Introduction) 

11.1.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

11.1.4   âU_ZUyŸ (Subject Matter) 

  @ü. S÷áýEýãR âB÷ïía[ Wýá_áýEýýEÞýá[ bÙÿâNýbáa 

  A. S÷áýEýãR Wýá[NýãZ Wýá_áýEýýEÞýá[ bÙÿâNýbáa 

11.1.5   aá[aÛïí¤üS (Summary) 

11.1.6   #Rå^ã]Rã (Questions) 

11.1.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-301 
 
 

• â^ïí[áRáX (Title of the Unit) 

11.2  #áQåâR@ü Wýá_áýEýýEÞýá[ bÙÿâNýbáa < Sk„ýâNý 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

11.2.1    S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

11.2.2    WæýâX@üá (Introduction) 

11.2.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

11.2.4   âU_ZUyŸ (Subject Matter) 

  @ü. Nåý]RáXæ]@ü < *ØâNýbáâa@ü Wýá_áýEýýEÞýá 

  A. UMÞRáXæ]@ü Wýá_áýEýýEÞýá 

11.2.5   aá[aÛïí¤üS (Summary) 

11.2.6   #Rå̂ ã]Rã (Questions) 

11.2.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-301 
 
 

• â^ïí[áRáX (Title of the Unit) 

11.3  ^oPNýºýš 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

11.3.1    S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

11.3.2    WæýâX@üá (Introduction) 

11.3.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

11.3.4   âU_ZUyŸ (Subject Matter) 

  @ü. ^oPáOÞNýïíºýš[ aæ¼SáNý 

  A. ^ïíoP ^ïíoP axSïí@Þü[ Q[R < #OÞâR[ìSM 

  B. ^oPáïíOÞ[ Sâ[UNÞýïíR[ @üá[M 

  C. ^oPáOÞ Sâ[UNÞýïíR[ Qá[á 

11.3.5   aá[aÛïí¤üS (Summary) 

11.3.6   #Rå^ã]Rã (Questions) 

11.3.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-301 
 
 

• â^ïí[áRáX (Title of the Unit) 

11.4  S÷ïíZáBNýºýš 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

11.4.1    S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

11.4.2    WæýâX@üá (Introduction) 

11.4.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

11.4.4   âU_ZUyŸ (Subject Matter) 

  @ü. S÷ïíZáBNýïíºýš[ S÷a§ÿ 

  A. S÷P^Þ@ü 

  B. UáýEýRâ¼ôZáNýºýš 

  C. ïíaðGRó 

  Dü. âRïíPß^ 

  ýEý. #UQá[M 

  ýFý. SåRÚâRÞïíPâ^@üá 

  G. SæUÞáRåâXâNý 

  Hü. aXUáZã Uá@üóá]áS: @üïíOáS@üOR [ãâNý 

11.4.5   aá[aÛïí¤üS (Summary) 

11.4.6   #Rå^ã]Rã (Questions) 

11.4.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

 

 

 



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-301 
 
 

• â^ïí[áRáX (Title of the Unit) 

11.5  aXáG Wýá_áâU¬áR 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

11.5.1    S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

11.5.2    WæýâX@üá (Introduction) 

11.5.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

11.5.4   âU_ZUyŸ (Subject Matter) 

  @ü. UMÞRáXæ]@ü aXáGWýá_áâU¬áR 

  A. BâNý^ã] aXáGWýá_áâU¬áR 

  B. UóUbáâ[@ü aXáGWýá_áâU¬áR 

11.5.5   aá[aÛïí¤üS (Summary) 

11.5.6   #Rå^ã]Rã (Questions) 

11.5.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-302 
 
 

• â^ïí[áRáX (Title of the Unit) 

12.1  KÙýâR^ ^Nýïí@ü UáÛ]á KÙýSRóáïía[ Qá[á 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

12.1.1    S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

12.1.2    WæýâX@üá (Introduction) 

12.1.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

12.1.4   âU_ZUyŸ (Subject Matter) 

  @ü. UáÛ]á KÙýSRóáïía[ aæýEýRáSUÞ 

  A. Sóá[ãýEÜýáP : @üá]ãS÷al… 

  B. Uâ¥ýXýEýú ýEýïíµýáSáQóáZ 

  C. Uâ¥ýX – aX@üá]ãR <ØSRóáâa@üBM 

  Dü. [UãúRáO 

12.1.5   aá[aÛïí¤üS (Summary) 

12.1.6   #Rå^ã]Rã (Questions) 

12.1.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-302 
 
 

• â^ïí[áRáX (Title of the Unit) 

12.2  âU^ ^Nýïí@ü UáÛ]á KÙýSRóáïía[ Qá[á 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

12.2.1    S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

12.2.2    WæýâX@üá (Introduction) 

12.2.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

12.2.4   âU_ZUyŸ (Subject Matter) 

  @ü. [UãúRáO Jýá@åü[ 

  A. ^[ÖýEýú ýEýïíµýáSáQóáZ 

  B. @üïíq‰á] @üáïí][ KÙýSRóáa 

  C. UïímPóáSáQóáZ ¼Zã: Nýá[á^¥ý[, XáâR@ü, âUWæýâNýWæý_M 

  Dü. GBPã^ |üÂ 

  ýEý. URTåü] 

  ýFý. y‡áQãRNýá KÙýºý[ UáÛ]á KÙýSRóáa 

  G. Xâb]á <ØSRóáâa@ü 

  Hü. UáÛ]áïíPïí^[ KÙýSRóáa 

12.2.5   aá[aÛïí¤üS (Summary) 

12.2.6   #Rå^ã]Rã (Questions) 

12.2.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-302 
 
 

• â^ïí[áRáX (Title of the Unit) 

12.3  KÙýâR^ < âU^ ^Nýïí@ü íýFýáïýIýBïíq†[ Qá[á 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

12.3.1    S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

12.3.2    WæýâX@üá (Introduction) 

12.3.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

12.3.4   âU_ZUyŸ (Subject Matter) 

  @ü. KÙýâR^ ^Nýïí@ü[ íýFýáýIýBïíq†[ Qá[á 

  A. âU^ ^Nýïí@ü[ íýFýáýIýBïíq†[ Qá[á 

12.3.5   aá[aÛïí¤üS (Summary) 

12.3.6   #Rå^ã]Rã (Questions) 

12.3.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-302 
 
 

• â^ïí[áRáX (Title of the Unit) 

12.4  âU_Uç¤ü : Uâ¥ýXýEýú ýEýïíµýáSáQóáZ 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

12.4.1    S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

12.4.2    WæýâX@üá (Introduction) 

12.4.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

12.4.4   âU_ZUyŸ (Subject Matter) 

  @ü. ýEýâ[¼ âUýEýá[ 

  A. báaó[a 

  B. BPóïî^]ã < UMÞRá[ãâNý 

12.4.5   aá[aÛïí¤üS (Summary) 

12.4.6   #Rå^ã]Rã (Questions) 

12.4.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-302 
 
 

• â^ïí[áRáX (Title of the Unit) 

12.5  @ü. #áPâ[Mã : S÷WýáNý@åüXá[ XåïíAáSáQóáZ 

 A. UåQRã : aåïíUáQ íCá_ 

 B. bZïíNýá : íS÷ïíXú âX¼ 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

12.5.1    S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

12.5.2    WæýâX@üá (Introduction) 

12.5.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

12.5.4   âU_ZUyŸ (Subject Matter) 

  @ü. #áPâ[Mã : S÷WýáNý@åüXá[ XåïíAáSáQóáZ 

  A. UåQRã : aåïíUáQ íCá_ 

  B. bZïíNýá : íS÷ïíXú âX¼ 

12.5.5   aá[aÛïí¤üS (Summary) 

12.5.6   #Rå^ã]Rã (Questions) 

12.5.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-303 
 
 

• â^ïí[áRáX (Title of the Unit) 

13.1  @ü. #]Û@üá[UáP 

 A. [ãâNýUáP 

 B. <ØâýEýNýóUáP 

 C. Uïí¼ôáâºýôUáP 

 Dü. �UâRUáP 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

13.1.1    S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

13.1.2    WæýâX@üá (Introduction) 

13.1.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

13.1.4   âU_ZUyŸ (Subject Matter) 

  @ü. #]Û@üá[UáP 

  A. [ãâNýUáP 

  B. <ØâýEýNýóUáP 

  C. Uïí¼ôáâºýôUáP 

  Dü. �UâRUáP 

13.1.5   aá[aÛïí¤üS (Summary) 

13.1.6   #Rå^ã]Rã (Questions) 

13.1.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

 

 

 



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-303 
 
 

• â^ïí[áRáX (Title of the Unit) 

13.2  aáâbNýó PSÞM (NçýNýãZ #QóáZ – WýáU < [a) 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

13.2.1    S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

13.2.2    WæýâX@üá (Introduction) 

13.2.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

13.2.4   âU_ZUyŸ (Subject Matter) 

  @ü. WýáU axSïí@Þü #áïí]áýEýRá 

  A. [a axSïí@Þü #áïí]áýEýRá 

13.2.5   aá[aÛïí¤üS (Summary) 

13.2.6   #Rå^ã]Rã (Questions) 

13.2.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-303 
 
 

• â^ïí[áRáX (Title of the Unit) 

13.3  UáïíBr‡[ã â^q† S÷Ul„ýáU]ã 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

13.3.1    S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

13.3.2    WæýâX@üá (Introduction) 

13.3.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

13.3.4   âU_ZUyŸ (Subject Matter) 

  @ü. ïí]A@ü Sâ[âýEýâNý 

  A. S÷ïíNýó@üâýIý S÷Uïíl„ý[ âU_ZUyŸ 

  B. S÷ïíNýó@üâýIý S÷Uïíl„ý[ SYÞáïí]áýEýRá < aXáïí]áýEýRá 

  C. BPóïî^]ã 

13.3.5   aá[aÛïí¤üS (Summary) 

13.3.6   #Rå^ã]Rã (Questions) 

13.3.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-304 
 
 

• â^ïí[áRáX (Title of the Unit) 

14.1  [GRã : Uâ¥ýXýEýú (SáJýáÿw‚[) 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

14.1.1    S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

14.1.2    WæýâX@üá (Introduction) 

14.1.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

14.1.4   âU_ZUyŸ (Subject Matter) 

  @ü. [GRã KÙýSRóáïía[ ýEýâ[¼ âUýEýá[ 

A. [GRã KÙýSRóáïía[ #âWýRUNÿšÿ 

B. [GRã KÙýSRóáïía[ báaó[a 

14.1.5   aá[aÛïí¤üS (Summary) 

14.1.6   #Rå^ã]Rã (Questions) 

14.1.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

 

 

 

 

 

 

 

 

 



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-304 
 
 

• â^ïí[áRáX (Title of the Unit) 

14.2  XQåaæPR, [UãúRáO, GãURáRïímP[ KÙýS[ S÷áýEýó < SásEýáNýó S÷WýáU 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

14.2.1    S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

14.2.2    WæýâX@üá (Introduction) 

14.2.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

14.2.4   âU_ZUyŸ (Subject Matter) 

  @ü. XQåaæPïíR[ aáâbïíNýó S÷áýEýó < SásEýáNýó S÷WýáU 

  A. [UãúRáïíO[ aáâbïíNýó S÷áýEýó < SásEýáNýó S÷WýáU 

  B. GãURáRïímP[ aáâbïíNýó S÷áýEýó < SásEýáNýó S÷WýáU 

14.2.5   aá[aÛïí¤üS (Summary) 

14.2.6   #Rå^ã]Rã (Questions) 

14.2.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-304 
 
 

• â^ïí[áRáX (Title of the Unit) 

14.3  íXCPæNý (SæUÞïíXC) : [áGïí^A[ Uaå[ #RåUáP 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

14.3.1    S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

14.3.2    WæýâX@üá (Introduction) 

14.3.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

14.3.4   âU_ZUyŸ (Subject Matter) 

  @ü. #RåUáïíP[ aáOÞ@üNýá 

  A. ïíXCPæïíNý[ [aâUýEýá[ 

14.3.5   aá[aÛïí¤üS (Summary) 

14.3.6   #Rå^ã]Rã (Questions) 

14.3.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-305 
 
 

• â^ïí[áRáX (Title of the Unit) 

15.1  [Uãú@üáUó < RáýIýóaáâbïíNýó[ bÙÿâNýbáa 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

15.1.1    S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

15.1.2    WæýâX@üá (Introduction) 

15.1.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

15.1.4   âU_ZUyŸ (Subject Matter) 

  @ü. [Uãú@üáUó aáâbïíNýó[ bÙÿâNýbáa 

  A. [UãúRáýIýó aáâbïíNýó[ bÙÿâNýbáa 

15.1.5   aá[aÛïí¤üS (Summary) 

15.1.6   #Rå^ã]Rã (Questions) 

15.1.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-305 
 
 

• â^ïí[áRáX (Title of the Unit) 

15.2  [Uãú-KÙýSRóáa, íýFýáýIýBq† < S÷Ul„ý aáâbïíNýó[ bÙÿâNýbáa 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

15.2.1    S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

15.2.2    WæýâX@üá (Introduction) 

15.2.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

15.2.4   âU_ZUyŸ (Subject Matter) 

  @ü. [Uãú KÙýSRóáa aáâbïíNýó[ bÙÿâNýbáa 

  A. [Uãú íýFýáýIýBïíq†[ bÙÿâNýbáa 

  B. [Uãú S÷Ul„ý aáâbïíNýó[ bÙÿâNýbáa 

15.2.5   aá[aÛïí¤üS (Summary) 

15.2.6   #Rå^ã]Rã (Questions) 

15.2.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-305 
 
 

• â^ïí[áRáX (Title of the Unit) 

15.3  [ºýô@ü[Uã 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

15.3.1    S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

15.3.2    WæýâX@üá (Introduction) 

15.3.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

15.3.4   âU_ZUyŸ (Subject Matter) 

  @ü. [ºýô@ü[Uã RáýIýïí@ü[ ýEýâ[¼ âUýEýá[ 

  A. [ºýô@ü[Uã RáýIýïí@ü[ aáÛïí@üâNý@üNýá 

  B. [ºýô@ü[Uã RáýIýïí@ü[ BáR 

15.3.5   aá[aÛïí¤üS (Summary) 

15.3.6   #Rå^ã]Rã (Questions) 

15.3.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-305 
 
 

• â^ïí[áRáX (Title of the Unit) 

15.4  ýEýNåý[§ÿ 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

15.4.1    S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

15.4.2    WæýâX@üá (Introduction) 

15.4.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

15.4.4   âU_ZUyŸ (Subject Matter) 

  @ü. ýEýNåý[§ÿ KÙýSRóáïía[ ýEýâ[¼ âUýEýá[ 

  A. ýEýNåý[§ÿ KÙýSRóáïía y‡áïíP^ã@üNýá 

  B. ýEýNåý[§ÿ KÙýSRóáïía #âWýRUNÿšÿ 

15.4.5   aá[aÛïí¤üS (Summary) 

15.4.6   #Rå^ã]Rã (Questions) 

15.4.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-305 
 
 

• â^ïí[áRáX (Title of the Unit) 

15.5  ïíýFýáýIýBq† SáJý : íSátËýXáu�ýá[, yžÿã[ S¼, *@ü[áâ¼ 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

15.5.1    S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

15.5.2    WæýâX@üá (Introduction) 

15.5.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

15.5.4   âU_ZUyŸ (Subject Matter) 

  @ü. ïíSátËýXáu�ýá[ 

  A. yžÿã[ S¼ 

  B. *@ü[áâ¼ 

15.5.5   aá[aÛïí¤üS (Summary) 

15.5.6   #Rå^ã]Rã (Questions) 

15.5.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-401 
 
 

• â^ïí[áRáX (Title of the Unit) 

16.1  ïí[áXóáâmý�ýâaGX, XKýáâRÞâGX, yËøýá@üýEýá[áâ]GX 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

16.1.1    S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

16.1.2    WæýâX@üá (Introduction) 

16.1.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

16.1.4   âU_ZUyŸ (Subject Matter) 

  @ü. ïí[áXóáâmý�ýâaGX 

A. XKýáâRÞâGX 

B. yËøýá@üýEýá[áâ]GX 

16.1.5   aá[aÛïí¤üS (Summary) 

16.1.6   #Rå^ã]Rã (Questions) 

16.1.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-401 
 
 

• â^ïí[áRáX (Title of the Unit) 

16.2  âbïíu�ýáâ[@üóá] â¼ôâýIýâaGX, @üxSáïí[âýIýWý â¼ôâýIýâaGX, aábÙÿïí@üá#óáRáâ]âýIý@ü 
â¼ôâýIýâaâGX 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

16.2.1    S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

16.2.2    WæýâX@üá (Introduction) 

16.2.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

16.2.4   âU_ZUyŸ (Subject Matter) 

  @ü. âbïíu�ýáâ[@üóá] â¼ôâýIýâaGX 

A. @üxSáïí[âýIýWý â¼ôâýIýâaGX 

B. aábÙÿïí@üá#óáRáâ]âýIý@ü â¼ôâýIýâaâGX 

16.2.5   aá[aÛïí¤üS (Summary) 

16.2.6   #Rå^ã]Rã (Questions) 

16.2.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-401 
 
 

• â^ïí[áRáX (Title of the Unit) 

16.3  ïíSáïíZâýIý£ 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

16.3.1    S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

16.3.2    WæýâX@üá (Introduction) 

16.3.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

16.3.4   âU_ZUyŸ (Subject Matter) 

  @ü. ïíSáïíZâýIý£ BJýRNýºýš 

A. ïíSáïíZâýIýïí£[ Xæ] âU_Z 

16.3.5   aá[aÛïí¤üS (Summary) 

16.3.6   #Rå^ã]Rã (Questions) 

16.3.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-402 
 
 

• â^ïí[áRáX (Title of the Unit) 

17.1  ïí]á@üaÛy€çýâNý < aáâbïíNýó[ aÛ¬á, y‡[ìS < îUâ^tËýó 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

17.1.1    S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

17.1.2    WæýâX@üá (Introduction) 

17.1.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

17.1.4   âU_ZUyŸ (Subject Matter) 

  @ü. ïí]á@üaÛy€çýâNý < aáâbïíNýó[ aÛ¬á 

A. ïí]á@üaÛy€çýâNý < aáâbïíNýó[ y‡[ìS 

B. í]á@üaÛy€çýâNý[ ïí^÷MãâUWýáB 

C. í]á@üaáâbïíNýó[ ïí^÷MãâUWýáB 

17.1.5   aá[aÛïí¤üS (Summary) 

17.1.6   #Rå^ã]Rã (Questions) 

17.1.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

 

 

 

 

 

 

 

 



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-402 
 
 

• â^ïí[áRáX (Title of the Unit) 

17.2  UáÛ]á ýFýKòýá, QÜáQá < S÷UáP 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

17.2.1    S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

17.2.2    WæýâX@üá (Introduction) 

17.2.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

17.2.4   âU_ZUyŸ (Subject Matter) 

  @ü. UáÛ]á ýFýKòýá[ aÛ¬á < Nýá[ îUâ^tËýó 

A. UáÛ]á QÜáQá[ aÛ¬á < Nýá[ îUâ^tËýó 

B. S÷UáïíP[ aÛ¬á < Nýá[ îUâ^tËýó 

17.2.5   aá[aÛïí¤üS (Summary) 

17.2.6   #Rå^ã]Rã (Questions) 

17.2.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-402 
 
 

• â^ïí[áRáX (Title of the Unit) 

17.3  BãâNý@üá, í]á@üBãâNý < í]á@üRáýIýó 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

17.3.1    S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

17.3.2    WæýâX@üá (Introduction) 

17.3.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

17.3.4   âU_ZUyŸ (Subject Matter) 

  @ü. BãâNý@üá[ aÛ¬á < Nýá[ îUâ^tËýó 

A. ïí]á@üBãâNý[ aÛ¬á < Nýá[ îUâ^tËýó 

B. ïí]á@üRáïíýIýó[ aÛ¬á < Nýá[ îUâ^tËýó 

17.3.5   aá[aÛïí¤üS (Summary) 

17.3.6   #Rå^ã]Rã (Questions) 

17.3.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-402 
 
 

• â^ïí[áRáX (Title of the Unit) 

17.4  ïí]á@ü@üOá < ýIýábÙÿS, íXáâýIýTü 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

17.4.1    S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

17.4.2    WæýâX@üá (Introduction) 

17.4.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

17.4.4   âU_ZUyŸ (Subject Matter) 

  @ü. ïí]á@ü@üOá[ îUâ^tËýó 

A. ïí]á@ü@üOá[ ýIýábÙÿS < íXáâýIýTü 

17.4.5   aá[aÛïí¤üS (Summary) 

17.4.6   #Rå^ã]Rã (Questions) 

17.4.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-403 
UBÞ – 1 

 
• â^ïí[áRáX (Title of the Unit) 

18.1  KÙýSRóáïía[ aÛ¬á < îUâ^tËýóaXæb, KÙýSRóáïía[ í^÷MãâUWýáB 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

18.1.1    S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

18.1.2    WæýâX@üá (Introduction) 

18.1.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

18.1.4   âU_ZUyŸ (Subject Matter) 

  @ü. KÙýSRóáïía[ aÛ¬á < îUâ^tËýóaXæb 

A. KÙýSRóáïía[ í^÷MãâUWýáB 

18.1.5   aá[aÛïí¤üS (Summary) 

18.1.6   #Rå^ã]Rã (Questions) 

18.1.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-403 
UBÞ – 1 

 
• â^ïí[áRáX (Title of the Unit) 

18.2  ïíýFýáýIýBïíq†[ aÛ¬á, îUâ^tËýó, íýFýáýIýBïíq†[ í^÷MãâUWýáB 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

18.2.1    S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

18.2.2    WæýâX@üá (Introduction) 

18.2.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

18.2.4   âU_ZUyŸ (Subject Matter) 

  @ü. ïíýFýáýIýBïíq†[ aÛ¬á < y‡[ìS 

A. ïíýFýáýIýBïíq†[ ïí^÷MãâUWýáB 

18.2.5   aá[aÛïí¤üS (Summary) 

18.2.6   #Rå^ã]Rã (Questions) 

18.2.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-403 
UBÞ – 1 

 
• â^ïí[áRáX (Title of the Unit) 

18.3  SïíO[ SÜáýEýá]ã 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

18.3.1    S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

18.3.2    WæýâX@üá (Introduction) 

18.3.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

18.3.4   âU_ZUyŸ (Subject Matter) 

  @ü. SïíO[ SÜáýEýá]ã - ýEýâ[¼ âUýEýá[ 

A. SïíO[ SÜáýEýá]ã - BPóïî^]ã < UMÞRá[ãâNý 

B. SïíO[ SÜáýEýá]ã - S÷á@çüâNý@ü Sâ[ïíU^ 

18.3.5   aá[aÛïí¤üS (Summary) 

18.3.6   #Rå^ã]Rã (Questions) 

18.3.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-403 
UBÞ – 1 

 
• â^ïí[áRáX (Title of the Unit) 

18.4 @üâU 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

18.4.1    S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

18.4.2    WæýâX@üá (Introduction) 

18.4.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

18.4.4   âU_ZUyŸ (Subject Matter) 

  @ü. @üâU KÙýSRóáïía[ ýEýâ[¼ Sâ[ýEýZ 

A. @üâU KÙýSRóáïía[ #á°×â]@üNýá 

18.4.5   aá[aÛïí¤üS (Summary) 

18.4.6   #Rå^ã]Rã (Questions) 

18.4.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

 

 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-403 
UBÞ - 2 

 
• â^ïí[áRáX (Title of the Unit) 

18.1  GãURyŠçâNý 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

18.1.1    S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

18.1.2    WæýâX@üá (Introduction) 

18.1.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

18.1.4   âU_ZUyŸ (Subject Matter) 

  @ü. GãURyŠçâNý - }üQåXá¼ S÷Ul„ý RZ 

A. GãURyŠçâNýïíNý [UãúRáïíO[ íSð[áâM@ü íýEýNýRá 

B. GãURyŠçâNýïíNý [UãúïíýEýNýRá[ aáXâB÷@ü S÷@üá^ 

18.1.5   aá[aÛïí¤üS (Summary) 

18.1.6   #Rå^ã]Rã (Questions) 

18.1.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-403 
UBÞ - 2 

 
• â^ïí[áRáX (Title of the Unit) 

18.2  UõÎýEýYÞá^÷X, âUr‡Wýá[Nýã < ÊâRïí@üNýR S÷âNýÌýá[ bÙÿâNýUçºý 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

18.2.1    S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

18.2.2    WæýâX@üá (Introduction) 

18.2.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

18.2.4   âU_ZUyŸ (Subject Matter) 

  @ü. UõÎýEýYÞá^÷X 

A. âUr‡Wýá[Nýã 

B. ÊâRïí@üNýR S÷âNýÌýá[ bÙÿâNýUçºý 

18.2.5   aá[aÛïí¤üS (Summary) 

18.2.6   #Rå^ã]Rã (Questions) 

18.2.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-402 
UBÞ - 2 

 
• â^ïí[áRáX (Title of the Unit) 

18.3  [UãúRáïíO[ â^}üâ^¤üá (abGSáJý, bÙÿÛïí[âG íaáSáR, aÛy€çýNý íaáSáR âRWÞý[ 
#áïí]áýEýRá) 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

18.3.1    S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

18.3.2    WæýâX@üá (Introduction) 

18.3.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

18.3.4   âU_ZUyŸ (Subject Matter) 

  @ü. [UãúRáïíO[ â^}üâ^¤üá[ #âWýRUNÿšÿ 

A. abGSáJý 

B. bÙÿÛïí[âG íaáSáR 

18.3.5   aá[aÛïí¤üS (Summary) 

18.3.6   #Rå^ã]Rã (Questions) 

18.3.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-403 
UBÞ - 2 

 
• â^ïí[áRáX (Title of the Unit) 

18.4  S÷Ul„ý: 

 @ü. @åüXá[aÇüU < ^@åüÿw‚]á 

 A. â^¤üá[ íb[ïíTü[ 

 B. aáâbNýóNýºýš 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

18.4.1    S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

18.4.2    WæýâX@üá (Introduction) 

18.4.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

18.4.4   âU_ZUyŸ (Subject Matter) 

  @ü. @åüXá[aÇüU < ^@åüÿw‚]á 

  A. â^¤üá[ íb[ïíTü[ 

  B. aáâbNýóNýºýš 

18.4.5   aá[aÛïí¤üS (Summary) 

18.4.6   #Rå^ã]Rã (Questions) 

18.4.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-403 
UBÞ - 2 

 
• â^ïí[áRáX (Title of the Unit) 

18.5  âýFýl…S¼áU]ã 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

18.5.1    S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

18.5.2    WæýâX@üá (Introduction) 

18.5.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

18.5.4   âU_ZUyŸ (Subject Matter) 

  @ü. [Uãú íýEýNýïíR âýFýl…S¼áU]ã 

18.5.5   aá[aÛïí¤üS (Summary) 

18.5.6   #Rå^ã]Rã (Questions) 

18.5.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-403 
UBÞ - 3 

 
• â^ïí[áRáX (Title of the Unit) 

18.1  RáýIýóNýºýš – S÷áýEýó < SásEýáNýó 

 @ü. RáýIýïí@ü[ aÛ¬á, îUâ^tËýó < âUâWýl… KÙýSáPáR 

 A. @üïíXâKý[ aÛ¬á < îUâ^tËýó, ýIøýóáâGâKý[ aÛ¬á, îUâ^tËýó < KÙýSáPáR 

 B. @üáaÞ, @üïíXâKý < S÷baïíR[ Nåý]RáXæ]@ü #áïí]áýEýRá 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

18.1.1    S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

18.1.2    WæýâX@üá (Introduction) 

18.1.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

18.1.4   âU_ZUyŸ (Subject Matter) 

  @ü. RáýIýïí@ü[ aÛ¬á, îUâ^tËýó < âUâWýl… KÙýSáPáR 

  A. @üïíXâKý[ aÛ¬á < îUâ^tËýó, ýIøýóáâGâKý[ aÛ¬á, îUâ^tËýó < KÙýSáPáR 

  B. @üáaÞ, @üïíXâKý < S÷baïíR[ Nåý]RáXæ]@ü #áïí]áýEýRá 

18.1.5   aá[aÛïí¤üS (Summary) 

18.1.6   #Rå^ã]Rã (Questions) 

18.1.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-403 
UBÞ - 3 

 
• â^ïí[áRáX (Title of the Unit) 

18.2  RáýIýïí@ü[ í^÷MãïíWýP: 

 @ü. aÛy€çýNý #]¥ýá[ ^áyžÿ #Råaáïí[ RáïíýIýó[ í^÷MãâUWýáB axSïí@Þü #áïí]áýEýRá 

 A. ýIøýóáâGâKý[ í^÷MãâUWýáB 

 B. @üïíXâKý[ í^÷MãâUWýáB 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

18.2.1    S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

18.2.2    WæýâX@üá (Introduction) 

18.2.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

18.2.4   âU_ZUyŸ (Subject Matter) 

  @ü. aÛy€çýNý #]¥ýá[ ^áyžÿ #Råaáïí[ RáïíýIýó[ í^÷MãâUWýáB axSïí@Þü #áïí]áýEýRá 

  A. ýIøýóáâGâKý[ í^÷MãâUWýáB 

  B. @üïíXâKý[ í^÷MãâUWýáB 

18.2.5   aá[aÛïí¤üS (Summary) 

18.2.6   #Rå^ã]Rã (Questions) 

18.2.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

 

 

 

 

 

 



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
 

Course : BNG-403 
UBÞ - 3 

 
• â^ïí[áRáX (Title of the Unit) 

18.3  Ræ[GábáR 

• BJýR S÷Má]ã (Structure of the Content OR Unit Structure) 

18.3.1    S÷áaâ§ÿ@üNýá < KÙýïí½^ó (Relevance and Objectives of the Unit) 

18.3.2    WæýâX@üá (Introduction) 

18.3.3  #QóáZ âUWýáGR (Appropriate Section and Subsection Heading) 

18.3.4   âU_ZUyŸ (Subject Matter) 

  @ü. Ræ[GábáïíR[ ýEýâ[¼ âýEý¼M 

  A. Ræ[GábáR â@ü âU_Z@ü RáýIý@ü 

18.3.5   aá[aÛïí¤üS (Summary) 

18.3.6   #Rå^ã]Rã (Questions) 

18.3.7   abáZ@ü B÷wƒÿ (References or Bibliography) 

  



 
 

INSTRUCTION OF UGC FOR THE WRITING OF SLM  

(SLM = SELF LEARNING MANAGEMENT) 
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VIDYASAGAR UNIVERSITY 

DIRECTORATE OF DISTANCE EDUCATION 

Dietetics and Community Nutrition Management  

M. Sc.  

Semester – I 

Paper ND01: Unit 01: ADVANCED HUMAN PHYSIOLOGY - I 

SLM Unit No.1.1: Cellular Basis of Physiology 

1. Objectives 

2. Introduction 

3. Structure and functions of Cell, organelles 

3.1 Principles of cell theory 

3.2 Plasma Membrane 

3.2.1 Common features of biological membranes 

3.2.2 Structures of bio-membrane 

3.2.3 Composition of bio-membrane 

3.2.3.1 Membrane lipids 

3.2.3.1.1 Phosphoglycerides 

3.2.3.1.2 Sphingolipid 

3.2.3.1.3 Glycolipid 

3.2.3.1.4 Cholesterol 

3.2.3.1.5 Importance of lipid bilayer 

3.2.3.2 Membrane Carbohydrates 

3.2.3.3 Membrane Proteins 

3.2.3.3.1 Integral Membrane Proteins 

3.2.3.3.2 Peripheral Membrane Proteins 

3.2.3.3.3 Lipid- Anchored Membrane Proteins 

3.2.3.4 Membrane lipids and membrane fluidity 

3.2.3.5 The asymmetry of membrane lipids 

3.2.3.6 Lipids and membrane proteins diffuse rapidly in the plane of the membrane 

3.2.3.7 Functions of bio-membrane 

3.3 Transport across the membrane 

3.3.1 Overview of Membrane Transport 

3.3.2 Types of membrane transport 

3.3.2.1 Active Transport and Passive Transport 

3.3.2.2 Passive diffusion vs. Carrier-assisted Transport 

3.3.2.3  Several features uniport 

3.3.2.3.1 GLUT1 as an uniports 

3.3.2.3.2 Transport of glucose through GLUT1 

3.3.2.4 Co-transport by symporters 

3.3.2.5 Co-transport by antiporters 



3.3.2.6 ATP- powered pumps and the intracellular transport 

3.3.2.7 Transport through channels 

3.3.2.7.1 Water-channels (Aquaporins) 

3.3.2.7.2 Different types of ion channels 

3.3.2.7.2.1 Voltage gated ion channels 

3.3.2.7.2.2 Mechanism of opening of voltage – gated channel 

3.3.2.7.2.3 Ligand mediated and G protein mediated transport 

3.4 Endoplasmic Reticulum 

3.4.1 Structure of endoplasmic reticulum 

3.4.2 Functions of rough endoplasmic reticulum (RER) 

3.4.2.1 Protein synthesis on the RER 

3.4.2.2 RER controls the processing of newly synthesized proteins 

3.4.2.3 The RER synthesizes membranes 

3.4.2.4 Synthesis of integral membrane proteins 

3.4.2.5 Rough ER starts glycosylation 

3.4.3 Functions of smooth endoplasmic 

3.4.3.1 Relation to carbohydrate metabolism 

3.4.3.2 Steroid Biosynthesis 

3.4.3.3 Storage site for calcium 

3.4.3.4 Site for detoxification 

3.5 Golgi Complex 

3.5.1 Electron microscope structure 

3.5.2 Functions of Golgi Complex 

3.5.2.1 Protein Secretion 

3.5.2.2 Mechanism of vesicular traffic 

3.5.2.3 Glycosylation process 

3.5.2.4 Other functions 

3.6 Mitochondria 

3.6.1 Mitochondrial enzymes 

3.6.2 Functions of Mitochondria 

3.7 Lysosome 

3.7.1 Lysosomal enzymes 

3.7.1.1 Synthesis of lysosomal enzymes 

3.7.2 Functions of lysosome 

3.7.3 Abnormal lysosomes can cause fatal diseases 

3.7.3.1 Lysosomal storage diseases 

3.7.3.2 Standard classification of lysosomal storage diseases (LSD) 

3.7.3.3 Signs and symptoms of LSDs 

3.7.3.4 Diagnosis of LSDs 

3.7.3.5 Treatment of LSDs 



3.8 Cell junctions 

3.8.1 Classification of cell functions 

3.8.2 Tight Junctions (TJ) 

3.8.3 Desmosomes 

3.8.4 Gap Junctions 

3.8.4.1 Regulation of gap junction opening 

3.8.4.2 Functions of gap junctions 

4. Summary 

5. Glossary 

6. Self Assesment Questions (SAQs)/Review Questions 

7. Model Answer 

8. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit- 1.2: Blood 

1. Objectives  

2. Introduction 

3. Blood 

3.1 Functions of blood  

3. 2 Composition of blood 

3.2.1 Plasma 

3.2.2 Serum 

3.2.3 Plasma Proteins 

3.2.4 Normal values 

3.2.5 Properties of plasma proteins 

3.2.6 Origin of plasma proteins 

3.2.7 Functions of plasma proteins 

3.3 Blood cells 

3.3.1 Red blood cells 

3.3.2 White blood cells 

3.3.3 Platelets 

3.3.4 Hematocrit Value  

3.3.5 Haemopoiesis 

3.4 Coagulation of Blood 

3.4.1 Factors involved in blood clotting 

3.4.2 Sequence of clotting mechanism  

3.4.3 Blood clot 

3.4.4 Anticoagulants 

3.4.5  Heparin 

3.4.6 Coumarin derivatives 

3.4.7  Edta 

3.4.8  Oxalate compounds 

3.4.9  Citrates 

3.4.10 Other substances which prevent blood clotting 

 

3.5 Bleeding disorders 

3.5.1 Hemophilia 

3.5.2. Purpura 

3.5 .3. Von Willebrand Disease 

3.5.4 Thrombosis 

3.6  Blood groups 

3.6 .1 ABO blood groups 

3.6.2 Blood group systems 

3.6.3 ABO System 



3.6.4 Rh Factor 

4. Glossary  

5. Summary 

6. Self Assessment questions 

7. Check your progress: Model Answers 

8. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No.- 1.3: Cardiovascular System 

1. Objectives 

2. Introduction 

3. Cardiovascular System 

3.1 The structure of the heart  

3.2 Structure of the Heart Wall 

3.3. Valves of the heart  

3.4 Histological structure of heart muscle   

3.5 Histological structure of cardio-vascular system 

3.6 Histological characteristics of different vascular system 

3.7. Electrical conducting system of the heart  

3.8 Electrocardiogram (ECG) 

3.8.1 Electrophysiological basis of ECG  

3.8.2 Recording of ECG:  

3.8.3 ECG leads 

3.8.4 The components of ECG: ECG waves and intervals 

3.9 Blood pressure 

3.9.1 Regulation of blood pressure 

3.9.2 Nervous mechanisms for arterial pressure control 

3.9.4 Control of arterial pressure by the vasomotor center 

3.9.5 Role or chemoreceptor reflex 

3.9.6 Hormonal mechanism for rapid control of arterial pressure  

3.9.7 The long-term mechanism for arterial pressure regulation 

 

3.10 Hypertension  

3.10.1 Classification 

3.10.2 Essential hypertension 

3.10.3 Secondary hypertension 

3.10.4  Risk factors for hypertension           

3. 11 Cardiac output 

3. 11.1 Cardiac index 

3.11.2 Control of cardiac output  

3.11.3 Control of cardiac by venous return 

3.11.4 Role of the action of the heart in controlling cardiac output   

3.12 Cardiac Failure 

3.12.1 Causes Heart Failure 

3.12.2 Symptoms of cardiac Failure 

3.12.3 Acute effects moderate cardiac failure  

3.12.4 Cardiac failure in serve hypertension and in other heart disease 

 



4. Summary 

5. Glossary 

6. Self Assessment questions 

7. Check your progress: Model Answers 

8. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Paper ND01: Unit 02: ADVANCED HUMAN PHYSIOLOGY - II 

SLM Unit No. 2.1: Respiratory system 

1. Objective 

2. Introduction 

3. Respiratory system  

a. Anatomy of respiratory tract  

i. Nose and Nasal Cavity 

ii. Oral cavity and pharynx 

iii. Larynx 

iv. Trachea 

v. Bronchi 

vi. Lungs  

1. Pulmonary alveolus  

2. Histological structure 

3. Pulmonary surfactant 

b. Lung compliance 

i. Static compliance 

ii. Dynamic compliance 

iii. Clinical significance (Alveolar size regulation) 

c. Lung volumes and capacities 

d. Muscle of Respiration 

i. Diaphragm 

ii. Intercostal muscles 

iii. Accessory muscles of respiration 

iv. Muscle of exhalation 

e. Innervations of lungs  

f. Mechanism of breathing 

g. Mechanism of breathing 

i. Mechanism of inspiration 

ii. Mechanism of expiration 

h. Pressure gradient for gaseous exchange 

i. Regulation of respiration 

i. Nervous regulation of respiration 

ii. Chemical regulation of respiration 

iii. Control systems 

4. Summary 

5. Glossary 

6. Suggested questions 

7. Sample questions and answers 

8. Bibliography 



SLM Unit No. 2.2: Endocrinology 

 

1. Objectives  

2. Anatomy of endocrine glands and reproductive organs 

3. Types of hormones 

4. Hormones- Mode of action 

5. Pituitary  

6. Adrenal  

7. Thyroid  

8. Gonadal hormones  

9. Pancreas 

10. Summary 

11. Glossary 

12. Self-assessment questions 

13. Check your Progress: Possible answer 

14. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No. 2.3: Reproductive System                                         

1. Objective 

2. Introduction 

3. Reproductive system: 

     3.1Structure and functions of male and female reproductive organs. 

               3.1.1. Male Reproductive System 

             3.1.2Female Reproduction system 

     3.2Menstrual cycle 

     3.3Physiological changes in pregnancy 

     3.4Physiology of lactation 

4. Summary  

5. Glossary 

6. Self-assessment questions 

7. Check your Progress: Possible answers 

8. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Paper ND02: Unit 03: FOOD SCIENCE AND NUTRITION 

 

SLM Unit No. 3.1: Carbohydrate 

1. Objective 

2. Introduction 

3. Carbohydrates 

3.1. Classification of Carbohydrates 

3.1.1. Physiological classification of carbohydrates 

3.1.2. Chemical classification of carbohydrates 

3.1.2.1. Monosaccharide 

3.1.2.2. Oligosaccharides 

3.1.2.3. Polysachharide 

3.2. Sources of Carbohydrate 

3.3 Functions and utilization of carbohydrate 

3.3.1. Carbohydrates Supply Energy 

3.3.2. Carbohydrates Provide Fuel for the Central Nervous System 

3.3.3. Carbohydrates Provide Fuel for the Muscular System 

3.3.4 Carbohydrates Supposedly Spare Proteins 

3.3.5. Carbohydrates Supposedly Supply “Dietary Fiber” prevent diseases  

3.3.6. Helps to Sleep Better 

3.3.7. Prevents Blood  

3.3.8. Useful to Control Weight  

3.3.9. Improves the Digestive System 

3.3.10. Uplifts Mood 

3.3.11. Helps to Keep Memory Sharp 

3.3.12. Best Nutrient for Athletes 

3.3.13. Risk of cancer is reduced with carbohydrates 

3.3.14. Enjoy Healthier Skin  

3.3.15. Beneficial Uses of Carbohydrates 

3.4. Carbohydrates might cause side effects and common diseases 

3.4.1 Carbohydrates and Oxidative Damage 

3.4.2 Carbohydrates and Inflammation 

3.4.3 Carbohydrates and allergies 

3.4.4 Stroke and Obesity 

3.4.5 Increased Triglycerides 

3.4.6 Risk of Chronic Diseases 

3.4.7 Type 2 Diabetes 

3.4.8 Osteoporosis and intake of carbohydrates 

3.5. Storage of Carbohydrates in the Human Body 

3.5.1Glycogen Formation 



3.5.2 Glycogen Storage 

3.5.3 Glycogen Use 

3.5.4 Other Storage of Carbohydrates 

3.6. Hormonal Regulation of Blood Glucose 

3.6.1 Insulin Basics: How Insulin Helps Control Blood Glucose Levels 

3.6.2 The Role of Glucagon in Blood Glucose Control 

3.7. Interconversion of Hexoses 

3.7.1 Glycolysis 

3.7.2 Fate of Pyruvate 

3.8. Classification and biomedical importance of Sugar derivatives 

3.8.1 Amino sugars 

3.8.2 Deoxy sugars  

3.8.3 Dideoxy and Trideoxy Sugars 

3.8.4 Acidic Sugars 

3.8.5 Artificial Sweeteners 

3.9. Glycoprotein 

3.9.1 Structure 

3.9.2 Nonenzymatic glycosylation  

3.10. Proteoglycan 

3.10.1 Types 

3.10.2 Synthesis 

3.10.3 Function 

3.10.4 Clinical Significance 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

SLM Unit No. 3.2: Dietary Fibers 

1. Objective 

 2. Introduction 

 3. Dietary fiber  

            3.1. Type of dietary fiber 

            3.2. Sources of dietary fiber (DF) 

3.3. Mechanism of action of dietary fiber 

3.4. Chemical composition and physiological significance of dietary fiber 

3.5. Physiological advantages of dietary fiber 

3.6. Physiological disadvantages of dietary fiber 

3.7. Glycaemic Index (GI) 

3.8. Glycemic load (GL) 

4. Summary 

5. Glossary 

6. Self Assessment suggested questions 

7. Sample questions and answers 

8. Bibliography 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

SLM Unit No. 3.3: Proteins 

 1. Objectives  

2. Introduction  

3. Chemistry and biological aspects of Proteins 

3.1 Classification of Proteins  

3.2 Sources of Protein  

3.3 Functions of Proteins 

3.4 Protein Utilization 

3.5 Protein Storage 

3.6 Protein Quality Evaluation  

3.7 Nitrogen Balance 

3.8 Measuring Protein Quality 

3.8.1Biological Value of Proteins 

3.8.2Digestibility Coefficient (DC) of Protein 

3.8.3Net Protein Utilization  

3.8.4Protein Score 

3.8.5Protein Efficiency Ratio (PER)  

3.8.6Protein Digestibility Corrected Amino Acid Score (PDCAAS) 

3.9 Nutritonal Classification of Amino acids 

3.10Amino Acid Balance, Imbalance and Toxicity     

3.10.1 Importance of Amino Acid Balance  

3.10.2 Factors Influencing 

3.10.3 Enzymes involved in Amino Acid Imbalances 

3.11 Amino Acid Pool 

3.12 Amino Acid and Peptide Transporters 

3.13 Therapeutic Applications of Specific Amino Acids 

3.14 Peptides of Physiological Significance  

3.15 Proteins and Gene Expression 

4. Summary 

5. Glossary 

6. Self Assessment Questions  

7. Bibliography 

 

 

 

 

 

 

 



 

SLM Unit No. 3.4: Lipids 

 

1. Objectives 

2. Introduction 

3. Lipids 

3.1Nutritional Significance of Fatty Acids 

(Including SFA, MUFA, PUFA: Functions, Deficiency) 

 3.1.1Unsaturated fatty acids in meat 

3.1.2Unsaturated fatty acids in fish  

3.1.3Unsaturated fatty acids in eggs  

3.1.4Unsaturated fatty acids in plants  

3.1.5Unsaturated fatty acids in fats and oils 

3.2 Fatty acids (including n-6 and n-3) and Diseases 

3.2.1 Role in Cardiovascular Diseases 

3.2.2 Dietary Fatty Acids and the Development of CVD risk factors 

3.2.3 Role in Stroke 

3.2.4 Role in Blood Pressure 

3.2.5 Role in Endothelial Functions 

3.2.6 Role in Arrhythmias 

3.2.7 Role in Diabetes 

3.2.8 Role in Cancer 

3.2.9 Role in Inflammatory Bowel Disease 

3.2.10 Role in Arthritis 

3.2.11Role in Fetal and Infant Development 

      4. Summary 

      5. Glossary  

      6. Self Assessment Questions 

      7. Bibliography  

 

 

 

 

 

 

 

 

 

 

 



 

SLM Unit No. 3.5: Energy Value of Foods 

1. Objectives 

2. Introduction 

3. Energy value of Foods 

 3.1Sources of dietary energy 

 3.2Components of energy requirements 

 3.3Calculation of energy requirements 

 3.4Food energy 

 3.5Energy Values of Foods 

 3.6Energy intake 

 3.7Hunger and satiety 

 3.8Brain regulation of appetite and satiety 

 3.9Gut-brain connection 

4. Other peripheral factors controlling feeding and metabolism 

 4.1Hedonic mechanisms regulating appetite and satiety 

 4.2Energy Utilization by Cells 

4.3Food Molecules Are Broken Down in Three Stages to Produce ATP 

4.4Glycolysis Is a Central ATP-producing Pathway 

4.5The Citric Acid Cycle Generates NADH by Oxidizing Acetyl 

Groups to CO2  

5. Summary 

6. Glossary 

7. Self Assessment Questions 

8. References 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Paper ND02: Unit 04: VITAMINS AND MINERALS IN NUTRITION 

 

SLM Unit No. 4.1: Fat Soluble Vitamins 

1. Objective 

2. Introduction 

3. Fat Soluble Vitamins 

3.1 Vitamin A 

3.2 Vitamin D 

3.3 Vitamin E 

3.4 Vitamin K 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No.-4.2: Water Soluble Vitamins 

1. Objectives 

2. Introduction 

3. Water soluble vitamins 

3.1 Vitamin C 

3.2 Thiamin 

3.3 Riboflavin 

3.4 Niacin 

3.5 Pantothenic Acid  

3.6 Biotin 

3.7 Folate 

3.8 Cobalamin 

3.9 Pyridoxine 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No. - 4.3: Macro Minerals 

1. Objectives 

2. Introduction 

3. Macro minerals 

3.1 Calcium 

3.2 Phosphorus 

3.3 Magnesium 

3.4 Sodium  

3.5 Potassium 

4. Summary 

5. Glossary 

6. Self Assessment Question 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No. 4.4: Micro Minerals 

1. Objectives 

2. Introduction 

3. Micro minerals 

3.1 Iron 

3.1.1 Major Sources 

3.1.2 Functions 

3.1.3 Mechanism of Action  

3.1.4 RDA 

3.1.5 Deficiency and toxicity 

3.2 Zinc 

3.2.1 Major Sources 

3.2.2 Functions 

3.2.3 Mechanism of Action  

3.2.4 RDA 

3.2.5 Deficiency and toxicity 

3.3 Iodine 

3.3.1 Major Sources 

3.3.2 Functions 

3.3.3 Mechanism of Action  

3.3.4 RDA 

3.3.5 Deficiency and toxicity 

 

3.4 Selenium  

3.4.1 Major Sources 

3.4.2 Functions 

3.4.3 Mechanism of Action  

3.4.4 RDA 

3.4.5 Deficiency and toxicity 

3.5 Copper 

3.5.1 Major Sources 

3.5.2 Functions 

3.5.3 Mechanism of Action  

3.5.4 RDA 

3.5.5 Deficiency and toxicity 

3.6 Manganese 

3.6.1 Major Sources 

3.6.2 Functions 

3.6.3 Mechanism of Action  

3.6.4 RDA 



3.6.5 Deficiency and toxicity 

3.7 Fluoride 

3.7.1 Major Sources 

3.7.2 Functions 

3.7.3 Mechanism of Action  

3.7.4 RDA 

3.7.5 Deficiency and toxicity 

3.8 Chromium 

3.8.1 Major Sources 

3.8.2 Functions 

3.8.3 Mechanism of Action  

3.8.4 RDA 

3.8.5 Deficiency and toxicity 

3.9 Molybdenum 

3.9.1 Major Sources 

3.9.2 Functions 

3.9.3 Mechanism of Action  

3.9.4 RDA 

3.9.5 Deficiency and toxicity 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No: 4.5: Ultra trace Minerals 

1. Objectives 

2. Introduction 

3. Ultra trace minerals 

3.1 Arsenic 

3.1.1 Digestion & absorption 

3.1.2 Functions and Mode of Action 

3.1.3 Deficiency/ Toxicity 

3.1.4 RDA & Dietary Considerations 

3.2 Boron 

3.2.1 Digestion & absorption 

3.2.2 Functions and Mode of Action 

3.2.3 Deficiency/ Toxicity 

3.2.4 RDA & Dietary Considerations 

3.3 Nickel 

3.3.1 Digestion & absorption 

3.3.2 Functions and Mode of Action 

3.3.3 Deficiency/ Toxicity 

3.3.4 RDA & Dietary Considerations 

3.4 Silicon 

3.4.1 Digestion & absorption 

3.4.2 Functions and Mode of Action 

3.4.3 Deficiency/ Toxicity 

3.4.4 RDA & Dietary Considerations 

3.5 Vanadium 

3.5.1 Digestion & absorption 

3.5.2 Functions and Mode of Action 

3.5.3 Deficiency/ Toxicity 

3.5.4 RDA & Dietary Considerations 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 



Paper ND03: Unit 05: NUTRITIONAL BIOCHEMISTRY - I.  

SLM Unit No-5.1: Enzymology 

1. Objectives 

2. Introduction 

3. Enzyme and its mechanism of action 

3.1 Nomenclature and classification. 

3.2 Basic structure  

3.3 General properties 

3.4 Coenzymes and their functions 

3.5 Factor influencing enzyme reaction 

3.5.1 Kinetic properties 

3.5.2 Michaelis constant 

3.6 Inhibition  

3.7 Allostericity and feed-back inhibition  

3.8 Mechanism of enzyme action 

3.9 Two-substrate reaction mechanism  

3.10 Isoenzyme 

3.11 Purification  

4. Summary  

5. Glossary 

6. Self-assessment questions 

7. Check your Progress: Possible answers 

8.  Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No-5.2: Metabolism of Carbohydrate 

1. Objectives 

2. Introduction 

3. Metabolism of glucose, glycogen and their disorders 

3.1 Glycolysis and the oxidation of pyruvate 

3.2 TCA cycle 

3.3 Glycogen metabolism 

3.4 HMP shunt 

3.5 Gluconeogenesis  

3.6 Bioenergetics  

3.7 Disorders of carbohydrate metabolism 

3.7.1Galactosemia 

3.7.2 Glycogen storage disease  

3.7.3 Pentosuria 

3.7.4 Abnormal level in blood glucose 

4. Summary 

5. Glossary 

6. Self-assessment questions 

7. Check your Progress 

8. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit no. 5.3: Metabolism of Lipid 

1. Objective 

2. Introduction 

3. Metabolism of fatty acids, glycerides, triglycerides, phospholipids & cholesterol 

3.1 Biosynthesis of fattyacids 

3.2 Steps in Biosynthesis 

3.3 Fatty acid synthase complex  

3.4 Synthesis of Unsaturated fatty acids 

3.5 Oxidation of fatty acids 

3.5.1 Even no. Saturated fatty acids 

3.5.2 Odd nymber Saturated fatty acids 

3.5.3 Beta oxidation of Unsaturated fatty acids 

3.5.4 Eenergetics 

3.6 Glycerides 

3.7 Phospholipids 

3.8 Cholesterol 

3.9 Disorders of lipid metabolism 

3.10 Lipoprotein and their significance 

4. Summary 

5. Glossary 

6. Self assessment questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Paper ND03: Unit 06: NUTRITIONAL BIOCHEMISTRY - II 

SLM Unit no 6.1: Protein and Amino acid Metabolism 

 

1. Objective  

2. Introduction 

3. Protein and amino acid metabolism 

    3.1 Biosynthesis of protein 

    3.2 Nitrogen fixation  

    3.3 General catabolism of amino acids 

    3.4 Synthesis of Essential Amino Acids  

    3.5 The Pyruvate Family 

    3.6 Histidine Biosynthesis:  

    3.7 Nonessential Amino Acid Biosynthesis  

    3.8 Amino Acid Catabolism  

    3.9 Inborn Errors in Amino Acid Metabolism  

    3.10 Amino Acid Catabolism  

4. Summary 

5. Glossary 

6. Self Assesment Questions  

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit no 6.2: Biological Oxidation 

1. Objectives 

2. Introduction 

3. Biological oxidation 

3.1 Electron and proton transfer molecules  

3.2 Eukaryotic electron transport chains  

 

3.3 Electron donors  

3.4 Electron acceptors  

4. Summary 

5. Glossary 

6. Self Assesment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM UNIT-6.3: Integration and Regulation of Metabolism 

 

1. Objective 

2. Introduction 

3. Carbohydrate metabolism 

3.1. Glycolysis: a central pathway of glucose metabolism an outline: 

3.2. Regulation of glycolysis 

3.3. Biosynthesis of glucose from pyruvate: gluconeogenesis 

3.4. Control of gluconeogenesis and sources of glucose precursors 

3.5. Glycogen metabolism 

3.6. The citric acid cycle 

3.6.1. The citric acid cycle - an overview 

3.6.2. Regulation 

3.6.3. Pyruvate dehydrogenase links glycolysis to citric acid cycle 

3.7. Pentose phosphate pathways 

3.8. Oxidative phosphorylation 

3.8.1. The respiratory chain consists of four complexes: three proton pumps and a physical link 

to the citric acid cycle 

3.8.2. The high potential electrons of NADH enter the respiratory chain at NADH-Q 

oxidoreductase 

3.8.3. Ubiquinol is the entry point for electrons from FADH2 of flavoproteins 

3.8.4. Electron flow from ubiquinol to cytochrome c through Q-Cytochrome C oxidoreductase 

3.8.5. The Q cycle funnels electrons from a two-electron carrier to a one- electron carrier and 

pumps protons 

3.8.6. Cytochrome C oxidase catalyzes the reduction of molecular oxygen to water  

4. Lipid metabolism 

4.1. Lipogenesis 

4.2. Tissue uptake of fatty acids 

4.3. Lypolysis 

4.4. Beta oxidation 

4.5. Fatty acid oxidation is tightly regulated 

4.6. Ketogenesis 

4.7. Ketone bodies are over produced in diabetes & during starvation 

 5. Protein metabolism 

5.1. Integration of metabolism in different organs after a meal and during fasting 

5.2. Some specialized metabolic characteristics of organs  

6. Summary  

7. Glossary 

8. Self Assessment Questions 

8. References 



SLM Unit No. 6.4.: Oxidative Stress and Antioxidants 

1. Objectives 

2. Introduction 

3. Oxidative stress and antioxidants 

3.1. Free radicals, definition, and formation in biological system 

3.2. Natural antioxidant and their defense against free radicals 

3.3. Role of free radicals and antioxidant in health and disease 

3.4. Lipid peroxidation and DNA fragmentation 

4. Summary 

5. Self assessment questions (SAQs) 

6. Check your Progress (CYP) 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Semester – II 

Paper ND07: Unit 13: ADVANCED HUMAN PHYSIOLOGY – III 

 

SLM Unit- 13.1: Digestive System 

1. Objectives 

2. Introduction  

3. Digestive System 

3.1 Functional Organization of GI System: 

3.1.1 The Four Layers of The Digestive Tract 

3.1.2 Innervations of GI Tract 

             3.2 Functions of the GI Tract: 

                  3.2.1neural and Hormonal Integration Of GI Functions  

3.3 Digestion And Absorption 

                  3.3.1 Digestion of Carbohydrates 

                  3.3.2 Absorption of Carbohydrates 

                  3.3.3 Digestion of Proteins 

                  3.3.4 Absorption of Amino Acids 

                  3.3.5digestion of Fats 

                  3.3.6absorption of Fats 

3.4 Secretory Functions of GI Tract  

                  3.4.1 Salivary Secretion  

                  3.4.2 Gastric Secretion  

                  3.4.3 Intestinal Secretion 

                  3.4.4 Pancreatic Secretion 

 3.5 Gastrointestinal Hormones 

 3.6 Movements of the Alimentary Canal 

4. Summary 

5. Glossary 

6. Self Assesment Questions 

7. Model Answer 

8. Bibliography 

 

 

 

 

 

 

 

 

 



 

SLM Unit No. 13.2: Excretory System 

1. Objective 

2. Introduction 

3. Anatomical localization and structure of the Kidney 

4. Functions of the kidney 

5. Mechanism of urine formation and excretion 

6. Compositions of urine 

7. Role of Kidney in water, electrolyte and acid base balance  

8. Summary 

9. Glossary 

10. Self Assessment Questions 

11. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

SLM Unit No. 13.3: Excitable Tissue 

                                                                                                                                                                                           

1. Objectives 

2. Introduction 

3. Excitable tissue 

3.1. Nerve  and Muscle                                                                              

3.1.1. Nerve 

3.1.1.1 Neurones & Glial cells  

3.1.1.2 Trophic factors 

3.1.2 Muscle, Types of muscle system and their importance      

                     3.1.2.1 Organization of skeletal muscle 

                     3.1.2.2. Skeletal muscle types 

                     3.1.2.3. Biophysical properties of skeletal muscle 

3.1.2.4. Basic organization of smooth muscle 

3.1.2.5. Types of smooth muscle  

3.1.2.6. Innervations of smooth muscle  

3.1.2.7. Structure of cardiac muscle 

 

3.1.3. Chemical, Electrical and molecular involvement in muscle contraction 

3.1.3.1. Control of skeletal muscle contraction                                                  

3.1.3.2. Motor unit 

3.1.3.3. Energy sources in muscle contraction 

3.1.3.4. Control of smooth muscle activity and regulation of contraction 

3.1.3.5. Control of cardiac muscle activity 

3.1.3.6. Regulation of the force of contraction of cardiac muscle 

                                                                                                    

3.1.4 .Resting membrane potential & Action potential                               

 3.1.4.1. Electrical signals of nerve cell 

3.1.4.2. How ion movements produce electrical signals 

3.1.4.3. Forces that create Membrane potentials 

3.1.4.4. The ionic basis of resting membrane potential 

3.1.4.5. The ionic basis of Action potential 

3.1.4.6. Sequence of events during Action potential  

3.1.5. Nerve impulse propagation                                                                 

3.1.5.1. Factors affecting conductivity of nerve 

3.1.5.2. Classification of nerve fibres on  the basis of  conduction velocity 

3.1.5.3. Mechanism of conduction of nerve impulse 

3.1.5.4. Saltatory conduction in the myelinated nerve fibre 

3.1.6. Synaptic & Neuromuscular transmission                                         



3.1.6.1. Structure and Properties of synapses 

3.1.6.2. Properties of electrical synapses 

3.1.6.3. Properties of chemical synapses 

3.1.6.4. Properties of neurotransmitters 

3.1.6.5. Quantal release of neurotransmitter 

3.1.6.6. Role of Calcium in Transmitter Secretion 

3.1.6.7. Ionotropic and metabotropic receptors 

3.1.6.8. Mechanism of synaptic transmission 

3.1.6.9. Anatomical structure of neuromuscular junction 

3.1.6.10. Mechanism of neuromuscular transmission 

3.1.6.11. Action of drugs on neuromuscular transmission                                                                                                

3.2. Function of hypothalamus-hunger, satiety and thirst                      

3.2.1Neuroendocrine regulation of hunger and satiety-Leptin , Ghrelin   

3.2.1.1 Energy homeostasis                                                                              

3.2.1.2 Regulation of body weight 

3.2.1.3 The Leptin Protein 

3.2.1.4 Leptin receptors(Ob-R) 

3.2.1.5 Mechanism of Leptin action in brain 

3.2.1.6 Leptin signalling pathways 

3.2.1.7 Central Melanocortin system in the regulation of food intake 

3.2.1.8 Effects on ghrelin on hypothalamus 

3.2.1.9. Structure of ghrelin and functional receptor 

3.2.1.10. Distribution and biological function of ghrelin 

3.2.1.11. Ghrelin and control of appetite: Major effects and mechanism of action 

3.2.2. Neural basis of behaviour and emotion                                                

3.2.2.1. Physiological Changes Associated with Emotion  

3.2.2.2. The integration of emotional behaviour 

3.2.2.3. The Limbic system 

3.2.2.4 .The Importance of the Amygdala  

3.2.2.5. Emotion, Reason, and Social behaviour 

3.3. Chemical sense-smell and taste                                                    

3.3.1. The organization of olfactory system                                                                                               

3.3.2. Olfactory perception in humans 

3.3.3. Assessing Olfactory Function in the Laboratory 

3.3.4. Olfactory epithelium and Olfactory receptor neurones 

3.3.5. Odor transduction and odorant receptor proteins 

3.3.6 Physiological mechanism of Odor Transduction 

3.3.7. The Olfactory Bulb 

3.3.8. The organization of the Taste System 

3.3. 9.The taste Perception in Humans 



3.3.10. Taste Receptor Proteins and Transduction 

4. Self Assessment Questions (SAQ)/CYPS and activities                   

5. Summary 

6. Glossary                                                                                                 

7. Self Assessment Questions                                                                                 

8. Bibliography      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                                      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No. 13.4: Immune System  

 

1. Objectives 

2. Introduction 

3. Immunology 

3.1Properties  

3.2Natural and acquired immunity 

3.3Features of immune responses 

3.4 Antigen-antibodies- types and property 

3.5 Antigen-antibody interaction 

3.6 MHC molecules  

3.7 Hypersensitivity and allergy 

3.8 Auto immune disorders 

3.9 Immunomodulation by foods 

4. Summary 

5. Glossary 

6. Self Assesment Questions 

7. Check your progress 

8. References 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Paper ND07: Unit 14: MOLECULAR BIOLOGY IN NUTRITION 

 

SLM Unit no. 14.1: Metabolism of Nucleic Acids 

1. Objective 

2. Introduction 

3. Metabolism of nucleic acids 

3.1 Biosynthesis of purine and pyrimidine nucleotides 

3.2 Disorders of purine and pyrimidine metabolism 

3.3 Biochemical importance of cyclic AMP 

3.4 DNA replication and repair 

4. Summary 

5. Glossary 

6. Self Assessment questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM UNIT-14.2: Molecular Biology in Nutrition 

 

1. Objectives 

2. Introduction 

3. Molecular Biology 

3.1. Structure and types of DNA: Chemical Nature of Genetic Materials (i.e., DNA) 

3.2. Nucleic acid sequencing 

3.3. Replication 

3.4 Structure and types of RNA 

3.5. Transcription  

3.6. Translation 

3.7. Lac Operon 

3.8. Transposone  

3.9. Recombination 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No. 14.3: Genetic Engineering 

1.Objectives 

2. Introduction 

3. Genetic Engineering 

3.1. Maternal inheritance 

3.2. Components of recombinant DNA technology 

3.3. Restriction endonuclease 

3.4. Sticky end and blunt end 

3.5. Definition of linker and adopters 

3.6. Types of cloning vector 

3.7. Transformation and transfection 

3.8. Genomic library and cDNA library 

3.9. Application of rDNA technology 

3.10. Principles and methods of protein and genetic engineering  

3.11. Gel electrophoresis 

4. Summary 

5. Self assessment questions (SAQs) 

6. Check your progress (CYP6) 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Paper ND08: Unit 15: FOOD MICROBIOLOGY AND TOXICOLOGY 

SLM Unit No. 15.1: Classification and Morphology of Microorganism 

 

1. Objectives 

2. Introduction 

3.1Microbial classification and taxonomy 

3.1.1 Phenetic Classification 

3.1.2 Phylogenetic Classification 

3.1.3 Genotypic Classification 

3.2 Molds 

3.3 Yeasts 

3.4 Bacteria 

3.5 Virus: 

3.6 Algae: 

3.7 Protozoa 

3.8 Microbiology of water 

3.8.1 The microbiology of freshwater 

3.8.2 The microbiology of seawater 

3.9 Methods of water purification 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

SLM Unit NO.-15.2: Microbiology of Food 

 

1. Objectives 

2. Introduction 

3. Microbiology of Food 

3.1Microflora of Raw Milk 

3.2 Microflora of Cereals 

3.3 Microflora of Vegetables and Fruits 

3.4 Microflora of Raw And Ready-To-Eat Meat Products 

3.5 Mode of action of food borne diseases food borne illness 

3.5.1 Campylobacter 

3.5.2 Salmonella 

3.5.3 Shigella 

3.5.4 Yersinia enterocolitica 

3.5.5 Pathogenic E. coli 

3.5.6 Bacillus cereus. 

3.5.7 Clostridium perfringens 

3.5.8 Helminths And Nematodes 

3.5.9 Protozoa 

3.5.10 Toxigenic Algae 

3.5.11 Toxigenic Fungi 

3.5.12 Virus 

4. Summary 

5. Glossary  

6. Self assessment questions 

7. References 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No. – 15.3: Food Spoilage 

 

1. Objective  

2. Introduction 

3. Food Spoilage    

 3.1 Causes of food spoilage and microorganism in Food (mold, yeast, bacteria)  

 3.2 Primary sources, morphology, cultural characteristics and biochemical activities, of   

microorganism 

3.3 Factors affecting growth and survival of microorganism in food 

3.4 Physical and chemical means to control microorganism 

3.5 Contamination and spoilage of foods (cereals, sugar, vegetables and fruits, meat, fish, 

eggs, milk) 

3.6Methods of isolation and detection of microorganism in food 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

                                                                                                           

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM UNIT NO 15.4: Food Toxicology and Food Borne Illness 

1. Objectives 

2. Introduction 

3. Food toxicology and food borne illness 

3.1Toxicological paradigm 

3.2Natural toxicants from plant source 

3.3Mycotoxins and fungal toxins 

3.4Foodborne viruses 

3.5Pesticides and industrial waste contaminated toxicants 

3.6Environmental Health hazards 

4. Summary 

5. Glossary 

6. Self Assesment questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No 15.5: Food Safety, Assessment, Regulation and Standard 

1. Objectives 

2. Introduction 

3. Food Safety : Assesments,Regulation And Standard 

 3.1Microbiological Assessment of Food Quality 

3.2 Indicators of Product Quality 

3.2.1 Microbe 

3.2.2 Categories of indicator organisms include 

3.2.3 Assessment of Numbers of Microorganisms and/or Microbial Activity 

3.2.4 Indicators of Potential Human or Fecal Contamination or Possible Presence of 

Pathogens 

3.3 Indicators of Food Safety 

3.3.1 Coliforms 

3.3.2 Enterococci 

3.3.3 Bifidobacteria 

3.4 Coliform Criteria and Standards 

3.5 Some Limitations for Food Safety Use 

3.6. Good Manufacturing Practices - GMP. 

3.7. Hazard analysis and critical control points (HACCP) 

3.8. Food safety Regulations 

3.9. Food Safety and Standards Authority of India (FSSAI) 

3.10 Food Safety Management 

3.11. Recommended Consumer Food Safety Practices 

4. Summary 

5. Glossary 

6. Check Your Progress 

7. References  

 

 

 

 

 

 

 

 

 

 

 

 

 



Paper ND08: Unit 16: FOOD BIOTECHNOLOGY  

SLM Unit No. 16.1: Use of Biotechnology for Food Processing 

1. Objectives 

2. Introduction 

   3. Use of Biotechnology for Food Processing 

3.1. Historical Perspective of Indian Fermented Food 

       3.1.1. Advantages of Fermented Food 

3.2. Production of some fermented foods 

3.2.1. Yoghurt Production 

3.2.2. Buttermilk Production 

3.2.3 Cheese Production 

3.3. Starter Cultures 

3.3.1. Traditional Approaches in Genetic Improvement of Starter 

Cultures 

3.3.2. Molecular Approaches in Improvement of Starter Cultures 

3.3.3. Biotechnology in the Production of Enzymes 

3.3.4. Biotechnology in the Production of Food Ingredients 

3.3.5. Genetically Modified (GM) Starter Culture 

3.3.6. Genetically Modified (GM) Foods 

3.3.7. Biotechnology in Diagnostics for Food Testing 

 

3.4. Role of Biotechnology in Food Production 

3.5. Problems associated with production 

3.6. Safety of Food Produced With Biotechnology Processes 

3.7. Benefits and Risks of Biotechnology in Food Production 

3.8. Future of Food Biotechnology 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 



 

SLM Unit No. 16.2: Genetically Modified Foods 

1. Objective 

2. Introduction: Concept of GM food 

      3. Genetically Modified food: Nutritional aspects and health concern: 

      3.1 Need for Genetically Modified food 

        3.2 Food challenges 

            3.2.1 Potential Challenges 

        3.2.2 Future Challenges to Food 

     3.3 Potential benefits in agriculture 

     3.4 Crop engineering  

     3.5 Nutritional Improvement 

           3.6 GM animal foods: 

           3.7 Genomic analysis of GM food 

       3.7.1 Genetics of GM food 

    3.7.2 Genetic analysis and GMO Testing: 

              3.8 Safety of G.M food 

3.8.1 Labeling of Genetically Modified Food 

                    3.8.2 Merits and demerits of GM foods 

         4. Summary 

         5. Self assessment question 

         6. References 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No. 16.3: Technology for Production of Alcoholic Beverages 

1. Objective 

2. Introduction 

3. Alcoholic beverage  

3.1 Technology for production of alcoholic beverages 

3.2 Fermented cereal and legume based product 

3.3 Traditional and yeast leavened products 

3.4 Fermentation of vegetables and fruits 

3.5 Lactic acid fermentation 

3.6 Fermented milk products 

3.6.1 Yoghurt 

3.6.2 Buttermilk 

3.6.3 Cheese  

3.7 Fermentation of meat and fish 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No. 16.4: Food Preservation 

 

1. Objectives 

2. Introduction 

3. Food Preservation: Principles and Methods 

3.1 Principles of food preservation 

3.2 Importance of food preservation  

3.3 Methods of food preservation 

3.3.1 Physical methods of food preservation 

3.3.1.1 Heat sterilization process 

3.3.1.1.1 Sterization 

3.3.1.1.2 Pasteurization 

3.3.1.1.3 Blanching 

3.3.1.1.4 Canning 

3.3.1.2 Cold Preservation 

3.3.1.2.1 Refrigeration 

3.3.1.2.2 Freezing 

3.3.1.2.2.1 Deep freezing 

3.3.1.2.3 Freeze drying 

3.3.1.2.4 Refrigerated gas-storage 

3.3.1.3 Irradiation 

3.3.2 Chemical methods for food preservation 

3.3.2.1 Concentration 

3.3.2.2 Fermentation 

3.3.2.3 Preservatives 

3.3.2.4 Antimicrobial compounds 

3.3.2.5 Antioxidants 

3.3.2.6 Traditional additives for food preservation 

 

3.3.3 Natural Antimicrobials for preservation of food 

3.3.3.1 Antimicrobials of plant origin 

3.3.3.2 Antimicrobials of animal origin 

3.3.3.3 Microbial antimicrobials 

3.3.4 Probiotics 

3.3.4.1 Functions of probiotics 

3.3.5 Newer methods for food preservation 

4. Summary 

5. Glossary 

6. Self assessment questions 

7. Bibliography 



SLM Unit No. 16.5: Special Food Processing Technology 

1. Objective 

2. Introduction 

3. Special Food Processing Technology  

3.1. Membrane technology  

3.1.1 Ultra filtration  

3.1.2 Reverse osmosis and)  

3.1.3 Agglomeration 

3.1.4 Agitation  

3.1.5 Extrusion 

3.2. Enzyme technology  

3.2.1 Production of enzymes – amylase, protease, lipase, lactase and pectinase 

3.2.2 Purification of enzymes 

3.2.3 Use of enzymes in food & beverage industry (e.g. cheese, fruit juice, wine, 

meat tenderizing & dairy) 

4. Summary 

5. Glossary 

6. Self Assessment questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Paper ND09: Unit 17: Food Hygiene and Sanitation  

SLM Unit No – 17.1: General Principle of Food Hygiene 

1. Objectives 

2. Introduction 

3. General principle of food hygiene 

3.1. Concept of food hygiene 

3.2. Hygiene in relation to food preparation 

3.3. Personal hygiene 

3.4. Food handling habits 

3.5. Place of Sanitation in food plants 

3.6. Sanitary aspects of Building and Equipments 

4. Summary 

5. Glossary 

6. Self Assessment questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No – 17.2: Control of Insect, Pest and Microorganism in Food 

 

1. Objectives 

2. Introduction 

3. Control of Insect, Pest and Microorganism in food  

    3.1 Importance of insect and pest control 

    3.2 Classification of Pest 

    3.3 Sources of Infestation of insect pests 

    3.4 Factors influencing growth of insect pests of stored grain 

    3.5 Damage of stored grain caused by insect pests 

    3.6 Extraneous materials present in food and their impact 

   3.7 Types of insect pests control:  

   3.8 Physical and mechanical control methods 

   3.9 Biological Control methods: 

   3.10 Practice Integrated Pest Management (IPM) 

4. Summary:  

5. Glossary: 

6. Check your Progress: Probable answer 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No. 17.3: Sanitary Aspects of Water Supply 

1. Objectives                                                                                               

2. Introduction                                                                                                                                                                                      

3. Sanitary aspects of water supply: Source of water, Quality of water, uses of water in food 

industries, Purification & Prevention of Contamination of potable water  

3.1 Source of Water                                                                                   

3.2 Quality of Water                                                                                   

3.3 Physical Standards of Acceptable Water                                             

3.4 Water supply and its uses in Food industry                                         

3.5 Purification & Disinfection of Water                                                  

3.6 Water Quality Standards                                                             

3.7 Water supply and its uses in food industries                               

3.8 Purification and disinfection of water preventing potable water supply   

4. Summary 

5. Glossary       

6. Self assessment questions                                                                                              

7. Model questions with answers                                                              

8. Bibliography                                                                                                 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No. 17.4: Effective Detergency and Cleaning Practices 

 

1. Objectives  

2. Introduction  

3. Effective detergency and cleaning practices 

3.1 Importance of cleaning Technology 

3.2 Physical and chemical factors in cleaning 

3.3 Classification & formulation of detergents and sanitizers 

3.4 Cleaning practices  

4. Summary 

5. Glossary 

6. Self assessment questions 

7. Model questions with answers 

8. Bibliography                                                                                                          

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No: 17.5: Sanitary Aspects of Waste Disposal     

 

1. Objectives   

2. Introduction                                                                                                    

3. Sanitary aspects of waste disposal                                                                                                  

3.1. Sanitation and Waste  

3.1.1 Sanitation: Principles and Purposes 

3.1.2 Sanitary aspects of waste disposal 

3.2. Methods for disposal of Solid waste disposal 

3.2.1 The growing solid waste problem 

3.2.2 Source reduction 

3.2.3. Recycling 

3.2.4 Composting 

3.2.5 Landfill 

3.3. Methods for Liquid waste treatment 

3.3.1. Primary treatment of waste water 

3.3.2. Secondary treatment 

3.3.3. Tertiary treatment 

3.3.4. Stabilization of water obtained from effluent 

        3.4. Method for Biomedical waste treatment 

3.5 Establishing sanitary practices in food plants 

3.5.1 Current and future trends that influence food safety 

3.6 Sanitary Practice 

3.6.1. USDA regulations 

3.6.2.. Environmental regulations 

3.6.3. Voluntary Sanitation Programs 
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SLM Unit no-18.3: Direct Methods for Nutritional Assessment 
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SLM Unit No. -18.4: Direct Methods for Nutritional Assessment: Dietary and Clinical 
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 3. Methods for Nutritional Assessment: Dietary and Clinical Assessments 
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Paper ND10: Unit 19: NUTRITION THROUGH LIFE CYCLE - I 

 

SLM Unit No. - 19.1: Growth and Development through the Life Cycle 
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3.5.6 What are the various types of feeds available & advantage / disadvantages of 

each one of them?   

3.6 Nutritional disorder and common ailments in Infancy 

3.6.1 Common nutrient deficiencies and excess in breast fed infant (0-12 months) 
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SLM Unit No. 19.5: Nutrition in Preschool Children 
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3.9 Exploratory behavior 

4 Summary 

5 Glossary 

6 Model questions 

7 Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Paper ND10: Unit 20: NUTRITION THROUGH LIFE CYCLE - II 

 

SLM Unit No. 20.1: Nutrition during School Age 
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SLM Unit No. 20.2: Nutrition during Adolescence 
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3. Nutrition during Adolescence 
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3.1.3 Menarche  

3.1.4 Growth after puberty 

3.1.5 Internal changes 

3.1.6 Physiological change with special reference to hormonal change 

3.1.7 Emotional/social behavioural change 

3.2 Nutritional requirement in adolescene 

 3.2.1 Special nutritional importance 

3.2.2 Nutrients need (Protein, carbohydrate, fat, minerals , vitamins) 

3.2.3 Balanced diet 

3.3 Factors influencing food habit 
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3.3.2.2 Ready to eat foods 

3.3.2.3 Alcohol and drinking  

3.4 Potential nutrition- related health problem 
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      3.5.1General  
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SLM Unit No. 20.3: Nutrition for Adults 
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SLM Unit No. 20.4: Nutrition for the Aged  
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2.3 Aging process 

3.  Nutrition for elderly 

3.1 Physiological changes related to age 

 3.1.1 Change in GI function 
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 3.1.3 Brain and neural change with age 

 3.1.4 Changes in C.V. system 

 3.1.5 Changes in renal function  
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3.3 Factors affecting nutritional status 
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6.2 Secondary prevention 

6.3 Tertiary prevention 
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SLM Unit no-20.5:  Nutritional Requirements and Food Modification in Higher Altitude 

and Space Travels, Soldiers 
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3.3 Bone loss 
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5.4 Vitamin D  
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5.6 Calcium 

5.7 Iron 
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6.1 Introduction 

6.2 Energy expenditure at high altitude and related issues 

6.3 Altitude Related Illnesses 
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7.2 Insufficient Carbohydrate Intake 

7.3 Dehydration 

7.4 Gastrointestinal Complaints 
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8.1 Adequate calories 

8.2 Maintaining a High-Carbohydrate diet 

8.3 Preventing Dehydration 
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Semester III 

Paper ND 13: Unit 25: RESEARCH METHODOLOGY AND STATISTICS IN 

NUTRITION 

SLM Unit No. -25.1: Research Methodology 
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4. Summary 
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SLM Unit No. -25.3: Descriptive Statistics  
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SLM Unit No. -25.4: Statistical Testing Inference  
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3.5.  Hypothesis testing  
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Paper ND 13: Unit 26: BIOINFORMATICS AND COMPUTER APPLICATION IN 

NUTRITION 

SLM Unit No. -26.1: Basic bioinformatics 
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SLM Unit No. 26.3: Computer Software  
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3.3. Operating systems 
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3.5. Software packages 
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SLM Unit No. 26.4: Word Processing and Data Management 

1.Objectives 

2.Introduction 

3.Word Processing and Data Management  

3.1. Ms Word  
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3.3. Ms PowerPoint – its application 
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SLM Unit No. 26.5: Concept of internet  
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Paper ND 14: Unit 27: FOOD AND NUTRITION SERVICES IN HOSPITAL AND 

OTHER ORGANIZATIONS 

 

SLM Unit No. 27.1: Introduction to Food Service Organization 
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SLM Unit No. 27.3: Types of Services in Tertiary Health Care Setup 
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SLM Unit No. 27.4: Basic quality management in nutrition services 

 

Basic quality management in nutrition services 
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SLM Unit No. 27.5: Patient Satisfaction 
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Paper ND 14: Unit 28: DRUG NUTRIENT INTERACTION AND NUTRIGENOMICS  

SLM Unit No.28.1: Drugs and Pharmaceutical Compounds 
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SLM Unit No.28.4: Nutrient Effects on Drug Therapy  
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SLM Unit No.28.5: Nutrigenomics  
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Paper ND 15: Unit 29: DIET THERAPY- I 

SLM Unit No.29.1: Basic principles of planning a normal diet 
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3.1.2. Etiology 

3.1.3. Symptoms, and dietary management of atherosclerosis 

3.1.4. Ischemic heart disease 

3.1.5. Dislipidemia 

3.1.6. Prevention through life style modifications 

3.1.7. Diet related factors influencing hypertension 

3.1.8. Management of hypertension 

3.2.  Pulmonary Diseases 

3.2.1. Chronic obstructive Pulmonary disease 

3.2.2. Cystic fibrosis 

3.2.3. Pneumonia 

3.2.4. Tuberculosis 

3.2.5. Causes, Pathology, Effect of malnutrition 

3.2.6. Nutritional Management 

4. Summary  

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 



Paper ND 15: Unit 30: DIET THERAPY- II 

SLM Unit No. 30.1: Diets in Diseases of the Gastro Intestinal System 

 

1. Objectives 

2. Introduction 

3. Diets in Diseases of the Gastro Intestinal System 

3.1. Disorders, Etiology, Symptoms and dietary management of Acute Gastritis 

3.2. Disorders, Etiology, Symptoms and dietary management of Chronic Gastritis 

3.3. Disorders, Etiology, Symptoms and dietary management of Peptic Ulcer 

3.4. Duodenal & Gastric and Intestinal Disease 

3.4.1. Flatulence 

3.4.2. Diarrhoea and Dysentery 

3.4.3. Constipation 

3.4.4. Celiac disease 

3.4.5. Tropical sprue 

3.4.6. Irritable bowel syndrome 

3.4.7. Diverticular disease  

3.4.8. Colon cancer  

3.4.9. Ulcerative colitis 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

SLM Unit No. 30.2: Diets in Liver and Kidney Diseases  
 

1. Objectives 

2. Introduction 

3. Diets in Liver and Kidney Diseases 

3.1. Diets in Liver Diseases 

3.1.1. Dietary management of Hepatitis 

3.1.2. Dietary management of Cirrhosis 

3.1.3. Dietary management of Jaundice 

3.1.4. Dietary management of Fatty liver 

3.1.5. Dietary management of Cholecystits and Cholelithiasis 

3.1.6. Dietary management of Hepatic coma 

3.1.7. Dietary management of Pancreatitis 

3.2.. Diets in  Kidney Diseases 

3.2.1. Etiology, Symptoms and Dietary modification of Nephritis 

3.2.2. Etiology, Symptoms and Dietary modification of Nephrosis 

3.2.3. Etiology, Symptoms and Dietary modification of Acute and chronic renal 

failure 

3.2.4. Etiology, Symptoms and Dietary modification of Nephrolilthiasis 

3.2.5. Transplantation and dialysis 

3.2.6. Dietary management, Diet in kidney stones 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 



 

SLM Unit No.30.3: Diabetes Mellitus   

 

 

1. Objectives 

2. Introduction 

3. Diabetes Mellitus 

3.1. Etiology 

3.2. Types 

3.3. Symptoms 

3.4. Diagnosis 

3.5. Metabolic alterations 

3.6. Complications and Treatment 

3.7. Diet therapy in Diabetes Mellitus 

4. Summary  

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

  

 

 

 

 

 

 



 

SEMESTER IV 

Paper ND 19: Unit 37: ADVANCED DIET THERAPY  

 

SLM Unit No.37.1: Diets in Neurological diseases and Rheumatic disorders 

 

 

1. Objectives  

2. Introduction 

3. Diets in Neurological diseases and Rheumatic disorders 

3.1. Causes, effect of malnutrition, feeding problems, effect of nutrients in Stroke 

3.2. Causes, effect of malnutrition, feeding problems, effect of nutrients in Epilepsy  

3.3. Causes, effect of malnutrition, feeding problems, effect of nutrients in Migraine       

3.4. Causes, effect of malnutrition, feeding problems, effect of nutrients in Parkinson’s 

neurotrauma myasthenia gravis 

3.5. Symptoms, causes, treatment, diet therapy in Osteoarthritis and Rheumatoid 

arthritis 

3.6. Symptoms, causes, treatment, diet therapy in Gout 

4. Summary  

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

SLM Unit No.37.2: Diets in Cancer and HIV 
 

 

1. Objectives 

2. Introduction 

3. Diets in Cancer and HIV 

3.1. Diets in Cancer 

3.1.1. Dietary modification and Nutritional Support for cancer 

3.1.2. Carcinogens in foods 

3.1.3. Nutritional impacts of cancer therapy 

3.2. Diet Therapy in HIV 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

SLM Unit No.37.3: Diet in Allergy  

1. Objectives 

2. Introduction 

3. Diet in Allergy 

3.1.Common food allergens 

3.2.Test for allergy - Skin test 

3.3.Elimination diet and Treatment for allergy 

3.4.food selection 

3.5.Food allergy in infancy (milk sensitive) enteropathy colic 

3.6.Prevention of food allergy 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 



 

Paper ND 19: Unit 38: NUTRITION IN SPORTS AND FITNESS 

 

SLM Unit No. 38.1 Approaches to the Management of Fitness and Health 

    1. Objective 

    2. Introduction 

    3. Approaches to the management of fitness and health 

                 3.1. Nutrition, exercise, physical fitness and health- 

                 3.2. Their inter relationship 

                   3.3. Significance of physical fitness and nutrition in prevention and management of   

weight control regimes. 

                 3.4. Nutrition guidelines for maintenance of health and fitness 

    4.  Summary 

    5.  Glossary 

    6.  Self Assessment Questions (SAQ) 

    7.  Bibliography 

 

 

  

 

 

 

 

 

 

 

 

 

 

 



 

SLM Unit No. 38.2: Nutritional requirements of exercise 

 

    1. Objective 

    2. Introduction 

   3. Nutritional requirements of exercise 

                 3.1. Energy requirements in exercise and different types of sports. 

                 3.2. Energy source of different sports events.  

                 3.3. Mobilization of fuel stores during exercise 

                 3.4. Nutrient requirements in sports, 

                                3.4.1. Proportion of nutrients  

                                3.4.2. Pre game and post game meals 

    4.  Summary 

    5.  Glossary 

    6.  Self Assessment Questions (SAQ) 

    7.  Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

SLM Unit No.38.3 Carbohydrate Requirements Before, During and After Sports, Exercise 

1. Objectives 

2. Introduction 

3. Carbohydrate Requirements Before, During and After Sports, Exercise 

3.1. Carbohydrate requirements before, during and after sports events 

3.2. Carbohydrate loading – method, merits and demerits 

3.3. Dietary fat  and protein for athletes – importance for exercise 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No. 38.4: Requirements and Importance of Different Vitamins, Minerals and 

Water during Exercise 

1. Objectives 

2. Introduction 

3. Requirements and Importance of Different Vitamins ,Minerals, Water during Exercise 

3.1. Requirements and importance of different vitamins and minerals during exercise 

3.2. Water and electrolytes requirements for different sports events 

3.3. Water replacement before, during and after sports events 

3.4. ORS in exercise 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No. 38.5: Dietary Supplements and Ergogenic Aids 

 

1. Objectives 

2. Introduction 

3. Dietary supplements and Ergogenic aids 

3.1. Definitions 

3.2. Use of different nutragenic / ergogenic aids 

3.3. Use of different commercial supplements, Sports drinks, sports bars  

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Paper ND 20: Unit 39: COMMUNITY NUTRITION  

 

SLM Unit No. 39.1: Community Health Concept 

 

1. Objectives 

2. Introduction 

3. Community Health Concept 

3.1.Definition and brief study of community, family, village and block 

3.2.Definition, dimension and determinant of health, positive health, health 

situation in India 

3.3.Relationship between health and nutrition 

3.4.Role of public nutritionist in health care delivery 

3.5.Health Indices: fertility indicator, vital statistics, mortality, morbidity and  

demographic indicator 

3.6.Human development Index 

3.7.Reproductive health index 

3.8.IMR, MMR,  Birth Rate, Sex Ratio, Poverty Level 

3.9.Concept of disease, Causation (Agent, host, environmental factors) 

3.10. Concept and control & prevention modes of intervention 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

  

 

 



SLM Unit No.39.2: Nutrition Programs 

1. Objective 

2. Introduction 

3. Nutrition Programme        

  3.1. National Anemia Prevention Programme (Nutritional Anemia) (NNACP) 

       3.2. Night blindness (Nyctalopia) prevention programme (vitamin A deficiency)   

(NVADCP) 

       3.3. Iodine prophylaxis programme (NIDDCP) 

          3.4. The package programme of immunization 

          3.5. Nutrition Education 

          3.6. Feeding programme 

          3.7. Malnutrition 

       3.7.1. Causes of malnutrition 

  3.7.2. Ecological factors 

       3.7.3. Effects of malnutrition 

         3.8. Demographic changes 

         3.9. Vitamin deficiency, prevalence, programme to combat 

        3.9.1. Thiamine (Vitamin B1) 

             3.9.2. Riboflavin (Vitamin B2) 

  3.9.3. Niacin 

  3.9.4. Vitamin C 

  3.9.5. Vitamin D 

         3.10Protein deficiency,  

  3.10.1. Prevalence,  

  3.10.2. Programme to combat 

         3.11. PEM 

         3.12. Kwashirkor 

    4. Summary 

    5. Glossary 

    6. Self Assessment Questions (SAQ) 

    7. Bibliography 

 

 

 

 

 

 



SLM Unit No.39.3: Nutrition and National Development 

    1. Objective 

    2. Introduction 

    3. Nutrition and National Development 

3.1. National Nutrition Policy 

3.1.1. Aim and objective 

3.1.2. Guidelines 

3.1.2.1. The National Nutrition Policy 1993 

3.1.2.2. The National Plan of Action 1995 

3.1.2.3. National Nutrition Strategy 2017 

3.1.2.4. National Nutrition Mission 2018 

           3.2. Voluntary Organization or NGO 

3.2.1. Role of NGOs in community development  

3.2.2. Assistance available for voluntary organization/NGO 

3.2.2.1. International Agencies 

3.2.2.2. Central Government Ministries Funding 

3.2.2.3. NGO (With donation) 

3.2.2.4. Charitable Organization (Donation) 

          3.3. National Nutrition Surveillance System 

3.3.1. Nutrition surveillance 

3.3.2. National nutrition surveillance 

3.3.3. Nutrition monitoring in India- NWMB 

 

    4. Summary 

    5. Glossary 

    6. Self Assessment Questions (SAQ) 

    7. Bibliography 

 

 

 

 

 

 

 

 

 



Paper ND 20: Unit 40: SPECIAL ASPECTS OF COMMUNITY NUTRITION 

 

SLM Unit No.40.1: Nutrition Intervention Programmes 

 

    1. Objective 

    2. Introduction 

    3. Nutrition Intervention Programmes  

             3.1. Objectives  

             3.2. Operation of Feeding Programmes 

                     3.2.1. ICDS   

                     3.2.2. MDMP  

                     3.2.3. PDS  

                     3.2.4. FFW 

                     3.2.5. TINP 

                     3.2.6. NNMS/NNMB 

                     3.2.7. IRDP 

                     3.2.8. DWACRA 

             3.3. National organizations and their role in nutrition programmes  

                     3.3.1. ICMR  

                     3.3.2. NIN   

                     3.3.3. CFTRI 

                     3.3.4. ICAR  

                     3.3.5. NIPCCD 

             3.4. International organizations  

                     3.4.1. WHO  

                     3.4.2. UNICEF 

                     3.4.3. FAO 

                     3.4.4. UNESCO 

                     3.4.5. World Bank 

    4. Summary 

    5. Glossary 

    6. Self Assessment Questions 

    7. Bibliography 

 

 

 

 

 



SLM Unit No.40.2: Nutrition Education 

1. Objective 

    2. Introduction 

    3. Nutrition Education 

                 3.1.   Meaning 

                 3.2.   Nature and importance of nutrition education to the community 

                 3.3.   Training of workers in nutrition education programme 

                 3.4.   Principles of planning, executing and evaluation nutrition education programme 

    4.  Summary 

    5.  Glossary 

    6.  Self Assessment Questions 

    7.  Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No.40.3: Recent Trends in Nutrition Education 

    1. Objective 

    2. Introduction 

    3. Recent Trends in Nutrition Education 

                 3.1. Methods and Techniques of organizing nutrition programmes using audio, video 

aids and exhibition 

                 3.2. Problems of nutrition 

               3.3. Health care delivery – 

                         3.3.1. PHC 

3.3.2 School Health services and their role in preventing communicable diseases 

 

    4. Summary 

    5. Glossary 

    6. Self Assessment Questions 

    7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Paper ND 21: Unit 41: NUTRITION IN EMERGENCIES  

 

SLM Unit No.41.1: Natural / Manmade Disasters 

1. Objective 

    2. Introduction 

    3. Natural / manmade disasters resulting in emergency situations 

             3.1. Famine,  

             3.2. Drought,  

             3.3. Flood, 

             3.4. Earthquake, 

             3.5. Cyclone,  

             3.6. War,  

             3.7. Civil and Political Emergencies, 

             3.8. Factors contributing to the rise and development of emergency situations (use 

illustrations from Indian case studies). 

    4. Summary 

    5. Glossary 

    6. Self Assessment Questions (SAQ) 

    7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No.41.2: Nutritional Problems and Communicable Diseases 

1. Objective 

    2. Introduction 

    3. Nutritional problems and communicable diseases:  

           3.1. Causes 

           3.2. Major deficiencies and communicable diseases 

                    3.2.1. PEM  

                    3.2.2. Other Specific Deficiencies  

          3.3. Cholera  

          3.4. Typhoid 

          3.5. Measles  

          3.6. TB 

          3.7. Plague 

          3.8. Control and Prevention  

          3.9. Role of Immunization and Sanitation 

    4. Summary 

    5. Glossary 

    6. Self Assessment Questions (SAQ) 

    7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No. 41.3: Assessment and Surveillance of Nutritional Status 

 

    1. Objective 

    2. Introduction 

    3. Assessment and surveillance of nutritional status  

            3.1. Assessment and surveillance of nutritional status in emergency affected populations 

            3.2. Scope for malnutrition assessment 

            3.3. Indicators and simple screening methods  

            3.4. Organization for nutritional surveillance 

    4. Summary 

    5. Glossary 

    6. Self Assessment Questions (SAQ) 

    7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No. 41.4: Nutritional Relief and Rehabilitation 

    1. Objective 

    2. Introduction 

    3. Nutritional Relief and Rehabilitation 

            3.1. Assessment of food needs  

            3.2. Food distribution strategy 

            3.3. Targeting food aid, mass and supplementary feeding  

            3.4. Special foods/ rations for nutritional relief 

            3.5. Organizations for mass feeding/ food distribution, transportation and storage, 

            3.6. Feeding centers  

            3.7. Sanitation and hygiene and public nutrition approach to tackle nutritional and 

            3.8. Health problems in emergencies  

            3.9. Ethical consideration 

   4. Summary 

   5. Glossary 

   6. Self Assessment Questions (SAQ) 

   7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No. 41.5: Assessment of Food Needs in Emergency Situations 

 

    1. Objective 

    2. Introduction 

    3. Assessment of food needs in emergency situations.  

          3.1. Food distribution strategy - Identifying and reaching the vulnerable group 

          3.2. Local production of special foods  

          3.3. Local food rehabilitation 

          3.4. Organization of mass feeding / general food distribution  

          3.5. Feeding centers 

          3.6. Household food security and nutrition in emergencies. 

   4. Summary 

   5. Glossary 

   6. Self Assessment Questions (SAQ) 

   7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Paper ND 21: Unit 42: NUTRITION COUNSELLING 

 

SLM Unit No. 42.1: Nutrition Counseling  
 

    1. Objective 

    2. Introduction 

    3. Nutrition Counseling:  

           3.1. Definition,  

           3.2. Concept, 

           3.3. The role of clinical dietician,  

           3.4. The recipients, 

           3.5. Counseling environment. 

           3.6. A systems approach to nutritional care: 

                      3.6.1. Overview of the system, 

                      3.6.2. Components of the system. 

           3.7. Dietician as part of the medical team and outreach services 

   4. Summary 

   5. Glossary 

   6. Self Assessment Questions (SAQ) 

   7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No. 42.2: Factors for Counseling 
 
 
1. Objectives 

2. Introduction 

3. Factors for counseling 

3.1. Dietary diagnosis and tests for nutritional status 

3.1.1. Correlation, clinical and dietary information about nutritional and health 

conditions, including body care, skin, hair, face, hands, feet etc 

3.1.2. Psychological conditions food allergies, aging, gender related and other problems 

3.2. Aesthetic attributes of diets 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No. 42.3: Assessment and Planning Component 

 

1.  Objectives 

2. Introduction 

3. Assessment and Planning Component 

3.1. Medical History assessment – techniques of obtaining relevant information for 

patient 

3.2. Methods of interview – verbal and nonverbal techniques 

3.3. Counseling models – data analysis (dietary, biological, environmental, behavioral 

data) 

3.4. Facilitator resource analysis – Culmination of the assessment process 

3.5. Designing of counseling plans 

3.5.1. Goals & objectives 

3.5.2. Classifying objections 

3.5.3. Resource planning – client care plan and designing evaluation instruments 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No. 42.4: Implementation and Evaluation Component 

 

1. Objectives 

2. Introduction 

3. Implementation and Evaluation Component 

3.1. Resources and aids of counseling the client/patient 

3.1.1. Client concurrence 

3.1.2. Co-ordination of care plans-the provision of learning experience 

3.2. Measuring the success of performance of client and evaluating the counseling process 

3.3. Patient Education and Counseling 

3.3.1. Assessment of patient needs 

3.3.2. Establishing report 

3.3.3. Counseling relationship 

3.4. Resources and aids of counseling 

3.5. Follow up visits and patient education 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No. 42.5: Nutrition Advocacy 
 

1. Objectives 

2. Introduction 

3. Nutrition Advocacy 

3.1. Concepts and practices in nutrition advocacy 

3.1.1. Steps for success Concept of mainstreaming nutrition in all child survival programs 

3.1.2. Steps for success Concept of mainstreaming nutrition in national health and 

development programs  

3.2. National Policies and Nutrition Advocacy 

3.2.1. Nutrition Missions of various states & its implications 

3.2.2. Need for revision in state nutrition policies 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Paper ND 22: Unit 43: Nutraceuticals 

 

SLM Unit No. 43.1: Nutraceuticals 

 

1. Objectives 

2. Introduction 

3. Nutraceuticals 

3.1. Use of neutraceuticals in traditional health sciences 

3.2. Their role in preventing /controlling diseases 

3.3. Definition, classification, food and non food sources 

3.4. Mechanism of action 

3.5. Role of omega-3 fatty acids, carotenoids, dietary fiber, phytoestrogens; glucosinates 

3.6. Organosulphur compounds as neutraceuticals 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No. 43.2: Prebiotics and Probiotics 
 

1. Objectives 

2. Introduction 

3. Prebiotics and Probiotics 

3.1. Usefulness of probiotics and prebiotics in gastro intestinal health and other benefits 

3.2. Beneficiary microbes 

3.3. Prebiotic ingredients in foods 

3.4. Types of prebiotics and their effects on gut microbes 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No.43.3: Functional Foods 

 

1. Objectives 

2. Introduction 

3. Functional Foods 

3.1. Definition 

3.2. Development of functional foods 

3.3. Benefits and sources of functional foods in Indian diet 

3.4. Effects of processing conditions and storage 

3.5. Development of biomarkers to indicate efficacy of functional ingredients 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No.43.4: Development of Nutraceutical and Functional Foods  

 

1. Objectives 

2. Introduction 

3. Development of Nutraceutical and Functional Foods 

3.1. Standards for health claims 

3.2. Process of developing - preclinical & clinical studies 

3.3. Marketing and Regulatory issues 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No.43.5: Other Food Components with Potential Health Benefits 

 

1. Objectives 

2. Introduction 

3. Other Food Components with Potential Health Benefits 

3.1. Polyphenols 

3.2. Flavonoids 

3.3. Catechins  

3.4. Phytoesterogens 

3.5. Phytosterols  

3.6. Glucosinolates 

3.7. Pigments- Lycopene, Curcumin 

3.8. Organo Sulphur Compounds 

3.9. Other Components  

3.9.1. Phytates 

3.9.2. Protease inhibition 

3.9.3. Saponins 

3.9.4. Amylase inhibitions 

3.9.5. Haemagglutinins 

3.10. Active biodynamic principles, in spices, condiments and other plant materials 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 



 

Paper ND 22: Unit 44: Food Additives  

 

SLM Unit No.44.1: Food additives 

 

1. Objectives 

2. Introduction 

3. Food additives: Intentional Additives 

3.1. Definitions, functions and uses in processed food products 

3.2. Direct additives  

3.2.1. Preservatives  

3.2.2. Nitrate  

3.2.3. N-Nitroso compounds   

3.3. Indirect additives  

3.3.1. Residues and contaminants 

3.3.2. Antimicrobials   and veterinary drugs   

3.3.3. Pesticides 

3.3.4. Polyhalogenated aromatic compounds   

3.3.5. Polycyclic aromatic hydrocarbons    

3.3.6. Packaging materials    

3.3.7. Heavy metals 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

  

 

 

 

 

 

 

 

 

 

 



SLM Unit No.44.2: Categories of Food Additives 

 

1. Objectives 

2. Introduction 

3. Categories of Food Additives 

3.1. Chemical, technological and toxicological aspects of different categories of food 

additives 

3.2. Acidity regulators  

3.3. Anticaking agents  

3.4. Antifoaming agents  

3.5. Antioxidants  

3.6. Bulking agents  

3.7. Color retention agents  

3.8. Emulsifiers  

3.9. Flour treatment agents  

3.10. Glazing agents 

3.11. Humectants  

3.12. Preservatives  

3.13. Stabilizers 

3.14. Thickeners 

3.15. Leavening agents  

3.16. Salts and chelating/sequestering agents 

3.17. Firming agents 

3.18. Flour bleaching agents  

3.19. Bread improvers 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

  

 

 

 

 

 

 

 

 

 

 



SLM Unit No.44.3: Sweetening agents & Natural and Synthetic colors 
 

 

1. Objectives 

2. Introduction 

3. Sweetening agents & Natural and Synthetic colors 

3.1. Sweetening agents 

3.1.1. Definition of Artificial sweeteners 

3.1.2. Composition 

3.1.3. Uses 

3.2. Color of foods 

3.2.1. Natural colors 

3.2.2. Certified artificial colors 

3.2.3. Non-certified colors 

3.2.4. Use and Optimum levels 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No.44.4: Food Flavors 
 

 

1. Objectives 

2. Introduction 

3. Food Flavors 

3.1. Natural flavors 

3.2. Artificial flavor and Spices 

3.3. Flavoring constituents 

3.4. Flavors in food industries 

3.5. Flavor profiling 

3.6. Restriction and regulation of food flavouring 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No.44.5: Determination and Estimation of Food Additives 

 

1. Objectives 

2. Introduction 

3. Determination and Estimation of Food Additives 

3.1. Nitrites 

3.2. Boric acid 

3.3. Sorbic acid 

3.4. Sulphur dioxide 

3.5. MSG 

3.6. Sodium chloride 

3.7. Natural and artificial food colors 

3.8. Determination and estimation of adulterants in foods 

3.8.1. Honey 

3.8.2. Fats & oils 

3.8.3. spices (turmeric and red chilli powder) 

3.9. Carotenoid estimation in fruits and vegetables 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 



 

M.A. in HISTORY 

SEM-I 

Paper-HIS 101 

History and Historiography: Western History Writing Approaches 

Structure of Content –SLM-1. 1 

 

 Title of the Unit: What is History and Historiography?  

 Objectives 

 Introduction 

Divisions of the unit in unit sections and subsections (to be done by 

faculty slm wise)  

- Definitions of History 

 – Its meaning and scope  

  – Events and interpretations 

- Philosophy of History 

- Enlightenment historiography – the Berlin Revolution in Historiography – 

positivism – The Idealistic view of History 

  

 Summary 

 Glossary 

 Self assessment questions or Check your Progress and 

activities 

 References or Bibliography 

  



Structure of Content – SLM1.2 

 

 Title of the Unit: History writing and different versions of the Idea of Progress  

 Objectives 

 Introduction 

 Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

- Writings of T.B. Macaulay 

-  Writings of Karl Marx 

- Writings of G.M. Trevelyan 

 Summary 

 Glossary 

 Self assessment questions or Check your Progress and 

activities 

 References or Bibliography 

  



 

Structure of Content – SLM1.3 

 

Title of the Unit: Development of Economic and Social history in the early twentieth 

century  

 Objectives 

 Introduction 

 Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

– Writings of Maurice Dobb 

– Writings of  R. H. Tawney 

– Writings of  G. Lefevbere 

 Summary 

 Glossary 

 Self assessment questions or Check your Progress and 

activities 

 References or Bibliography 

  



 

 

 

Structure of Content – SLM1.4 

 

• Title of the Unit: Emergence of new approaches in history writing  

• Objectives 

• Introduction 

• Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

– Emergence of New social history  

– Contributions of Christopher Hill in history writing 

- Contributions of E. P. Thompson in history writing 

- Contributions of Eric Hobsbawm in history writing  

• Summary 

• Glossary 

• Self assessment questions or Check your Progress and 

activities 

• References or Bibliography 

  



 

Structure of Content – SLM1.5 

 

• Title of the Unit: The Annales school in modern history thinking  

• Objectives 

• Introduction 

• Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

– Foundation of the Annales school 

- Contribution of the Annales school  

• Summary 

• Glossary 

• Self assessment questions or Check your Progress and 

activities 

• References or Bibliography 

 

 

 

 

 

 

 

 

 



SEM-I 

Paper-HIS 102 

History and Historiography: Indian History Writing Approaches   

Structure of Content – SLM1.6 

 Title of the Unit: History of history writing in nineteenth century India  

 Objectives 

 Introduction 

 Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

– History of history writing in nineteenth century India  

- Ideas and variations  

 Summary 

 Glossary 

 Self assessment questions or Check your Progress and 

activities 

 References or Bibliography 

  



Structure of Content – SLM1.7 

 

 Title of the Unit: Indian National Movement and history writing  

 Objectives 

 Introduction 

 Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

– Indian National Movement and history writing practices 

–  – different schools 

– Significance of these schools  

– Summary 

 Glossary 

 Self assessment questions or Check your Progress and 

activities 

 References or Bibliography 

  



Structure of Content – SLM1.8 

 

 Title of the Unit: Modern Indian History with socio –economic perspective  

 Objectives 

 Introduction 

 Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

– Modern Indian History writing on peasantry and working classes  

– History writing on caste, tribe and gender  

– Summary 

 Glossary 

 Self assessment questions or Check your Progress and 

activities 

 References or Bibliography 

  



 

Structure of Content – SLM1.9 

 

• Title of the Unit: Debates in Indian History I  

• Objectives 

• Introduction 

• Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

      – Feudalism in India   

         -Eighteenth century crisis 

• Summary 

• Glossary 

• Self assessment questions or Check your Progress and 

activities 

• References or Bibliography 

  



Structure of Content – SLM1.10 

 

 

• Title of the Unit: Debates in Indian History II 

• Objectives 

• Introduction 

• Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

- Revolt of 1857 

- Indian Awakening in nineteenth century 

 

• Summary 

• Glossary 

• Self assessment questions or Check your Progress and 

activities 

• References or Bibliography 

 

 

 

 

 

 

 

 



 

SEM-I 

Paper-HIS 103 

State and Economy in Colonial India I 

Structure of Content – SLM1.11 

 

• Title of the Unit: The colonial state 

• Objectives 

• Introduction 

• Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

– Brief overview of British expansion in India 

  –British Parliament and the East India Company: Regulating Act of 1773 to Government 

of India Act of 1858  

• Summary 

• Glossary 

• Self assessment questions or Check your Progress and 

activities 

• References or Bibliography 

  



Structure of Content – SLM1.12 

 

• Title of the Unit: Structure of colonial administration 

• Objectives 

• Introduction 

• Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

–police 

- judiciary 

- bureaucracy 

- army 

• Summary 

• Glossary 

• Self assessment questions or Check your Progress and 

activities 

• References or Bibliography 

  



Structure of Content – SLM1.13 

 

• Title of the Unit: The colonial ideology  

• Objectives 

• Introduction 

• Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

– Orientalist and Utilitarian phases 

-  paternalist attitude 

 – White racism 

 – Divide and rule policy  

• Summary 

• Glossary 

• Self assessment questions or Check your Progress and 

activities 

• References or Bibliography 

  



Structure of Content – SLM1.14 

 

• Title of the Unit: Colonial social-cultural policies and their impact 

• Objectives 

• Introduction 

• Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

–Education 

- Women  

• Summary 

• Glossary 

• Self assessment questions or Check your Progress and 

activities 

• References or Bibliography 

  



Structure of Content – SLM1.15 

 

• Title of the Unit: Colonial social-cultural policies and their impact  

• Objectives 

• Introduction 

• Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

– Caste 

–Tribe  

• Summary 

• Glossary 

• Self assessment questions or Check your Progress and 

activities 

• References or Bibliography 

• Objectives 

• Introduction 

 

 

 

 

 

 

 

 

 



 

SEM-I 

Paper-HIS 104 

STATE AND ECONOMY IN COLONIAL INDIA 2 

Structure of Content – SLM1.16 

 

• Title of the Unit: The colonial economy and its impact (1) 

• Objectives 

• Introduction 

• Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

Changing pattern of English trade 

• Summary 

• Glossary 

• Self assessment questions or Check your Progress and 

activities 

• References or Bibliography 

  



 

Structure of Content – SLM1.17 

 

• Title of the Unit: The colonial economy and its impact (2) 

• Objectives 

• Introduction 

• Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

Land revenue settlements 

Commercialisation of agriculture  

• Summary 

• Glossary 

• Self assessment questions or Check your Progress and 

activities 

• References or Bibliography 

  



Structure of Content – SLM1.18 

 

• Title of the Unit: The colonial economy and its impact (3)  

• Objectives 

• Introduction 

• Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

Decline of traditional handicrafts – ‘de-industrialization’? 

 

• Summary 

• Glossary 

• Self assessment questions or Check your Progress and 

activities 

• References or Bibliography 

  



Structure of Content – SLM1.19 

 

• Title of the Unit: The colonial economy and its impact (4)  

• Objectives 

• Introduction 

• Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

-Emergence of modern industries  

-Colonial industrial policy  

• Summary 

• Glossary 

• Self assessment questions or Check your Progress and 

activities 

• References or Bibliography 

  



Structure of Content – SLM1.20 

 

• Title of the Unit: The colonial economy and its impact (5) 

• Objectives 

• Introduction 

• Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

-Banking and currency 

 -Railways  

• Summary 

• Glossary 

• Self assessment questions or Check your Progress and 

activities 

• References or Bibliography 

• Objectives 

• Introduction 

 

 

 

 

 

 

 



SEM-II 

Paper : HIS 201 

Anti-Colonial Movements in India 

 

Structure of Content- SLM 2.1 

 Title of the Unit: Understanding Nation  and Nationalism 

 Objectives 

 Introduction 

 Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

* Historiography 

* Traditional Resistance movements to 1857  

* Genesis of India National Congress  

*The moderate Phase 

 Summary 

 Glossary 

 Self assessment questions or Check your Progress and 

activities 

 References or Bibliography 

 

                                                

 

 

 

 



 

Structure of Content- SLM2.2 

 

 Title of the Unit: The Anti-colonial struggle in early twentieth century 

 Objectives 

 Introduction 

 Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

*The Extremists split  

*Partition and Swadeshi  

*The Rise of Gandhi 

 Summary 

 Glossary 

 Self assessment questions or Check your Progress and 

activities 

 References or Bibliography 

 

                                                

 

 

 

 

 

 



Structure of Content- SLM2.3 

 

 Title of the Unit: Anti-colonial movements in 30s and 40s 

 Objectives 

 Introduction 

 Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

*Civil disobedience movement  

*Quit India  

*Revolutionary Nationalism  

*Netaji and Azad Hind Fauz 

 Summary 

 Glossary 

 Self assessment questions or Check your Progress and 

activities 

 References or Bibliography 

 

                                                

 

 

 

 

 

 

 



Structure of Content- SLM2.4 

 

 Title of the Unit: Different Aspects of Anti-colonial movements 

 Objectives 

 Introduction 

 Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

*Peasants and workers  

*Caste and Gender 

 Summary 

 Glossary 

 Self assessment questions or Check your Progress and 

activities 

 References or Bibliography 

 

                                                

 

 

 

 

 

 

 

 



Structure of Content- SLM2.5 

 

 Title of the Unit: Communalism 

 Objectives 

 Introduction 

 Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

*The Two-nation Theory  

*Partition 

 Summary 

 Glossary 

 Self assessment questions or Check your Progress and 

activities 

 References or Bibliography 

 

                                                

 

 

 

 

 

 

 

 



 

Paper: HIS 202 

Post-Independence India 

 

Structure of Content- SLM2.6 

 Title of the Unit: India After Partition 

 Objectives 

 Introduction 

 Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

* Legacy  

*Integration of Princely States  

*Linguistic Reorganisation of the states 

 Summary 

 Glossary 

 Self assessment questions or Check your Progress and 

activities 

 References or Bibliography 

 

                                                

 

 

  



Structure of Content- SLM2.7 

 Title of the Unit: Consolidation of India as a Nation 

 Objectives 

 Introduction 

 Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

*Democracy  

*Women’s Rights and laws 

 Summary 

 Glossary 

 Self assessment questions or Check your Progress and 

activities 

 References or Bibliography 

 

                                                

 

 

 

  



Structure of Content- SLM2.8 

 Title of the Unit: Predicaments and Problems of the new Nation 

 Objectives 

 Introduction 

 Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

*Emergency  

*Coalition Politics  

*Dalit and Protest Politics 

 Summary 

 Glossary 

 Self assessment questions or Check your Progress and 

activities 

 References or Bibliography 

 

                                                

 

 

 

  



Structure of Content- SLM2.9 

 

 Title of the Unit: Planning and Developments 

 Objectives 

 Introduction 

 Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

*Land Reforms  

* Planning  

*Environment and Protest Discourse 

 Summary 

 Glossary 

 Self assessment questions or Check your Progress and 

activities 

 References or Bibliography 

 

                                                

 

 

 

  



Structure of Content- SLM2.10 

 Title of the Unit: Foreign Policy 

 Objectives 

 Introduction 

 Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

*Nonalignment and Panchasheel 

*Nuclear Policy 

 Summary 

 Glossary 

 Self assessment questions or Check your Progress and 

activities 

 References or Bibliography 

 

                                                

 

 

 

 

 

 

 

 

 

 



Paper- HIS 203 

ANCIENT INDIA 

 

Structure of Content – SLM2.11 

 Title of the Unit:Political organization till the Vedic period 

 Objectives 

 Introduction 

 Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

– kingship in the ancient period 

– post Vedic terms for the king  

 Summary 

 Glossary 

 Self assessment questions or Check your Progress and 

activities 

 References or Bibliography 

  



Structure of Content – SLM2.12 

 Title of the Unit: Society in the early Vedic period 

 Objectives 

 Introduction 

 Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

– Changes in the latter Vedic period 

– Janapadas and Mahajanapadas 

 Summary 

 Glossary 

 Self assessment questions or Check your Progress and 

activities 

 References or Bibliography 

  



Structure of Content – SLM2.13 

 Title of the Unit: Local autonomy and imperial unity 

 Objectives 

 Introduction 

 Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

– treasury and coercion in the state 

– regular collection of land revenue 

– advent of taxation and emergence of the state in the imperial form 

– Mauryas and successor states 

 Summary 

 Glossary 

 Self assessment questions or Check your Progress and 

activities 

 References or Bibliography 

  



 

 

Structure of Content – SLM2.14 

• Title of the Unit: Structure of polity in early medieval India 

• Objectives 

• Introduction 

• Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

– Chieftaincies and feudatories 

– political and economic changes and the bases of the early medieval state system 

• Summary 

• Glossary 

• Self assessment questions or Check your Progress and 

activities 

• References or Bibliography 

  



Structure of Content – SLM2.15 

• Title of the Unit: State and Imperial ideology in south India 

• Objectives 

• Introduction 

• Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

– The Cholas and their successors 

– Vijayanagara 

• Summary 

• Glossary 

• Self assessment questions or Check your Progress and 

activities 

• References or Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 



Paper- HIS 204 

MEDIEVAL INDIA 

Structure of Content – SLM2.16 

• Title of the Unit: State and economy in early modern India 

• Objectives 

• Introduction 

• Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

– the establishment of a centralized state under the Mughals 

– emphasis on military and revenue administration 

• Summary 

• Glossary 

• Self assessment questions or Check your Progress and 

activities 

• References or Bibliography 

  



Structure of Content – SLM2.17 

 

• Title of the Unit: Conquest state and the extension of the Core Mughal model into 

other areas viz. Gujarat, Ahmadnagar, Bengal 

• Objectives 

• Introduction 

• Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

– expansion and integration of the agrarian base during the Mughal period, Ahmadnagar, 

Bengal  

– drive for revenue and the new agrarian frontiers 

• Summary 

• Glossary 

• Self assessment questions or Check your Progress and 

activities 

• References or Bibliography 

  



Structure of Content – SLM2.18 

• Title of the Unit: Impact on agrarian society, especially in terms of the   

high revenue demand 

• Objectives 

• Introduction 

• Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

–relationship between the state and the landed elites viz. social and administrative 

• Summary 

• Glossary 

• Self assessment questions or Check your Progress and 

activities 

• References or Bibliography 

  



Structure of Content – SLM2.19 

 

• Title of the Unit: Indian economy and the Indian Ocean 

• Objectives 

• Introduction 

• Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

–Trade network and commerce: transformations since the 15th century 

– maritime merchants in the Indian Ocean region 

– Indian merchants and their participation in the Indian Ocean and hinterland or internal 

trade. 

• Summary 

• Glossary 

• Self assessment questions or  

• References or Bibliography 

  



Structure of Content – SLM2.20 

 

• Title of the Unit: Preparation of Content of SLM (semester wise) 

• Title of the Unit: Trade and the Indian Economy 

• Objectives 

• Introduction 

• Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

– flow of precious metals and currency – the state and the need for monetization 

–  the state and the need for monetization 

– mint administration towns 

– internal and overseas market 

• Summary 

• Glossary 

• Self assessment questions or Check your Progress and 

activities 

• References or Bibliography 

• Objectives 

• Introduction 

 

 

 

 

 

 



 

 

SEM-III 

Paper: HIS 301 

Industrial Revolution: the Nature of the Industrial Revolution and 

the English Experience 

  

Structure of Content – SLM3.1 

 Title of the Unit : Defining the Industrial Revolution 

 Objectives 

 Introduction 

 Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

 Toynbee’s characterization 

 Nef-Heaton’s concept of ‘evolution’ 

 Concept of ‘economic growth’ 

 Why did it occur first in England 

 Chronology of the Industrial Revolution  

 Summary 

 Glossary 

 Self assessment questions or Check your Progress and 

activities 

 References or Bibliography 

  



Structure of Content – SLM3.2 

 

 Title of the Unit : Aspects of the Industrial Revolution 

 Objectives 

 Introduction 

 Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

 Agricultural Revolution 

 Proto-industrialization 

 Summary 

 Glossary 

 Self assessment questions or Check your Progress and 

activities 

 References or Bibliography 

  



Structure of Content – SLM3.3 

 Title of the Unit : Industrial Revolution in England (1) 

 Objectives 

 Introduction 

 Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

 Demographic Revolution 

 Commercial Revolution 

 Transport Revolution 

 Summary 

 Glossary 

 Self assessment questions or Check your Progress and 

activities 

 References or Bibliography 

 

 

 

 

 

                                                

 

 

 

 



Structure of Content – SLM3.4 

 

• Title of the Unit: Industrial Revolution (2) 

• Objectives 

• Introduction 

• Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

 Concept of ‘leading sector’ 

 Cotton Industry 

 Iron Industry 

• Summary 

• Glossary 

• Self assessment questions or Check your Progress and 

activities 

• References or Bibliography 

 

 

 

 

 

 

 

 



Structure of Content – SLM3.5 

 

• Title of the Unit: Industrial Revolution in England (3) 

• Objectives 

• Introduction 

• Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

 Role of the State 

 Factory Acts 

 Conditions of work 

 Labour organizations 

 Standard of Living 

• Summary 

• Glossary 

• Self assessment questions or Check your Progress and 

activities 

• References or Bibliography 

 

 

 

 

 

 



Paper: HIS 302 

Industrial Revolution-II: the Continental Experience 

 

Structure of Content – SLM3.6 

• Title of the Unit: Science in the Industrial Revolution 

• Objectives 

• Introduction 

• Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

 Technology  

 ‘Latecomers’ in the Industrial Revolution 

• Summary 

• Glossary 

• Self assessment questions or Check your Progress and 

activities 

• References or Bibliography 

 

 

 

 

 

 

 



Structure of Content – SLM3.7 

 

• Title of the Unit: 19th century industrial crises 

• Objectives 

• Introduction 

• Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

 Gerschenkron’s concept of substitution process of the Industrial 

Revolution on the continent 

 19th century of industrial crises 

 Explanations of Marx and Schumpeter 

• Summary 

• Glossary 

• Self assessment questions or Check your Progress and 

activities 

• References or Bibliography 

 

 

 

 

 

 

 



Structure of Content – SLM3.8 

 

• Title of the Unit: Industrialization in France 

• Objectives 

• Introduction 

• Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

 Conditions in the ancient regime 

 Prospects and problems in the revolutionary Napoleonic period 

 Restoration and the return Protectionism 

 Napoleon III and his ‘booster’ policies 

 Decline in the post 1870 period 

 

• Summary 

• Glossary 

• Self assessment questions or Check your Progress and 

activities 

• References or Bibliography 

 

 

 

 

 

 



Structure of Content – SLM3.9 

 

• Title of the Unit: Industrialization in Germany 

• Objectives 

• Introduction 

• Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

 Backwardness in the German states in 1815 

 Prussian imperatives: Zollverin and the railways 

 Growth in the period 1850-1870 

 Bismarck’s policies 

 Situation up to 1914 

• Summary 

• Glossary 

• Self assessment questions or Check your Progress and 

activities 

• References or Bibliography 

 

 

 

 

 

 



 

Structure of Content – SLM3.10 

 

• Title of the Unit: Industrialization in Russia 

• Objectives 

• Introduction 

• Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

 Backwardness in the mid 19th century 

 Emancipation Edict and its effects 

 Trends in the period 1860s-1870s 

 Initiatives of Vishnegradsky and Witte 

 Stolypin reforms 

 Situation up to 1914 

• Summary 

• Glossary 

• Self assessment questions or Check your Progress and 

activities 

• References or Bibliography 

• Objectives 

• Introduction 

 

 

 

 



 

 

Paper-HIS 303:  

 

The Twentieth-Century World: Events between the Two World Wars 

 

Structure of Content – SLM3.11 

 Title of the Unit:  Events of The First World War 

 Objectives 

 Introduction 

 Divisions of the unit in unit sections and subsections (to be 

done by faculty SLM wise) 

 

 Historiography of the origins of the First World War 

 The impact of the War on the Old Order 

 Peace Settlement: Fourteen Points of Woodrow Wilson 

and Paris Peace Conference 

  

 Summary 

 Glossary 

 Self assessment questions or Check your Progress and 

activities 

 References or Bibliography 

 

 



Structure of Content – SLM3.12 

 

 Title of the Unit: The Post war Scenario 

 Objectives 

 Introduction 

 Divisions of the unit in unit sections and subsections (to be 

done by faculty SLM wise) 

 

 The post-war world order: The League of Nations 

 Some issues arising out of the War: quest for security; 

problem of disarmament; problem of reparation 

 The Great Depression: causes and consequences 

 

 Summary 

 Glossary 

 Self assessment questions or Check your Progress and 

activities 

 References or Bibliography 

 

 

 

 

 

 



Structure of Content – SLM3.13 

 

 Title of the Unit: Russia between the Two World Wars 

 Objectives 

 Introduction 

 Divisions of the unit in unit sections and subsections (to be 

done by faculty SLM wise) 

 Russia in revolution: Establishment of a Socialist State in 

Russia 

 Its economic and political aspects – responses and reactions 

in the West 

 Soviet Foreign Policy in the Inter-war years 

 Summary 

 Glossary 

 Self assessment questions or Check your Progress and 

activities 

 References or Bibliography 

 

 

 

 

 

 

 



Structure of Content – SLM3.14 

• Title of the Unit: Europe and America between the Two World Wars                     

• Objectives 

• Introduction 

• Divisions of the unit in unit sections and subsections (to be 

done by faculty SLM wise) 

] 

 The Western World between the Wars: Italy and Germany – 

domestic and foreign affairs – politics and ideologies of 

Fascism & Nazism 

 France and Great Britain between the Wars – the Policy of 

Appeasement 

 U. S. Foreign Policy between the two World Wars and the 

New Deal 

 

• Summary 

• Glossary 

• Self assessment questions or Check your Progress and 

activities 

• References or Bibliography 

 

 

 

 



Structure of Content – SLM3.15 

 

• Title of the Unit: West Asia between the Two World Wars 

• Objectives 

• Introduction 

• Divisions of the unit in unit sections and subsections (to be 

done by faculty SLM wise) 

 

 Impact of the Peace Pact of 1919 on West Asia: Mandate 

system in Middle East 

 Rise of Mustafa Kamal Pasha & the modernisation of 

Turkey 

 Arab nationalism after World War I – role of Saudi Arab 

 

• Summary 

• Glossary 

• Self assessment questions or Check your Progress and 

activities 

• References or Bibliography 

 

 

 

 

 

 



Paper-HIS 304:  

The Twentieth-Century World: Various Aspects of Contemporary World 

 

Structure of Content – SLM3.16 

• Title of the Unit: Events leading to Second World War 

• Objectives 

• Introduction 

• Divisions of the unit in unit sections and subsections (to be 

done by faculty SLM wise) 

 

 Road to Second World War: Rise of Japan as an imperialist 

power 

 Civil War in Spain 

 Historiography of the origins of the Second World War 

 

• Summary 

• Glossary 

• Self assessment questions or Check your Progress and 

activities 

• References or Bibliography 

  



Structure of Content – SLM3.17 

• Title of the Unit: Cold War 

• Objectives 

• Introduction 

• Divisions of the unit in unit sections and subsections (to be 

done by faculty SLM wise) 

 

 The Cold War: Historiography – ideological and political 

basis of Cold War 

 Sovietisation of Eastern Europe and Americanisation of 

Western Europe 

 UNO and the concept of World Peace 

 

• Summary 

• Glossary 

• Self assessment questions or Check your Progress and 

activities 

• References or Bibliography 

  



Structure of Content – SLM3.18 

 

• Title of the Unit: Various Events of Cold War 

• Objectives 

• Introduction 

• Divisions of the unit in unit sections and subsections (to be 

done by faculty SLM wise) 

 

 Internationalisation of Regional tensions: Korea, Vietnam, 

Cuba, Kashmir 

 The Middle East in World Politics: Birth of Israel and Arab-

Israel conflict, Suez Crisis and Oil Diplomacy, Iraq-Kuwait 

conflict and Gulf War 

 Soviet intervention in Afghanistan – Talibanism and after 

 

• Summary 

• Glossary 

• Self assessment questions or Check your Progress and 

activities 

• References or Bibliography 

 

 

 

 



Structure of Content – SLM3.19 

 

• Title of the Unit: Third World and the Changing Dynamics of Sino-

Soviet Relations 

• Objectives 

• Introduction 

• Divisions of the unit in unit sections and subsections (to be 

done by faculty SLM wise) 

 

 Historical context of the emergence of the Third World 

 The impact of the rise of Communist China in world politics 

 Changing contours of Sino-Soviet(Russia) relations and 

Sino-U.S. relations 

 

• Summary 

• Glossary 

• Self assessment questions or Check your Progress and 

activities 

• References or Bibliography 

 

 

 

 



Structure of Content – SLM3.20 

 

• Title of the Unit: Dissolution of USSR and Thereafter 

• Objectives 

• Introduction 

• Divisions of the unit in unit sections and subsections (to be 

done by faculty SLM wise) 

 

 Disintegration of the Soviet Union and its impact on international politics 

 The question of American Unipolarism 

 International terrorism 

 Globalisation: its economic and political impact 

 

• Summary 

• Glossary 

• Self assessment questions or Check your Progress and 

activities 

• References or Bibliography 

• Objectives 

• Introduction 

 

 

 

 



 

SEM-IV 

Paper-HIS 401  

Social History of Science, Technology, and Environment in Colonial India 

 

Structure of Content –SLM4.1 

 

 Title of the Unit:Colonial and Nationalist Scientific Discourses  

 Objectives 

 Introduction 

 Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

 Role of Asiatic Society of Bengal 

 Relocating Ancient ‘National’ Scientific Tradition of India 

 British surveys in India as colonial forms of knowledge 

 Nationalist Science: a Counter Discourse to Colonial Science 

 

 Summary 

 Glossary 

 Self assessment questions or Check your Progress and 

activities 

 References or Bibliography 

 



 

 

Structure of Content Unit :SLM4.2 

 

 Title of the Unit: Technology and the Colonial Project 

 Objectives 

 Introduction 

 Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

 Colonial power underpinning scientific and technological 

initiatives of British India 

 Scientific and Technological Initiatives in British India 

 Evolution of Several Departments as a part of the Colonial Project: 

Irrigation, Agriculture, Public Works, Railways 

 Scientific Education and Technical Institutions 

 

 Summary 

 Glossary 

 Self assessment questions or Check your Progress and 

activities 

 References or Bibliography 

 

 

 

 



Structure of Content Unit :SLM4.3 

 

 Title of the Unit: Communities on the Margin 

 Objectives 

 Introduction 

 Divisions of the unit in unit sections and subsections (to be done by 

faculty slm wise) 

 Indigenous Societies and their changing patterns of Livelihood   

 Forest Management  

 Forest Acts  

 Colonial Experience 

 

 Summary 

 Glossary 

 Self assessment questions or Check your Progress and activities 

 References or Bibliography 

 

 

 

 

 

 

 

 

 



Structure of Content ;SLM4.4 

 

 Title of the Unit: Environmental History 

 Objectives 

 Introduction 

 Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

 Historiography of the Emergence of Environmental History as a 

Discipline 

 Ecology: colonialism as a water shed 

 Nationalism and the Environmental Discourse 

 Technology and Ecological Change in Colonial Times 

 

 Summary 

 Glossary 

 Self assessment questions or Check your Progress and 

activities 

 References or Bibliography 

 

 

 

 

 

 



Structure of Content :SLM4.5 

 

 Title of the Unit: Climate change and its Impact on Environment 

 Objectives 

 Introduction 

 Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

 History of Climate Change  

 Drought, Flood & Earthquake 

 Dislocation and Migration 

 Impact on the Environment 

 

 Summary 

 Glossary 

 Self assessment questions or Check your Progress and 

activities 

 References or Bibliography 

 

 

 

 

 

 

 



Paper-HIS 402:  

Social History of Medicine in Colonial India 

 

Structure of Content SLM4.6 

 Title of the Unit:History of Medicine: an Overview 

 Objectives 

 Introduction 

 Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

 Evolution of History of Medicine from Ancient Times to the 

Modern Era: an Overview 

 Different Systems of Medical Knowledge in India 

 Historiography and Debates on Aspects of History of Medicine in 

India 

 Colonialism, Climate and Race 

 

 Summary 

 Glossary 

 Self assessment questions or Check your Progress and 

activities 

 References or Bibliography 

 

 

 



Structure of Content SLM4.7 

 

 Title of the Unit: Medicine: Medicine: East India Company & after 

1858 

 Objectives 

 Introduction 

 Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

 East India Company era: establishment of Company’s rule and 

training its surgeons; Company’s medical experience in India 

 Orientalism and the renewed interest in Indian medicine; 

establishment of ‘modern’ western medicine and the end of 

Company’s rule 

 Medicine in India after 1858 

 Formation of Indian Medical Societies 

 

 Summary 

 Glossary 

 Self assessment questions or Check your Progress and 

activities 

 References or Bibliography 

 

 

 



Structure of Content :SLM4.8 

 

Title of the Unit: History of Madness 

 Objectives 

 Introduction 

 Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

 Madness to Mental Health: changing terminology from the 

nineteenth to the twentieth century 

 Ayurveda and psychiatry: ‘Unmada’ in the Sanskrit Medical 

Literature; Insanity in Medieval Islamic Society 

 Psychiatry and its histories in the West; Debates in Psychiatry and 

Colonialism 

 Birth of Psychotropic Drugs and its Impact on India 

 

 Summary 

 Glossary 

 Self assessment questions or Check your Progress and 

activities 

 References or Bibliography 

 

 

 

 



Structure of Content :SLM4.9 

 

 Title of the Unit: Women: Doctors and Patients 

 Objectives 

 Introduction 

 Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

 Women, Health, and Medicine 

 Women in Medical Education 

 Women as Patients 

 Motherhood and Reproductive Health 

 

 Summary 

 Glossary 

 Self assessment questions or Check your Progress and 

activities 

 References or Bibliography 

 

 

 

 

 

 

 

 



Structure of Content :SLM4.10 

 

 Title of the Unit: Laboratory to Field 

 Objectives 

 Introduction 

 Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

 Advent of Hospitals & Laboratories 

 Role of Public Health and Sanitation 

 Prevention and Control of Diseases: Cholera, Small Pox & 

Tuberculosis  

 Medicine and Colonial Army 

 

 Summary 

 Glossary 

 Self assessment questions or Check your Progress and 

activities 

 References or Bibliography 

 

 

 

 

 

 

 



Paper-HIS 403:  

Social History of Colonial India 1 

 

Structure of Content :SLM4.11 

 

 Title of the Unit: What is Social History? 

 Objectives 

 Introduction 

 Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

 Orientalist, Utilitarian, and Nationalist perceptions of Indian society. 

 Debate over the 19th century ‘Renaissance’ in India 

 From social history to cultural history 

 The post-modern challenge 

 Summary 

 Glossary 

 Self assessment questions or Check your Progress and 

activities 

 References or Bibliography 

 

 

 

 

 



Structure of Content :SLM4.12 

 

 Title of the Unit: Reformers and Reforms 

 Objectives 

 Introduction 

 Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

 Rammohan Roy and BrahmoSamaj 

 Vidyasagar 

 Ramkrishna and Vivekananda 

 PrarthanaSamaj and Arya Samaj 

 

 Summary 

 Glossary 

 Self assessment questions or Check your Progress and 

activities 

 References or Bibliography 

 

 

 

 

 

 

 



Structure of Content :SLM4.13 

 

 Title of the Unit: Nationalism, modernity, and Muslim identity in India 

 Objectives 

 Introduction 

 Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

 Wahabi Movement 

 Deoband Movement 

 Islamic educational movements, faith, and revival movements 

 Syed Ahmed Khan and the Aligarh Movement 

 

 Summary 

 Glossary 

 Self assessment questions or Check your Progress and 

activities 

 References or Bibliography 

 

 

 

 

 

 

 



Structure of Content :SLM4.14 

 

 Title of the Unit: What is Women’s history? 

 Objectives 

 Introduction 

 Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

 The ‘Women’s Question’ in the 19th century 

 Reformers like RokeyaSakhawat Hossain and Sarala Devi, and 

movements for women’s rights 

 Women in modern professions 

 Women in the national movement  

 Women labour 

 

 Summary 

 Glossary 

 Self assessment questions or Check your Progress and 

activities 

 References or Bibliography 

 

 

 

 

 



Structure of Content :SLM4.15 

 

 Title of the Unit: Caste: Varna and Jati 

 Objectives 

 Introduction 

 Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

 Features of traditional caste society 

 Caste protest movements in 19th century India 

 Colonial sociology and caste mobility and reform movements 

 Lower caste aspirations, politics, and the Indian national movement 

 Summary 

 Glossary 

 Self assessment questions or Check your Progress and 

activities 

 References or Bibliography 

 

 

 

 

 

 

 



Paper-HIS 404  

Social History of Colonial India 2 

 

Structure of Content :SLM4.16 

 

 Title of the Unit: Tribe 

 Objectives 

 Introduction 

 Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

 Validity of the concept and traditional features 

 Changing conditions during colonial rule and consequent 

confrontation 

 Tribes and the Indian national movement 

 Growth of a ‘tribal’ identity, reforms, and the increasing demand for a 

homeland 

 Summary 

 Glossary 

 Self assessment questions or Check your Progress and 

activities 

 References or Bibliography 

 

 

 



Structure of Content :SLM4.17 

 

 Title of the Unit: Labour 

 Objectives 

 Introduction 

 Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

 Consciousness and the making of a ‘modern’ working class in India 

 Capitalists, labourers, and conditions of work 

 Labour organisations and protest 

 Labour and the national movement; attitudes of various political 

parties towards labourers 

 Summary 

 Glossary 

 Self assessment questions or Check your Progress and 

activities 

 References or Bibliography 

 

 

 

 

 

 

 



Structure of Content :SLM4.18 

 

 Title of the Unit: Urbanization and Urbanism in Colonial India 

 Objectives 

 Introduction 

 Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

 Traditional Indian cities; trends and features of urbanization in the 

colonial period; metropolises and the mofussils 

 Emergence of a new middle class; other classes in the city 

 New sensibilities; Literature, theatre, cinema – popular culture in the 

cities; Press, new social attitudes, and the National Movement 

 Physical culture and Sports 

 Summary 

 Glossary 

 Self assessment questions or Check your Progress and 

activities 

 References or Bibliography 

 

 

 

 

 

 



Structure of Content :SLM4.19 

 

 Title of the Unit: South West Bengal: Western education and ideas 

 Objectives 

 Introduction 

 Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

 Growth of a new intelligentsia; Newspaper and Literature 

 Emergence of modern politics and the rise of a local leadership 

 Swadeshi Movement, Militant Nationalism 

 Non-Co-operation and Civil Disobedience Movements; Quit India 

Movement 

 Summary 

 Glossary 

 Self assessment questions or Check your Progress and 

activities 

 References or Bibliography 

 

 

 

 

 

 

 



Structure of Content :SLM4.20 

 

 Title of the Unit: South West Bengal: Emergence of Left-wing politics 

 Objectives 

 Introduction 

 Divisions of the unit in unit sections and subsections (to be 

done by faculty slm wise) 

 Condition of workers, peasants and their mobilization 

 Students’ response 

 Condition of women, tribes and castes 

 Ecology and environment, natural disasters, and their impact on local 

society 

 Summary 

 Glossary 

 Self assessment questions or Check your Progress and 

activities 

 References or Bibliography 

 

 

 

*The Course contains 80 SLM 



Sub: Political Science (1
st
 Semester) 

Course- 101; Group- A; Unit- 1 

Enlightenment: Meaning and Significance 

 

Unit Structure: 

1. Relevance of the Unit  

2. Objectives of the Unit 

3. Introduction 

4. Historical Background 

5. Meaning and Significance of Enlightenment 

 5.1. Meaning/Definitions  

 5.2. Significance 

6. Summary 

7. Glossary 

8. Self-Assessment Questions 

9. References 

 

 

 

 

 

 

 

 

 



Sub: Political Science (1
st
 Semester) 

Course- 101; Group- A; Unit- 2 

Responses to Enlightenment – Rousseau and Kant 

 

Unit Structure: 

1. Relevance of the Unit  

2. Objectives of the Unit 

3. Introduction 

4. Rousseau’s Response to Enlightenment 

 4.1. Rousseau: Enlightenment or Counter-Enlightenment? 

5. Kant’s Responses  

 5.1. Kant’s understanding of Enlightenment  

6. Summary 

7. Glossary 

8. Self-Assessment Questions 

9. References 

 

 

 

 

 

 

 

 

 



Sub: Political Science (1
st
 Semester) 

Course- 101; Group- A; Unit- 3 

Hegel: Dialectical relationship between Family, Civil Society and the State 

 

Unit Structure: 

1. Relevance of the Unit  

2. Objectives of the Unit 

3. Introduction 

4. Hegel’s Philosophy of history 

5. Hegel’s Idea of Freedom: Family, Civil Society, State 

6. Critical estimate  

7. Summary 

8. Glossary 

9. Self-Assessment Questions 

10. References 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (1
st
 Semester) 

Course- 101; Group- A; Unit- 4 

Nietzsche: An overview of his Political Philosophy 

Unit Structure: 

1. Relevance of the Unit  

2. Objectives of the Unit 

3. Introduction 

4. Major Works of Nietzsche 

5. Nietzsche and Individualism 

5.1 Nietzsche and individualism 

5.2 Ideas regarding Humanitarianism, Christianity and God 

5.3 Nationalism and Anti-Semitism 

6. Other Major Ideas 

6.1 Idea of Superman 

6.2 The definition of the Superman 

6.3 Will to Power 

6.4 Eternal Return 

 7. Nietzsche’s Influence 

  7.1 Influence on Postmodernism 

  7.2 Nietzsche and Foucault 

 8. Evaluation and Reception of Nietzsche 

 9. Summary 

 10. Glossary 

11. Self-Assessment Questions 

12. References 



Sub: Political Science (1
st
 Semester) 

Course- 101; Group- B; Unit- 5 

Western Marxism: Intellectual Background 

 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Features of Western Marxism 

5. Several Trends in Respect of Western Marxism 

6. Contributions of Gramsci 

7. Critical Assessment  

8. Summary 

9. Glossary 

10. Self-Assessment Questions 

11. References 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (1
st
 Semester) 

Course- 101; Group- B; Unit- 6 

Critical theory Contributions of Horkheimer and Mercuse 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Background of Critical Theory  

5. Contributions of Harbert Mercuse 

6. Contributions of Max Horkheimer 

7. Critical Assessment  

8. Summary 

9. Glossary 

10. Self-Assessment Questions 

11. References 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (1
st
 Semester) 

Course- 101; Group- B; Unit- 7 

Post-modernism: Background, Main Arguments and Contemporary Debates 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction  

4. Post Modernism as ‘Critique’ of Modernism 

4. Modernity/Modernism 

5. Basic Principles of Modernism 

6. The ‘Grand Narrative’ of Modernity/Modernism  

7. Modernity’s Early Critiques 

8. Post-War Criticism and Advent of Post Modernism 

9. Influence of Structuralism in Different Disciplines 

10. Beyond Structuralism: Derrida and Post Structuralism 

11. Postmodernism: Main arguments 

12. Comparison between Modernism and Post Modernism 

13. Post Modernism: Contributions of Lyotard 

14. Post Modernism: Contributions of Michel Foucault 

15. Debate between Post-Modernism and Marxism 

16. Summary 

17. Glossary 

18. Self Assessment Questions 

19. References 

 

 

 

 

 

 

 

 

 



Sub: Political Science (1
st
 Semester) 

Course- 101; Group- B; Unit- 8 

Post-Marxism: Laclau and Negri 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Background of Post-Marxism 

5. Contributions of Laclau 

6. Contributions of Negri 

7. Summary 

8. Glossary 

9. Self-Assessment Questions 

10. References 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (1
st
 Semester) 

Course- 102; Group- A; Unit- 1 

Bankim Chandra, Vivekananda and Tilak: Nationalist ideas 

 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

2. Introduction 

3. Bankimchandra’s Concept of Nationalism 

 3.1 A Short Life Sketch of Bankim 

 3.2 Utilitarianism and Positivism in Bankim’s Thought 

 3.3 Lack of Nationalism in India 

 3.4 Reasons for the Lack   

4. Vivekananda’s Concept of Nationalism 

 4.1 Vivekananda: An Anti-Imperialist 

 4.2 Critique of Colonial Economy 

 4.3 Views on Nationalism 

5. Basis of Tilak’s Concept of Nationalism 

 5.1. Tilak as a Revivalist 

5.2. Tilak’s views on Nationalism 

 5.3. Tilak’s Political Method: Passive Resistance 

5.4 Tilak and the Moderate 

5.5 Tilak’s Concept of Swaraj 

6. Summary 

7. Glossary 

8. Self-Assessment Questions 

9. References 

 

 

 



Sub: Political Science (1
st
 Semester) 

Course- 102; Group- A; Unit- 2 

Savarkar and Golwalkar: Ideology of Hindu Nationalism 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

2. Introduction 

3. Savarkar: The Political Theory of Hindutva 

 3.1 Nature of Political Thought 

 3.2 Evolution of Political Thought 

 3.3 The Doctrine of Hindutva  

4. Golwalkar’s Ideology of Hindu Nationalism 

 4.1 Nation and Nationalism 

 4.2 Hindutva 

 4.3 Religious Minorities in India 

 4.4 Political Participation 

6. Summary 

7. Glossary 

8. Self-Assessment Questions 

9. References 

 

 

 

 

 

 

 

 



Sub: Political Science (1
st
 Semester) 

Course- 102; Group- A; Unit- 3 

Jyotiba Phule and B. R. Ambedkar: Caste, Social Reform and Nationalism 

 

Unit Structure 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Caste System 

 3.1 Concept and Definition 

 3.2 Genesis and Development 

4. Jyotiba Phule: the Dalit Mahatma & Social Reformer 

 4.1 Phule’s Ideas on Social Justice and Equality  

 4.2 Satya Shodhak Samaj 

 4.3 Jyotiba Phule’s ‘Gulamgiri’ 

5. B. R. Ambedkar 

 5.1 Views on Untouchability 

 5.2 Fight for Social Justice 

 5.3 Call for Social Emancipation and Political Rights 

6. Summary 

7. Glossary 

8. Self Assessment Questions 

9. References 

 

 

 

 

 



Sub: Political Science (1
st
 Semester) 

Course- 102; Group- A; Unit- 4 

Gandhi: Critique of Modern Civilization - theory of Nonviolence and Satyagraha – concept 

of the State and Enlightened Anarchy - theory of Trusteeship 

 

Unit Structure: 

1. Relevance of the Unit  

2. Objectives of the Unit 

3. Introduction 

4. Critique of Modern Civilization 

5. Ahimsa and Satyagraha 

6. Concept of the State  

7. Trusteeship 

8. Conclusion 

9. Summary 

10. Self-Assessment Questions 

11. References 

 

 

 

 

 

 

 

 



Sub: Political Science (1
st
 Semester) 

Course- 102; Group- B; Unit- 5 

Tagore: Idea of Atmashakti – Critique of Nationalism and the notion of Cosmopolitanism 

 

Unit Structure:  

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. 4.1 Impact of ‘Nationalism as Western Concept’ in Colonial India 

 4.2 Types of Nationalism in Colonial India: Moderate and Extremist – Tagore’s  

  ‘Middle Path’ 

5. Tagore’s Reading Renan’s Definition of Nationalism 

6. Swadesh Samaj: Tagore’s Lecture (1904) and the Idea of Atmashakti as Tagore’s 

 version of Nationalism 

7. Tagore’s Lecture Tour in Japan and USA (1916) incorporated in his book, 

 Nationalism – a critique of the Western Notions of Nationalism 

8. Tagore’s Idea of Cosmopolitanism 

9. Summary 

10. Glossary 

11. Self Assessment Questions 

12. References 

 

 

 

 

 



Sub: Political Science (1
st
 Semester) 

Course- 102; Group- B; Unit- 6 

Jawaharlal Nehru: concepts of Socialism, Development and Planning 

 

Unit Structure: 

1. Relevance of the Unit  

2. Objectives of the Unit 

3. Introduction: Socialism – the Key features of the Concept 

4. Socialist Ideas of Jawaharlal Nehru: Concept of Socialism and Development 

5. Summary 

6. Glossary 

7. Self-Assessment Questions 

8. References 

 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (1
st
 Semester) 

Course- 102; Group- B; Unit- 7 

Subhaschandra Bose: his notion of Socialism, concepts of Planning and Reconstruction 

 

Unit Structure: 

1. Relevance of the Unit  

2. Objectives of the Unit 

3. Introduction: Socialism – the Key features of the Concept 

4. Socialist Ideas of Subhaschandra Bose: Concept of Samyavaa, Planning and 

Reconstruction 

5. Summary 

6. Glossary 

7. Self-Assessment Questions 

8. References 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (1
st
 Semester) 

Course- 102; Group- B; Unit- 8 

Iqbal and Azad: Liberal and secular trends 

 

Unit Structure: 

1. Relevance of the Unit  

2. Objectives of the Unit 

4. Introduction 

5. Mohammed Iqbal 

6. Abdul Kalam Azad 

7. Summary 

8. Glossary 

9. Self-Assessment Questions 

10. References 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (1
st
 Semester) 

Course- 103; Group- A; Unit- 1 

Political Development in India: state, civil society and its institutions 

 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. The process of Political Development in India 

5. Building up the Modern Democratic Nation-state 

6. The Post-colonial State and its Institutions 

7. The role of Civil Society 

8. Summary 

9. Glossary 

10. Self-Assessment Questions 

11. References 

 

 

 

 

 

 

 

 

 



Sub: Political Science (1
st
 Semester) 

Course- 103; Group- A; Unit- 2 

Approaches to the Study of the Indian State 

 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. The Liberal Approach 

5. The Marxist Approach to the study of Indian State 

  5.1. Practicing Marxists: Major Communist Parties on Indian State 

  5.2. Academic Marxists on the Indian State 

6. Subaltern Approach 

7. Various Approaches to the Indian State: An Overall Assessment 

8. Summary 

9. Glossary 

10. Self-Assessment Questions 

11. References 

 

 

 

 

 

 

 



Sub: Political Science (1
st
 Semester) 

Course- 103; Group- A; Unit- 3 

Indian Democracy at the Crossroads: Successes and Failures 

 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Indian Democracy as the long-lasting democracy in the Third World 

5. The Processes 

6. The Impending Crisis 

7. Crisis of ‘Governability’ 

8. Summary 

9. Glossary 

10. Self-Assessment Questions 

11. References 

 

 

 

 

 

 

 

 

 



Sub: Political Science (1
st
 Semester) 

Course- 103; Group- A; Unit- 4 

Federal Process in India: Dynamics, Emergent Issues and Trends 

 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. The politics and economics of centralisation in India’s federal polity 

5. Coalition politics and Indian federation 

6. Cooperative federation in the Indian context 

7. Summary 

8. Glossary 

9. Self-Assessment Questions 

10. References 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (1
st
 Semester) 

Course- 103; Group- B; Unit- 5 

Party system in India: Changing nature – the politics of coalition 

 

Unit Structure:  

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction (Democratic Politics and Party-system) 

4. India: from one-party dominance to multi-party rule 

 4.1 The early phase of India’s party system 

 4.2 The politics of coalition 

5. Summary 

6. Glossary 

7. Self Assessment Questions 

8. References 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (1
st
 Semester) 

Course- 103; Group- B; Unit- 6 

Political economy of development- agrarian and industrial strategies-politics of planning-

political implications of economic liberalization 

 

Unit Structure 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Debates on Planning and Development Strategy 

5. Changing Role of the Planning Commission  

6. Economic Liberalization in India 

7. Summary 

8. Glossary 

9. Self-Assessment Questions 

10. References 

 

 

 

 

 

 

 

 

 



Sub: Political Science (1
st
 Semester) 

Course- 103; Group- B; Unit- 7 

Media and politics in India 

 

Unit Structure 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Various types of media 

5. Growth of Newspapers in India 

6. The impact of electronic media 

7. Social media and democracy: contemporary Indian scenario 

8. Summary 

9. Glossary 

10. Self-Assessment Questions 

11. References 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (1
st
 Semester) 

Course- 103; Group- B; Unit- 8 

Politics of environment – the concept of alternative development 

 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Politics of Environment 

5. Emergence of ‘modern environmentalism’ 

6. The Debate between Environmentalist and Developmentalists 

7. The Concept of Sustainable Development 

8. The Indian Scenario 

9. Environment and the State in India 

10. Summary 

11. Glossary 

12. Self-Assessment Questions 

13. References 

 

 

 

 

 

 

 



 

Sub: Political Science (1
st
 Semester) 

Course- 104; Group- A; Unit- 1 

Religion in Indian politics: Communalism – meaning and nature; Theorising 

communalism: different perspectives; construction of a secular ideology in the Indian 

context: emerging issues 

 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Religion: A Search for Meaning 

5. Communalism: Meaning and Definition 

5.1. Features of Communalism in India 

5.2. Forms of Communalism 

5.3. Causes of Communalism in India 

5.4. Communalism in India: Different Perspectives 

6. Secularism 

6.1. The Concept of Secularism: The Western Context 

6.2. The Concept of Secularism: The Indian Context 

7. Role of Indian State in the Process of Secularism 

8. Summary 

9. Glossary 

10. Self-Assessment Questions 

11. References 

 

 

 



 

Sub: Political Science (1
st
 Semester) 

Course- 104; Group- A; Unit- 2 

Identity politics in India: Caste, Tribe, Minority, Gender - the issue of Reservation 

 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Identity Politics: Basic Issues 

 4.1. Caste: meaning and Definition 

4.1.2. Features of Caste 

4.1.3. Caste and Politics Interactions: Views of Kothari and Rudolph 

4.2. Tribe: Definition in Indian context 

4.2.2. Classifications of Tribes in India 

4.2.3. Tribal Politics in India: An Overview   

4.3. Who are Minorities in India? 

4.3.2. Classifications of Minorities in India 

4.3.3. Demands of Minorities in India 

4.4. Gender: Meaning 

4.4.2. Gender and Politics: Basic Issues 

4.5. Reservation: Definition 

4.5.2. Politics of Reservations: Indian Context 

5. Summary 

6. Glossary 

7. Self-Assessment Questions 

8. References 

 

 



 

Sub: Political Science (1
st
 Semester) 

Course- 104; Group- A; Unit- 3 

Language Question and Indian Politics: Key issues 

 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Language Politics in India: Basic Ideas 

4.1. Language Issues: Controversies on determining Official language/languages 

4.2. Creation of linguistic States 

4.3. The status of regional languages 

4.4. Linguistic Plurality: Constitutional Aspect and Eighth Schedule 

4.5. Official language Commission 

4.6. Politics of the Linguistic minorities 

5. Summary 

6. Glossary 

7. Self-Assessment Questions 

8. References 

 

 

 

 

 

 

 

 



 

Sub: Political Science (1
st
 Semester) 

Course- 104; Group- A; Unit- 4 

Sustainable Rights in Indian Democracy: RTI, RTE 

 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Sustainable Rights in Indian Democracy: Basic themes 

4.1. Right to Information: Meaning and background 

4.1.2. Right to Information Act 2005: Salient Features 

4.1.3. Right to Information Act 2005: recent trends  

4.2. Right to Education: Meaning 

4.3. Right to Education Act: Characteristics 

4.4. Right to Education Act: contemporary trends 

5. Summary 

6. Glossary 

7. Self-Assessment Questions 

8. References 

 

 

 

 

 

 

 

 



 

Sub: Political Science (1
st
 Semester) 

Course- 104; Group- B; Unit- 5 

Politics of Regionalism: Conceptual issues – typologies – different perspectives – select case 

studies 

 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Conceptualization 

4.1 Territorial Aspect 

4.2 Socio-Cultural Aspect 

4.3 Psychological Aspect 

4.4 Role of Ethics 

5. Different Typologies 

6. Politics of Regionalism 

7. Selective Cases 

7.1 Case of Telangana 

8. Summary 

9. Glossary 

10. Self-Assessment Questions 

11. References 

 

 

 

 

 

 



 

Sub: Political Science (1
st
 Semester) 

Course- 104; Group- B; Unit- 6 

State politics in India: emerging trends – State Politics in West Bengal: key issues 

 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. State Politics in India: Basic Issues 

4.1. Significance of the State Politics in India 

4.2. Theorization of State Politics in India 

4.2.1. ‘Three Dimensional Framework’ of the State politics in India 

4.3. Determinants of State politics in India 

4.4. State politics in West Bengal: Key Issues 

5. Summary 

6. Glossary 

7. Self-Assessment Questions 

8. References 

 

 

 

 

 

 

 

 



 

Sub: Political Science (1
st
 Semester) 

Course- 104; Group- B; Unit- 7 
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5.         Policy and Mitigation of Development-induced Displacement- the Efforts 

7. Summary 

8. Glossary 

9. Self – Assessment Questions 

10. References 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (2
nd

 Semester) 

Course- 205; Group- A; Unit- 4 

Internal Displacement: the UN General Principles on Internally Displaced Persons (IDPs) 

 

Unit Structure:   

1. Relevance of the Unit  

2. Objectives of the Unit 

3. Introduction 

4. Causes of Internal Displacement 

3. UN Guiding Principles Internal Displacement-Features  

4.         Protecting IDPs-Measures 

5.         Challenges 

7. Summary 

8. Glossary 

9. Self – Assessment Questions 

10. References 

 

 

 

 

 

 

 

 

 



Sub: Political Science (2
nd

 Semester) 

Course- 205; Group- B; Unit- 5 

Refugees, Borders and Forced Migration 

 

Unit Structure:   

1. Relevance of the Unit  

2. Objectives of the Unit 

3. Introduction 

4. Migration, Forced Migration and Refugees-Distinction 

3. Causes of Forced Migration 

4.        State Control: Borders, Refugees and Forced Migration 

5.         Challenges 

7. Summary 

8. Glossary 

9. Self – Assessment Questions 

10. References 

 

 

 

 

 

 

 

 

 



Sub: Political Science (2
nd

 Semester) 

Course- 205; Group- B; Unit- 6 

The Refugee Regime after Second World War- UNHCR – Legal and Implementing 

Instruments 

 

Unit Structure:   

1. Relevance of the Unit  

2. Objectives of the Unit 

3. Introduction 

4. Persons of Concern to UNHCR- Refugees, Asylum-Seeker, IDPs, Stateless Person,  

            Returnees, Migrants 

3. Protecting Refugees: Issues and Obstacles 

4.         UNHCR and its role in monitoring the refugee Regime 

7. Summary 

8. Glossary 

9. Self – Assessment Questions 

10. References 

 

 

 

 

 

 

 

 

 



Sub: Political Science (2
nd

 Semester) 

Course- 205; Group- B; Unit- 7 

State, Media and Democracy 

 

Unit Structure:   

1. Relevance of the Unit  

2. Objectives of the Unit 

3. Introduction 

4. State and Democracy: Various Theories 

5. The Media sector:  An overview 

6. Growth of Social Media 

7. Summary 

8. Glossary 

9. Self – Assessment Questions 

10. References 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (2
nd

 Semester) 

Course- 205; Group- B; Unit- 8 

Climatic Displacements- Global Environmental Regimes 

 

Unit Structure:   

1. Relevance of the Unit  

2. Objectives of the Unit 

3. Introduction 

4. Climate change and Displacement 

5. The concept of 'Climate Refugees' 

6. Protection of Environmental Refugees in International Law 

7. Challenges 

8. Summary 

9. Glossary 

10. Self – Assessment Questions 

11. References 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (3
rd

 Semester) 

Course- 301; Group- A; Unit- 1 

Evolution of Public Administration as an academic discipline: Major Paradigms – 

Scientific Management, Human Relations Approach, Development Administration and its 

critique 

 

Unit Structure:   

1. Relevance of the Unit  

2. Objectives of the Unit 

3. Introduction 

4. Emergence of Public Administration as a discipline and Politics-Administration 

 Dichotomy  

5. The search for a value-free Science of Management 

 5.1. Frederick Winslow Taylor 

 5.2. Henri Fayol 

6. Emergence of the Human Relations approach 

 6.1. Elton Mayo 

 6.2. Abraham Maslow 

7. Development Administration and its critiques 

8. Summary 

9. Glossary 

10. Self – Assessment Questions 

11. References 

 

 

 



Sub: Political Science (3
rd

 Semester) 

Course- 301; Group- A; Unit- 2 

Weber and Post-Weberian concepts of Organization: Decision Making and Bounded 

Rationality (Herbert Simon); Chief Executive and Leadership (Chester Bernard) 

Unit Structure:   

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Weber’s Concept of Organisation  

5. Post-Weberian Concepts of Organisation 

 5.1. Herbert Simon’s Theory of Decision Making and Bounded Rationality 

 5.2. Chester Barnard’s Theory about Chief Executive and Leadership 

6. Summary 

7. Glossary 

8. Self – Assessment Questions 

9. References 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (3
rd

 Semester) 

Course- 301; Group- A; Unit- 3 

New Public Management (NPM) and Public Choice Approach: Entrepreneurial 

Government (EG) and Managerialism. The Governance discourse: Administrative 

Accountability and Transparency 

Unit Structure:   

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. New Public Management and Managerialism 

4.1. Origin of New Public Management and Managerialism 

4.2. The Public Choice Theory 

4.3. What is New Public Management? 

4.4. The Basic Premises of New Public Management 

4.5. Assessment of New Public Management 

5. The Governance Discourse 

 5.1. Concept of Transparency 

5.2. Concept of Accountability 

5.3. Difference between Administrative Accountability and Administrative 

Responsibility 

5.4. Location of Administrative Accountability  

5.5. Formal or Organizational methods of Administrative Accountability 

5.6. Citizens’ Quasi-Judicial Institutions and Administration 

5.7. Informal Methods of ensuring Administrative Accountability 

5.8. Relevance of Administrative Accountability 

6. Summary 

7. Glossary 

8. Self – Assessment Questions 

9. References 



Sub: Political Science (3
rd

 Semester) 

Course- 301; Group- A; Unit- 4 

From Government to Governance: Structural, Behavioural and Procedural Changes. E-

governance and Digitalization of Public System Management: Public Service Delivery; 

Role of NGOs; and the PPP model 

 

 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction  

4. Government – the traditional conceptualisation 

5. The emergence of governance discourse 

6. Changing roles of government: E-governance, Public Service  

7. Changing methods of government: E-governance  

8.  Public Service delivery: Role of NGOs and PPP Model 

9. Summary 

10. Glossary 

11. Self-Assessment Questions 

12. References 

 

 

 

 

 

 

 

 

 



Sub: Political Science (3
rd

 Semester) 

Course- 301; Group- B; Unit- 5 

Constitutional Arrangements on Indian Administration – Towards Bureaucratic Reforms 

and Challenges of Development; Administrative Reforms: ARC-I (1966-70) &ARC-II 

(2005) 

 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction  

4. India at the time of independence: role of the state in development 

5. ARC-I Report of the 1960s 

6. ARC-II Report of 2005 

7. Evaluating the changing scenario 

8. Summary 

9. Glossary 

10. Self-Assessment Questions 

11. References 

 

 

 

 

 

 

 

 

 

 

 



 

Sub: Political Science (3
rd

 Semester) 

Course- 301; Group- B; Unit- 6 

Inclusive Governance and Empowerment: Women, SC, ST and the Recognition of 

Marginalized Groups in India 

 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction  

4. Inclusive Governance 

5. History of discrimination in India 

6. Empowerment: the concept 

7. Inclusion and Empowerment of marginalised people in India 

8. Summary 

9. Glossary 

10. Self-Assessment Questions 

11. References 

 

 

 

 

 

 

 

 

 

 



 

Sub: Political Science (3
rd

 Semester) 

Course- 301; Group- B; Unit- 7 

Ministry-Administration Relations: Determining Factors. Political-Administrative 

Corruption and its corrective Mechanisms: CVC, CBI, NIC&RTI 

 

 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction  

4. Ministers in Parliamentary Democracy 

5. Role of Bureaucrats 

6. Checks and Balances: CVC, CBI, NIC & RTI 

7. Summary 

8. Glossary 

9. Self-Assessment Questions 

10. References 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (3
rd

 Semester) 

Course- 301; Group- B; Unit- 8 

Impact of Globalization, Liberalization and Privatization on Indian Administration. Indian 

Administration and the ‘Good Governance’ agenda: Recommendations of the Conference 

of Chief Secretaries and Chief Ministers (1996-97); and of ARC II (2005) 

 

 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction  

4. Conceptualising LPG 

5. Conceptualising Good Governance 

6. The Indian context 

7. States in decision-making process  

8. Summary 

9. Glossary 

10. Self-Assessment Questions 

11. References 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (3
rd

 Semester) 

Course- 302; Group- A; Unit- 1 

Liberalism in the pre-modern and early modern period 

 

Unit Structure: 

1. Relevance of the Unit 

2. Objective of the Unit 

3. Introduction 

4. Different Variants of Liberalism 

5. Classical Liberalism – Contributions of John Locke and others 

6. Principles of Classical Liberalism 

7. Key Features of Classical Liberalism 

8. Classical Liberal Morality  

9. Decline and Rebirth of Classical Liberalism 

10. Summary 

11. Glossary 

12. Self-assessment Questions 

13. References 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (3
rd

 Semester) 

Course- 302; Group- A; Unit- 2 

Liberalism and the Enlightenment 

 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Concept of Enlightenment 

5. Equation between Liberalism and Enlightenment 

6. Critical Assessment  

7. Summary 

8. Glossary 

9. Self-assessment Questions 

10. References 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (3
rd

 Semester) 

Course- 302; Group- A; Unit- 3 

Liberalism in the Nineteenth century – Basic tenets of Classical Liberalism 

 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Background of 19
th

 Century Liberalism 

5. Features of Classical Liberalism 

6. Contributions of A J P Taylor 

7. Critical Assessment 

8. Summary 

9. Glossary 

10. Self-assessment Questions 

11. References 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (3
rd

 Semester) 

Course- 302; Group- A; Unit- 4 

Debates on Liberal Democracy –liberal democracy and the theory of welfare state: 

contributions of Amartya Sen 

 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Concept of Welfare State 

5. Equation between Liberal Democracy and the Welfare State 

6. Contributions of Amartya Sen 

7. Summary 

8. Glossary 

9. Self-assessment Questions 

10. References 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Sub: Political Science (3
rd

 Semester) 

Course- 302; Group- B; Unit- 5 

Post-liberal theories of Democracy: Contributions of C.B. Macpherson and Robert Dahl 

 

Unit Structure:   

1. Relevance of the Unit  

2. Objectives of the Unit 

3. Introduction 

4. Contribution of Robert Dahl 

5. Five Criteria of Ideal Democracy 

6. Polyarchy 

7. Contribution of C. B. Macpherson 

8. Four Models of Liberal Democracy 

9. Possessive Individualism  

7. Summary 

8. Glossary 

9. Self – Assessment Questions 

10. References 

 

 

 

 

 

 

 

 



Sub: Political Science (3
rd

 Semester) 

Course- 302; Group- B; Unit- 6 

Contemporary Liberal and Neo-liberal theories: Contributions of John Rawls and Robert 

Nozick 

 

Unit Structure:   

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. The Context of John Rawls’ Ideas 

5. Concept of Distributive Justice as developed by Rawls 

6. In assessment of Rawls 

7. The Context of Nozick’s Ideas 

8. Robert Nozick : Viewing Justice as Entitlement 

9. Critics’ Views on Nozick  

10. Summary 

11. Glossary 

12. Self – Assessment Questions 

13. References 

 

 

 

 

 

 

 

 



Sub: Political Science (3
rd

 Semester) 

Course- 302; Group- B; Unit- 7 

Liberal-Communitarian debate 

Unit Structure: 

1. Relevance of the Unit  

2. Objectives of the Unit 

3. Introduction 

4. Communitarianism 

 4.1. Meaning 

 4.2. Basic Themes 

 4.3. Leading Proponents 

5. Communitarian Critique of Liberalism 

6. Libertarian-Communitarian Debate: Basic Issues 

7. Summary 

8. Glossary 

9. Self – Assessment Questions 

10. References 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (3
rd

 Semester) 

Course- 302; Group- B; Unit- 8 

Liberalism: The Marxist Critique 

 

 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction  

4. Marx as a Critic of Liberalism 

5. The Historical Materialist Approach 

6. Attitudes to Liberalism 

7. Marx on Rights and Justice  

8. Relativism and the Justification of Values 

9. Summary 

10.  Glossary 

12.  Self-Assessment Questions 

13. References  

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (3
rd

 Semester) 

Course- 303; Group- A; Unit- 1 

Contextualising Marx: Socio-historical and intellectual roots; Philosophical issues: 

Dialectics as a method of understanding social reality- contentious legacies of Hegel and 

Feurbach; Marxist concepts of (i) ideology, (ii) alienation, and (iii) praxis 

 

 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction  

4. Contextualising Marx 

5. Socio-Historical and Intellectual Roots 

6. Dialectics as a Method of Understanding Social Reality 

7. Legacies of Hegel and Feurbach 

8. Marxist Concept of Ideology  

9. Marxist Concept of Alienation  

10. Marxist Concept of Praxis 

11. Summary 

12. Glossary 

13. Self-Assessment Questions 

14. References 

 

 

 

 

 

 

 



 

Sub: Political Science (3
rd

 Semester) 

Course- 303; Group- A; Unit- 2 

Marxism after Marx – varieties of Marxism – an overview – contributions of Lenin and 

Trotsky 

 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction  

4. Varieties of Marxism 

5. Lenin’s Methodological Principles 

6. Analysis of the Social Formation 

7. Lenin’s Idea on State and Revolution 

8. Trotsky’s Contribution to Historical Materialism 

9. Trotsky and the Russian Revolution 

10. Trotsky on Permanent Revolution 

11. Summary 

12. Glossary 

13. Self-Assessment Questions 

14. References 

 

 

 

 

 

 

 

 



Sub: Political Science (3
rd

 Semester) 

Course- 303; Group- A; Unit- 3 

Marxism of Antonio Gramsci: Concept of Hegemony – Strategy of Revolution – Role of 

Intellectuals and the Party 

Unit Structure: 

1. Relevance of the Unit  

2. Objectives of the Unit 

3. Introduction 

4. Antonio Gramsci and the Unique Features of his Contributions to 

Marxism 

5. Gramsci on Hegemony, Civil Society and Strategies of Revolution 

6. Gramsci on the Role of Intellectuals and Party  

7. Summary 

8. Glossary 

9. Self – Assessment Questions 

10. References 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (3
rd

 Semester) 

Course- 303; Group- A; Unit- 4 

Marxism and Structuralism: Althusser’s reading of Marx-the epistemological break –

Althusser on superstructure, state and ideology 

Unit Structure: 

1. Relevance of the Unit  

2. Objectives of the Unit 

3. Introduction 

4. Louis Althusser and his Viewpoints on Structural Marxism 

5. Concept of ‘Epistemological break’ in Marx’s Writings 

6. Althusser on Ideology and the State  

7. Summary 

8. Glossary 

9. Self – Assessment Questions 

10. References 

 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (3
rd

 Semester) 

Course- 303; Group- B; Unit- 5 

Marxism and the Third World: Contributions of Mao Ze Dong and Che Guavara 

 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Contributions of Mao Ze Dong 

4.1. Role of Peasants in People’s Democratic Revolution 

4.2. The United Front of Four Classes  

4.3. Concept of New/People’s Democracy  

5.   Contributions of Che Guevara 

 5.1. The Debate on Economy 

 5.2. Theory of Communist Revolution in Three Continents: Asia, Africa and 

Latin America  

 5.2. Military Strategy of Guerrilla Warfare 

6. Summary 

7. Glossary 

8. Self-Assessment Questions 

9. References 

 

 

 

 

 

 



 

Sub: Political Science (3
rd

 Semester) 

Course- 303; Group- B; Unit- 6 

Post Colonial Political Theory: key issues; Meaning of Orientalism; Contributions and 

Critique of Edward Said 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Post Colonial Political Theory: Key Issues 

5. Orientalism: The Foundation of Post Colonial Political Theory 

5.1. Meaning of Orientalism 

5.2. Edward Said: The Father of Orientalism 

5.3. Critique of Said’s Notion of Orientalism   

6. Summary 

7. Glossary 

8. Self-Assessment Questions 

9. References 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (3
rd

 Semester) 

Course- 303; Group- B; Unit- 7 

Emerging Issues in Contemporary Radical Theories (i) Ecologism, and (ii) Multi-

Culturalism 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Emergence and Nature of Radical Political Theories in the Contemporary World  

5. Emerging Issues in Contemporary Radical Theories 

5.1. Ecologism: Meaning, Features and Main Exponents   

5.2. Multiculturalsim: Meaning, Features and Main Exponents   

6. Summary 

7. Glossary 

8. Self-Assessment Questions 

9. References 

 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (3
rd

 Semester) 

Course- 303; Group- B; Unit- 8 

Feminist Political Theory: Feminism: Problems of definition; basic issues, origin and 

development of feminist thought; current feminist viewpoints: an overview 

 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Feminism: The Importance of Gender  

4.1. Meaning and Problems of Definitions 

4.2. Origin and Development of Feminism: Three Waves  

4.3. Basic Issues 

5. Current Feminist Viewpoints: Liberal, Radical, Socialist and Postmodern  

6. Summary 

7. Glossary 

8. Self-Assessment Questions 

9. References 

 

 

 

 

 

 

 

 

 



Sub: Political Science (3
rd

 Semester) 

Course- 304; Group- A; Unit- 1 

Human Rights: Concepts and Practices 

 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Human Rights: Definition 

4.1. Human Rights: Features 

4.1.1. Human Rights: Evolution 

4.2. Generations of Human Rights  

4.3. Debates on Human Rights 

4.4. Perspectives on Human Rights 

4.4.1. Liberal Perspective 

4.4.2. Marxist Perspective 

4.4.3. Gandhian Perspective 

4.5. National Human Rights Commission in India: Composition, Role and Functions 

4.6. State Human Rights Commission: Composition, Role and Functions 

5. Summary 

6. Glossary 

7. Self-Assessment Questions 

8. References 

 

 

 

 

 

 



Sub: Political Science (3
rd

 Semester) 

Course- 304; Group- A; Unit- 2 

Green Politics: Ideas and Issues 

 

Unit Structure: 

6. Relevance of the Unit 

7. Objectives of the Unit 

8. Introduction 

9. Green Politics: Conceptual clarity 

4.1. Green Politics: Origin 

4.2. Green Political theory: Key Features 

4.3. Ecology and Environmentalism 

4.4. Green Politics: Contemporary Trends 

5. Summary 

6. Glossary 

7. Self-Assessment Questions  

8. References 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (3
rd

 Semester) 

Course- 304; Group- A; Unit- 3 

Gender and Politics: Major issues 

 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Gender and Politics: Overview 

4.1. Gender: Meaning 

4.1.1. Transgender 

4.2. Gender and Politics: Basic Issues 

4.3. Concepts related with Gender 

4.3.1. Power and Nature 

4.3.2. Personal is Political 

4.4. Theoretical Understanding 

4.4.1. Gender and Development 

4.4.1.1. Gender Development Index (GDI) 

4.4.2. Women Empowerment 

4.2.2.1. Gender Empowerment Measure (GEM) 

4.4.3. Political Participation of Women 

4.4.3.1. Gender Budgeting 

5. Summary 

6. Glossary 

7. Self-Assessment Questions 

8. References 

 

 

 

 



Sub: Political Science (3
rd

 Semester) 

Course- 304; Group- A; Unit- 4 

Terrorism: Different types and challenges 

 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Terrorism: Definition 

4.1. Terrorism: Features 

4.2. Causes of Terrorism  

4.3. Types of Terrorism 

4.3.1. Cyber Terrorism 

4.4.    Terrorism: Contemporary Challenges 

5. Summary 

6. Glossary 

7. Self-Assessment Questions 

8. References 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (3
rd

 Semester) 

Course- 304; Group- B; Unit- 5 

The UNO: Objectives – major organs 

 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Objectives and principles of the UNO 

5. Major Organs of the UNO and their functions 

6. Challenges facing the UNO 

7. Summary 

8. Glossary 

9. Self-Assessment Questions 

10. References 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (3
rd

 Semester) 

Course- 304; Group- B; Unit- 6 

SAARC as a regional organization 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. SAARC and its functions 

5. Evolution of SAARC- its Summits 

6. Challenges facing the SAARC 

7. Summary 

8. Glossary 

9. Self-Assessment Questions 

10. References 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (3
rd

 Semester) 

Course- 304; Group- B; Unit- 7 

Foreign policy: principles and objectives- with special reference to India 

 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Principles of Indian Foreign Policy 

5. Means of achievement of foreign policy objectives 

6. Indian Foreign Policy at present 

7. Summary 

8. Glossary 

9. Self-Assessment Questions 

10. References 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (3
rd

 Semester) 

Course- 304; Group- B; Unit- 8 

Globalization: Concept and salient features 

 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Concept and background of Globalization 

5. Features of Globalization 

6. Globalization: Consequences and Implications 

7. Summary 

8. Glossary 

9. Self-Assessment Questions 

10. References 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (3
rd

 Semester) 

Course- 305; Group- A; Unit- 1 

The nature of Scientific Research: Philosophical and Empirical Approaches 

 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Salient Features of Scientific Knowledge 

5. Empiricism: Its meaning and major premises 

6. The Philosophical Approach: Its main tenets 

7. Summary 

8. Glossary 

9. Self-Assessment Questions 

10. References 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Sub: Political Science (3
rd

 Semester) 

Course- 305; Group- A; Unit- 2 

Importance of Studying Research Methodology 

 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Meaning of Methodology: Method and Methodology 

5. Why study Research Methodology 

6. Summary 

7. Glossary 

8. Self-Assessment Questions 

9. References 

 

 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (3
rd

 Semester) 

Course- 305; Group- A; Unit- 3 

Role of Theory in Social Science Research: Science, Theory and Fact – their 

interrelationships 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Meaning of Theory 

5. Meaning of Fact 

6. Role of Theory 

7. Science: Theory and Fact 

8. Summary 

9. Glossary 

10. Self-Assessment Questions 

11. References 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (3
rd

 Semester) 

Course- 305; Group- A; Unit- 4 

Place of Values in Social Science Research 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Meaning of ‘Value’ 

5. Value and Social Science – ‘Value-free’ Research 

6. Summary 

7. Glossary 

8. Self-Assessment Questions 

9. References 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (3
rd

 Semester) 

Course- 305; Group- B; Unit- 5 

Building Blocks of Theory: Concepts, Variables and Hypothesis 

 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Building Blocks of Theory 

4.1. Concepts: Meaning and Scope 

4.1.1. Clarity of Concepts 

4.1.2. Systematic Import of Concept 

4.2. Variables 

4.2.1. Relationship between Variables 

4.2.2. Types of Variables 

4.2.3. Component of Variables 

4.3. Hypothesis: Definition 

4.3.1. Criteria for Formulation of Hypothesis 

4.3.2. Sources of Hypotheses 

4.3.3. Characteristics of a Usable Hypothesis  

4.3.4. Types of Hypotheses 

4.3.5. Role of Hypothesis in social Science Research 

5. Summary 

6. Glossary 

7. Self-Assessment Questions 

8. References 

 

 

 



Sub: Political Science (3
rd

 Semester) 

Course- 305; Group- B; Unit- 6 

Research Design: Meaning, Functions and Goals of Research Design-Characteristics of a 

good Research Design 

 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Research Design: Overview 

4.1. Research Design: Meaning 

4.2. Basic Purposes of Research Design 

4.3. Functions and Role of Research Design 

4.4. Characteristics of a Good Research Design 

4.5. Elements of Research Design 

4.6. Types of Research Design 

4.7. Phases of Research Design 

5. Summary 

6. Glossary 

7. Self-Assessment Questions 

8. References 

 

 

 

 

 

 

 

 



Sub: Political Science (3
rd

 Semester) 

Course- 305; Group- B; Unit- 7 

Participant Observation as a Method of Social Science Research 

 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Participant Observation: Logic and the Practice 

4.1. Participant Observation: Meaning and Understanding 

4.1.1. Verstehen 

4.2. Modes of Participant Observation 

4.2.1. ‘Posing’ as a Member 

4.2.2. ‘Being’ a Member 

4.2.3. Role of an Observer 

4.3. Advantages of Participant Observation 

4.4. Disadvantages of Participant Observation 

5. Summary 

6. Glossary 

7. Self-Assessment Questions 

8. References 

 

 

 

 

 

 

 

 



Sub: Political Science (3
rd

 Semester) 

Course- 305; Group- B; Unit- 8 

Ethical Issues in Social Science Research 

 

Unit Structure: 

1. Relevance of the Unit  

2. Objectives of the Unit 

3. Introduction 

4. Ethical Issues in Social Science Research: Basic ideas 

4.1. The value of research and research Ethics 

4.2. Ethics: Nature and components 

4.2.1. Informing Respondents  

4.2.2. Protecting Respondents 

4.2.3. Benefits to Respondents 

4.2.4. Ethical Responsibilities to Interviewers 

4.3. Debate of ethical issues in social science research 

5. Summary 

6. Glossary 

7. Self-Assessment Questions 

8. References 

 

 

 

 

 

 

 

 

 



Sub: Political Science (4
th

 Semester) 

Course- 401; Group- A; Unit- 1 

Tagore 

 

 

Unit Structure:  

1. Objectives of the Unit 

2. Relevance of the Unit 

3. Introduction  

4. Selective Texts of Rabindranath Tagore 

4.1 Gora 

4.2 Atmasakti  

4.3 Nationalism 

5. Summary 

6.  Glossary 

7. Self-Assessment Questions 

8. References 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (4
th

 Semester) 

Course- 401; Group- A; Unit- 2 

Gandhi 

 

Unit Structure:  

1. Objectives of the Unit 

2. Relevance of the Unit 

3. Introduction  

4. Selective Texts of M.K. Gandhi 

4.1 An Autobiography or the Story of My Experiments with Truth 

4.2 The Essential Gandhi: An Anthology of His Writings on His Life, Work, and Ideas 

4.3 Hind Swaraj 

5. Summary 

6. Glossary 

7. Self-Assessment Questions 

8. References 

 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (4
th

 Semester) 

Course- 401; Group- A; Unit- 3 

Rokeya 

 

Unit Structure:  

1. Objectives of the Unit 

2. Relevance of the Unit 

3. Introduction  

4. Selective Texts of Begum Rokeya 

4.1 Sultana’s Dream 

4.2 Pipasa (Thirst) 

4.3 Mukti-phal (The Fruit of Emancipation) 

4.4 Abarodhbasini (The Secluded Women) 

5 Summary  

6 Glossary 

7 Self-Assessment Questions 

8 References 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (4
th

 Semester) 

Course- 401; Group- A; Unit- 4 

Ambedkar 

 

Unit Structure:  

1. Objectives 

2. Relevance of the Unit 

3. Introduction  

4. Selective Texts of B. R. Ambedkar 

4.1 Annihilation of Caste 

4.2 Who Were the Shudras? 

4.3 Riddles in Hinduism : The Annotated Critical Selection 

4.4 What Congress and Gandhi Have Done To The Untouchables 

5. Summary  

6. Glossary 

7. Self-Assessment Questions 

8. References 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (4
th

 Semester) 

Course- 401; Group- B; Unit- 5 

Rachel Carson 

 

Unit Structure:  

1. Relevance of the Unit 

2. Objectives of the Unit  

3. Introduction  

4. Selective Texts of Rachel Carson 

4.1. The Edge of the Sea 

4.2. Silent Spring 

5. Summary 

6. Glossary 

7. Self-Assessment Questions 

8. References 

 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (4
th

 Semester) 

Course- 401; Group- B; Unit- 6 

Michel Foucault 

 

Unit Structure:  

1. Relevance of the Unit 

2. Objectives of the Unit  

3. Introduction  

4. Selective Texts of Michel Foucault 

4.1. Discipline and Punish   

4.2. College de France Lectures: “Society Must Be Defended”  

5. Summary 

6. Glossary 

7. Self-Assessment Questions 

8. References 

 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (4
th

 Semester) 

Course- 401; Group- B; Unit- 7 

Habermas 

 

Unit Structure:  

1. Relevance of the Unit 

2. Objectives of the Unit  

3. Introduction  

4. Selective Texts of Habermas 

4.1. The Theory of Communicative Action 

4.2. The Structural Transformation of the Public Sphere 

5. Summary 

6. Glossary 

7. Self-Assessment Questions 

8. References 

 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (4
th

 Semester) 

Course- 401; Group- B; Unit- 8 

Charles Taylor 

 

Unit Structure:  

1. Relevance of the Unit 

2. Objectives of the Unit  

3. Introduction  

4. Selective Texts of Charles Taylor 

4.1. Sources of the Self: The Making of Modern Identity 

4.3. A Secular Age 

5. Summary 

6. Glossary 

7. Self-Assessment Questions 

8. References 

 

 

 

 

COURSE NO: PLS-402 

DISSERTATION & VIVA 

 

 

 

 

 

 



Sub: Political Science (4
th

 Semester) 

Course- 403; Group- A; Unit- 1 

South Asia as a Regional Entity – Geostrategic Significance 

 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Definition of Region  

5. Controversies surrounding South Asia as a Region 

6. Geo-strategic significance of South Asia 

7. Critical Assessment 

8. Summary 

9. Glossary 

10. Self-assessment Questions 

11. References 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Sub: Political Science (4
th

 Semester) 

Course- 403; Group- A; Unit- 2 

Democracy, Nationalism and Process of Nation Building 

 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Understanding the concept of Democracy 

5. Defining the concept of Nation, Nationalism, and Nation Building 

6. Nation Building in South Asia 

7. Critical Assessment 

8. Summary 

9. Glossary 

10. Self-assessment Questions 

11. References 

 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (4
th

 Semester) 

Course- 403; Group- A; Unit- 3 

Security in South Asia – Trends and Directions 

 

Unit Structure:  

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Understanding the concept of Security 

5. Distinction between traditional security and non-traditional security 

6. Security in the South Asian context 

7. Recent trends and directions of Security in South Asia 

8. Critical Assessment 

9. Summary 

10. Glossary 

11. Self-assessment Questions 

12. References 

 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (4
th

 Semester) 

Course- 403; Group- A; Unit- 4 

Islamic Extremism and its Challenges 

 

Unit Structure:  

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Defining the concept of extremism 

5. Nature of Islamic extremism in South Asia 

6. Challenges emerging out of Islamic extremism in South Asia 

7. Critical Assessment 

8. Summary 

9. Glossary 

10. Self-assessment Questions 

11. References 

 

 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (4
th

 Semester) 

Course- 403; Group- B; Unit- 5 

Nuclear Issues in South Asia 

 

Unit Structure:  

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Understanding the concept of Nuclear Proliferation 

5. Nuclear issues as part of non-traditional security 

6. Trends of Nuclearisation in South Asia 

7. Emerging challenges 

8. Critical Assessment 

9. Summary 

10. Glossary 

11. Self-assessment Questions 

12. References 

 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (4
th

 Semester) 

Course- 403; Group- B; Unit- 6 

Environmental Issues in South Asia: Contemporary Trends 

 

Unit Structure:  

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Understanding the environmental issue 

5. Linkage between environment and development 

6. Environmental issues in South Asia – Key features 

7. Challenges of environmental sustainability in South Asia 

8. Emerging debates in respect of environmental politics in South Asia 

9. Critical Assessment 

10. Summary 

11. Glossary 

12. Self-assessment Questions 

13. References 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (4
th

 Semester) 

Course- 403; Group- B; Unit- 7 

Refugees in South Asian Scenario 

 

Unit Structure:  

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Defining the concept of refugee 

5. Refugees and the rise of nation-state system 

6. Refugee scenario in South Asia after the Second World War 

7. Challenges emanating out of influx of refugees in South Asia 

8. Critical Assessment 

9. Summary 

10. Glossary 

11. Self-assessment Questions 

12. References 

 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (4
th

 Semester) 

Course- 403; Group- B; Unit- 8 

Cooperation and Conflict among the South Asian States: Major Issues 

 

Unit Structure:  

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Cooperative framework in South Asia 

5. Importance of Regional organisation in South Asia  

6. Conflicting trends in South Asia 

7. Relevance of SAARC in South Asia 

8. Critical Assessment 

9. Summary 

10. Glossary 

11. Self-assessment Questions 

12. References 

 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (4
th

 Semester) 

Course- 404; Group- A; Unit- 1 

Making Civil Society in South Asia – Civil Society and its Fragments 

 

Unit Structure:  

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Civil Society: Origin & Development of the Concept 

5. South Asia: A Geo-historical Survey 

6. Civil Society and Political Institutions in South Asia: Mass Media, Political Parties, 

Social Movements and CSOs 

7. Ethno-nationalism 

8. Summary 

9. Glossary 

10. Self-assessment Questions 

11. References 

 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (4
th

 Semester) 

Course- 404; Group- A; Unit- 2 

Civil Society in India: An Overview of Contemporary Trends 

 

Unit Structure:  

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Democracy in India: a Socio-historical Overview 

5. Growth of Civil Society in India 

6. Contemporary Trends 

7. Summary 

8. Glossary 

9. Self-assessment Questions 

10. References 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (4
th

 Semester) 

Course- 404; Group- A; Unit- 3 

Youth and Political Engagement in Sri Lanka 

Unit Structure:  

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Sri Lanka Since Independence: a Socio-historical Overview 

5. Human Development Performances in Sri Lanka 

6. Ethnic Strife in Sri Lanka 

7. Youth in Sri Lanka: A profile  

8. Summary 

9. Glossary 

10. Self-assessment Questions 

11. References 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (4
th

 Semester) 

Course- 404; Group- A; Unit- 4 

NGOs, Donors and the State of Bangladesh 

 

Unit Structure:  

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Bangladesh: A Political History 

5. Development Performances of Bangladesh 

6. NGOs in Bangladesh 

6.1. Growth of NGOs as Third Sector 

6.2. State-NGO Relations; Range of NGO Activism in Bangladesh 

7. Summary 

8. Glossary 

9. Self-assessment Questions 

10. References 

 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (4
th

 Semester) 

Course- 404; Group- B; Unit- 5 

Ethno – Nationalist Movements – its nature 

 

Unit Structure:  

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. South Asia, Ethnicity and Nationalism 

5. Sub-nationalism 

6. Ethno-nationalism 

7. Summary 

8. Glossary 

9. Self-assessment Questions 

10. References 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (4
th

 Semester) 

Course- 404; Group- B; Unit- 6 

Civil Society and Hindu Nationalism – Select Case Studies 

 

Unit Structure:  

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Hindu Nationalism: Growth and Spread 

5. Organisations of Hindu Nationalism 

6. Civil Society and Hindu Nationalism – Select Case Studies 

6.1. RSS activism in Rajasthan 

6.2. RSS activism in Chhattisgarh 

7. Socio-political strategies of Hindu Nationalism 

8. Summary 

9. Glossary 

10. Self-assessment Questions 

11. References 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (4
th

 Semester) 

Course- 404; Group- B; Unit- 7 

Civil Society, Transnational Connections and Ethnic Activism in Sri Lanka, Nepal and 

India 

 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Globalisation, Migration and Transnationalism 

5. Diaspora as a phenomena in South Asia 

6. Varying circumstances, Civil Society Activism 

6.1 Sri Lanka 

6.2 Nepal 

6.3 India 

7. Summary 

8. Glossary 

9. Self-assessment Questions 

10. References 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (4
th

 Semester) 

Course- 404; Group- B; Unit- 8 

Civil Society and Dalit Activism –India and Nepal 

 

Unit Structure:  

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Caste in Hindu society: India and Nepal 

5. The impact of democratic politics 

5.1. Democracy and the challenges to caste system 

5.2. Deprivation, exclusion inclusion and empowerment 

6. Dalit activism in Nepal 

7. Dalit activism in India 

8. Summary 

9. Glossary 

10. Self-assessment Questions 

11. References 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (4
th

 Semester) 

Course- 405; Group- A; Unit- 1 

Movement for Pakistan: Historico-political background. Democratic Movements: various 

phases 

 

Unit Structure: 

1. Relevance of the Unit  

2. Objectives of the Unit 

3. Introduction 

4. Movements for Pakistan 

4.1. Historico-Political Background 

4.2. Democratic Movements in Pakistan: Various Phases  

4.2.1. Structural Dynamics of Pakistani politics 

4.2.2. Basic Democracy 

4.3. Politics in Pakistan:  Emerging issues 

5. Summary 

6. Glossary 

7. Self-Assessment Questions 

8. References 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (4
th

 Semester) 

Course- 405; Group- A; Unit- 2 

Nature of Society and Economy of East Pakistan: A brief background. Birth of Bangladesh 

and its Aftermath 

 

Unit Structure: 

1. Relevance of the Unit  

2. Objectives of the Unit 

3. Introduction 

4. Nature of Society and Economy of East Pakistan 

4.1. Language Movements 

4.2. Six Points Programme  

5.   Birth of Bangladesh 

5.1. Shabag Movements 

5.2. Politics in Bangladesh: Contemporary trends 

5. Summary 

6. Glossary 

7. Self-Assessment Questions 

8. References 

 

 

 

 

 

 

 

 



 

Sub: Political Science (4
th

 Semester) 

Course- 405; Group- A; Unit- 3 

Politics of Contemporary Nepal: the Post Monarchy phase 

 

Unit Structure: 

1. Relevance of the Unit  

2. Objectives of the Unit 

3. Introduction 

4. Politics of Contemporary Nepal 

4.1. Historical Development 

4.2. Controversies related to the making of Constitution  

4.3. Maoist involvement 

4.4. Nepali Politics: Post Monarchy Phase 

5. Summary 

6. Glossary 

7. Self-Assessment Questions 

8. References 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (4
th

 Semester) 

Course- 405; Group- A; Unit- 4 

Democratic Movements in Bhutan – Nature of the Bhutanese Politics and Society 

 

Unit Structure: 

1. Relevance of the Unit  

2. Objectives of the Unit 

3. Introduction 

4. Democratic Movements in Bhutan 

4.1. Nature of Bhutanese Politics: Various Phases 

4.2. King Guided Democracy  

4.3. Bhutanese Societies: Key Issues 

4.4. Ethnic Controversies in Bhutan 

5. Summary 

6. Glossary 

7. Self-Assessment Questions 

8. References 

 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (4
th

 Semester) 

Course- 405; Group- B; Unit- 5 

Society and Economy in Sri Lanka – Left Movement in Sri Lanka; JVP movement 

 

Unit Structure: 

1. Relevance of the Unit  

2. Objectives of the Unit 

3. Introduction 

4. Society and Economy in Sri Lanka: Various Phases 

4.1. Society and Culture 

4.1.1. Ethnicity 

4.1.2. Caste 

4.2. Economy 

4.2.1. Economy since Independence 

4.2.2. Political Economy of Sri Lanka 

4.2.2.1. Evolution of Ethnic Identities 

4.2.2.2. Education and Employment 

4.2.2.3. Discrimination against the Tamils 

4.3. Left Movements in Sri Lanka 

4.4. JVP Movement 

5. Summary 

6. Glossary 

7. Self-Assessment Questions 

8. References 

 

 

 

 

 

 



Sub: Political Science (4
th

 Semester) 

Course- 405; Group- B; Unit- 6 

Socio-Political Changes in Maldives 

 

Unit Structure: 

1. Relevance of the Unit  

2. Objectives of the Unit 

3. Introduction 

4. Socio-Political Changes in Maldives 

4.1. Historical Development 

4.2. Social Structure 

4.3. Political Power Centre: Changes and Continuity 

4.4. Contemporary Political Trends in Maldives 

5. Summary 

6. Glossary 

7. Self-Assessment Questions 

8. References 

 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (4
th

 Semester) 

Course- 405; Group- B; Unit- 7 

Re-structuring of Afghanistan: Role of International Agencies 

 

Unit Structure: 

1. Relevance of the Unit  

2. Objectives of the Unit 

3. Introduction 

4. Restructuring of Afghanistan 

4.1. Afghanistan: Political Development 

4.2. Political Structure of Afghanistan and Military context 

4.3. Role of International Agencies 

5. Summary 

6. Glossary 

7. Self-Assessment Questions 

8. References 

 

 

 

 

 

 

 

 

 

 

 

 



Sub: Political Science (4
th

 Semester) 

Course- 405; Group- B; Unit- 8 

Anti-Corruption Movements in India: An Overview 

 

Unit Structure: 

1. Relevance of the Unit 

2. Objectives of the Unit 

3. Introduction 

4. Anti-Corruption Movements in India 

4.1. Causes of Corruption in India 

4.2. Measures Taken by Government 

4.3. Anti-Corruption Movement and the Lokpal Bill 

4.4. Select Case Studies 

5. Summary 

6. Glossary 

7. Self-Assessment Questions 

8. References 
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এককটিয নাভ (Title of the Unit): নাদীয়ূক্ত (ঊগ্বেদ  ১০.১২৯) 

 গঠন (Unit Structure) 

২.০ প্রািিকতা (Relevance of the Unit) 

২.১ ঈদ্দেয (Objectives) 

২.২ প্রস্তাফনা (Introduction) 

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

২.৩ িফলয়ফস্তু (Subject Matter) 

২.৩.১ নাদীয়ূদ্দেয ভন্ত্রাফরী 

২.৪ াযংদ্দে (Summary) 

২.৫ গুরুত্বূর্ণ ব্দাফরী (Glossary) 

২.৬ াদ্দেয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self assessment questions or Check your Progress) 
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এককটিয নাভ (Title of the Unit): ুরুলূক্ত (ঊগ্বেদ, ১০.৯০ ১-১৬) 

গঠন (Unit Structure) 

২.১.০ প্রািিকতা (Relevance of the Unit) 

২.১.১ ঈদ্দেয (Objectives) 

২.১.২ প্রস্তাফনা (Introduction) 

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

২.১.৩ িফলয়ফস্তু (Subject Matter) 

 ২.১.৩.০ ুরুলূদ্দেয িফলয়ফস্তু  

২.১.৪ াযংদ্দে (Summary) 

২.১.৫ গুরুত্বূর্ণ ব্দাফরী (Glossary) 

২.১.৬ াদ্দেয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self assessment questions ) 

২.১.৭ ায়ক গ্রন্থাফরী (Bibliography 

 

 

 



SLM – ৩ 

এককটিয নাভ(Title of the Unit): িফংকল্পূক্ত (শুক্লমজুগ্বফেদ)  

৩.০ প্রািিকতা(Relevance of the Unit) 

৩.১ ঈদ্দেয(Objectives) 

৩.২ প্রস্তাফনা(Introduction)  

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

৩.৩ িফলয়ফস্তু (Subject Matter) 

      ৩.৩.১ িফঙ্কল্পূদ্দেয ভন্ত্রাফরী 

৩.৪ াযংদ্দে (Summary) 

৩.৫ গুরুত্বূর্ণ ব্দাফরী(Glossary) 

৩.৬ াদ্দেয গ্রগিতয জ্ঞাক প্রশ্নাফরী(Self assessment questions or Check your Progress) 

৩.৭ ায়ক গ্রন্থাফরী(Bibliography) 

 

এককটিয নাভ(Title of the Unit): ৃিথফীূক্ত (থফেগ্বফদ.১২/১/১-১০) 

গঠন (Unit Structure) 

৩. ১.০ প্রািিকতা (Relevance of the Unit) 

৩.১.১ ঈদ্দেয (Objectives) 

৩.১.২ প্রস্তাফনা (Introduction) 

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

৩.১.৩ িফলয়ফস্তু (Subject Matters) 

৩.১.৪ াযংদ্দে (Summary) 

৩.১.৫ গুরুত্বূর্ণ ব্দাফরী (Glossary) 

৩.১.৬ াদ্দেয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self assessment questions or Check your Progress) 

৩.১.৭ ায়ক গ্রন্থাফরী (Bibliography 

এককটিয নাভ(Title of the Unit): কারূক্ত (থফেগ্বফদ.১৯.৫৩) 

গঠন (Unit Structure) 

৩.১. ১.০ প্রািিকতা (Relevance of the Unit) 

৩.১.১.১ ঈদ্দেয (Objectives) 

৩.১.১.২ প্রস্তাফনা (Introduction) 

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 



৩.১.১.৩ িফলয়ফস্তু (Subject Matters) 

 ৩.১.১.৩.০ কারূদ্দেয িফলয়ফস্তু  

৩.১.১.৪ াযংদ্দে (Summary) 

৩.১.১.৫ গুরুত্বূর্ণ ব্দাফরী (Glossary) 

৩.১.১.৬ াদ্দেয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self assessment questions or Check your Progress) 

৩.১.১.৭ ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



PAPER: SAN-102 

SLM – ৪ 

এককটিয নাভ (Title of the Unit):  তথব্রাহ্মণ  (ঞ্চভামজ্ঞ ) 

 গঠন (Unit Structure) 

৪.০ প্রািিকতা (Relevance of the Unit) 

৪.১ ঈদ্দেয (Objectives) 

৪.২ প্রস্তাফনা (Introduction) 

 িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

৪.৩ িফলয়ফস্তু (Subject Matter) 

৪.৩.১ ঞ্চভামদ্দজ্ঞয নাভ  

৪.৩.২ ব্রহ্মমদ্দজ্ঞয স্বরূ 

৪.৪ াযংদ্দে (Summary) 

৪.৫ গুরুত্বূর্ণ ব্দাফরী (Glossary) 

৪.৬ াদ্দেয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self assessment questions or Check your Progress) 

৪.৭ ায়ক গ্রন্থাফরী (Bibliography) 

 

এককটিয নাভ (Title of the Unit):  ঐতগ্বযয় ব্রাহ্মণ –শুণঃগ্বগ্বয ঈাখ্যান   (ততিত্রংখ্যক ধযাগ্বয়য তৃতীয় খ্ণ্ড) 

 গঠন (Unit Structure) 

৪.১.০ প্রািিকতা (Relevance of the Unit) 

৪.১.১ ঈদ্দেয (Objectives) 

৪.১.২ প্রস্তাফনা (Introduction) 

 িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

৪.১.৩ িফলয়ফস্তু (Subject Matter) 

৪.১.৩.০ রযািদ্দতয যর্য গভদ্দনয য যাজা িযশ্চদ্দেয ফৃত্তান্ত। 
      ৪.১.৩.২  আেদ্দযািতংফাদ 

৪.১.৪ াযংদ্দে (Summary) 

৪.১.৫ গুরুত্বূর্ণ ব্দাফরী (Glossary) 

৪.১.৬ াদ্দেয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self assessment questions or Check your Progress) 

৪.১.৭ ায়ক গ্রন্থাফরী (Bibliography) 

 



SLM – ৫ 

এককটিয নাভ (Title of the Unit): কগ্বঠািনল ত্ (প্রথভ ধযায়: প্রথভ ফল্লী)  

 গঠন (Unit Structure) 

৫.০ প্রািিকতা(Relevance of the Unit) 

৫.১ ঈদ্দেয(Objectives) 

৫.২ প্রস্তাফনা(Introduction) 

  

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

৫.৩ িফলয়ফস্তু(Subject Matter) 

৫.৩.১ ফাজশ্রফদ্দয দিের্াপ্রদান এফং নিিদ্দকতায িিন্তা 

৫.৩.২ িতাদ্দক অশ্বস্ত কদ্দয নিিদ্দকতায মভগৃদ্দ গভন 

৫.৩.৩ মদ্দভয িতনটি ফযপ্রদাদ্দনয প্রিতজ্ঞা এফং নিিদ্দকতায ফয প্রাথণনা 

 ৫.৩.৩.১ নিিদ্দকতায প্রািথণত প্রথভ ফয – িতৃদ্দন্তাল 

 ৫.৩.৩.২ নিিদ্দকতায প্রািথণত িিতীয় ফয – স্বগণাধক িিিফদযা 

 ৫.৩.৩.৩ ন্তুষ্ট মদ্দভয িাযা নিিদ্দকতাদ্দক িতনটি ফদ্দযয িতিযে ফযপ্রদান 

 ৫.৩.৩.৪ নিিদ্দকতায প্রািথণত তৃতীয় ফয – অত্মতদ্দেয ঈদ্দদরাব 

৫.৩.৪ নিিদ্দকতায রমাগযতা যীো না কদ্দয মদ্দভয অত্মতে ঈদ্দদদ্দ িনচ্ছা 

৫.৩.৫ মদ্দভয িাযা অত্মতদ্দেয ঈদ্দদদ্দয িযফদ্দতণ  ররৌিকক এফং দ্দরৌিকক ুদ্দেয প্রদ্দরাবন 

৫.৩.৬ নিিদ্দকতায দৃঢ়তা এফং বফযাগযপ্রদণন 

৫.৪ াযংদ্দে(Summary) 

৫.৫ গুরুত্বূর্ণ ব্দাফরী(Glossary) 

৫.৬ াদ্দেয গ্রগিতয জ্ঞাক প্রশ্নাফরী(Self assessment questions or Check your Progress) 

৫.৭ ায়ক গ্রন্থাফরী(Bibliography) 

 

 

 

 

 

 

 



SLM – ৬ 

এককটিয নাভ (Title of the Unit): কগ্বঠািনল ত্ (প্রথভ ধযায় : িিতীয় ফল্লী)  

 গঠন (Unit Structure) 

৬.০ প্রািিকতা(Relevance of the Unit) 

৬.১ ঈদ্দেয(Objectives) 

৬.২ প্রস্তাফনা(Introduction) 

 িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

৬.৩ িফলয়ফস্তু(Subject Matter) 

৬.৩.১ রশ্রয়ঃ এফং রপ্রয়ঃ এয স্বরূ  

৬.৩.২ রশ্রয়ঃ এফং রপ্রয়ঃ ফযদ্দর্য পর 

৬.৩.৩  মভকতৃণ ক নিিদ্দকতায প্রংা 

             ৬.৩.৪  রপ্রদ্দয়ারাদ্দবয দুদণ া 

             ৬.৩.৫  অত্মতদ্দেয দুদ্দজ্ঞণ য়ত্ব প্রিতাদন 

             ৬.৩.৬  নিিদ্দকতায অত্মতেরাদ্দবয াভদ্দথণযয স্বীকৃিত 

             ৬.৩.৭  নিিদ্দকতায িাযা অত্মতেিফলদ্দয় ূফণকৃত প্রদ্দশ্নয নুস্মাযর্ 

৬.৩.৮ ঁকাদ্দযাানা 

৬.৩.৯  অত্মায স্বরূ এফং অত্মজ্ঞাদ্দনয পর 

৬.৩.১০ অত্মতেরাদ্দবয রমাগযতািনরূর্    

৬.৪ াযংদ্দে(Summary) 

৬.৫ গুরুত্বূর্ণ ব্দাফরী(Glossary) 

৬.৬ াদ্দেয গ্রগিতয জ্ঞাক প্রশ্নাফরী(Self assessment questions or Check your Progress) 

৬.৭ ায়ক গ্রন্থাফরী(Bibliography) 

 

 

 

 

 

 

 



SLM – ৭ 

এককটিয নাভ (Title of the Unit): তকগ্বনািনলত্ (প্রথভখ্ণ্ড)  

 গঠন (Unit Structure) 

৭.০ প্রািিকতা(Relevance of the Unit) 

৭.১ ঈদ্দেয(Objectives) 

৭.২ প্রস্তাফনা(Introduction) 

 িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

৭.৩ িফলয়ফস্তু(Subject Matter) 

 ৭.৩.১ প্রথভভদ্দন্ত্র িলয কতৃণ ক গুরুয প্রিত জডদ্দদদ্দয কামণীরতায কাযন িজজ্ঞাা  

 ৭.৩.২ িিতীয়ভদ্দন্ত্র ঈে প্রদ্দশ্নয ঈত্তয প্রদান  

 ৭.৩.৩ তৃতীয়ভদ্দন্ত্র শুদ্ধচিতদ্দনযয স্বরূ ফর্ণনা  

 ৭.৩.৪ ৪-৯ ংেযক ভদ্দন্ত্র জীফ  শুদ্ধচিতদ্দনযয স্বরূ ফর্ণনা  

 ৭.৩.৫ ব্রদ্দহ্ময স্বরূ িনরূর্  

৭.৪ াযংদ্দে(Summary) 

৭.৫ গুরুত্বূর্ণ ব্দাফরী(Glossary) 

৭.৬ াদ্দেয গ্রগিতয জ্ঞাক প্রশ্নাফরী(Self assessment questions or Check your Progress) 

৭.৭ ায়ক গ্রন্থাফরী(Bibliography) 

 

 

 

 

 

 

 

 

 

 

 



SLM – ৮ 

এককটিয নাভ (Title of the Unit): তকগ্বনািনলত্ (িিতীয়খ্ণ্ড)  

 গঠন (Unit Structure) 

৮.০ প্রািিকতা(Relevance of the Unit) 

৮.১ ঈদ্দেয(Objectives) 

৮.২ প্রস্তাফনা(Introduction) 

 িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

৮.৩ িফলয়ফস্তু(Subject Matter) 

 ৮.৩.১ ব্রহ্ম রম ফাঙ্মনদ্দগািয তা ফযে কযা  

 ৮.৩.২ ব্রহ্ম রম জ্ঞাদ্দনয িফলয়াতীত তা ফযে কযা  

 ৮.৩.৩ ব্রহ্মানুবূিতয ঈায়  

 ৮.৩.৪ ব্রহ্মানুবূিতয পর  

৮.৪ াযংদ্দে(Summary) 

৮.৫ গুরুত্বূর্ণ ব্দাফরী(Glossary) 

৮.৬ াদ্দেয গ্রগিতয জ্ঞাক প্রশ্নাফরী(Self assessment questions or Check your Progress) 

৮.৭ ায়ক গ্রন্থাফরী(Bibliography) 

 

 

 

 

 

 

 

 

 

 

 



PAPER: SAN-103 

SLM – ৯ 

এককটিয নাভ (Title of the Unit): িদ্ধান্তগ্বকৌভুদী (ংজ্ঞাপ্রকযণ) 

 গঠন (Unit Structure) 

৯.০ প্রািিকতা (Relevance of the Unit) 

৯.১ ঈদ্দেয (Objectives) 

৯.২ প্রস্তাফনা (Introduction) 

 িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

৯.৩ িফলয়ফস্তু (Subject Matter) 

৯.৩.১ ভিরািযর্ঃ ভূর াে, নুফাদ  ফযােযা 

৯.৩.২ ভাদ্দশ্বযূত্র 

৯.৩.৩ ংজ্ঞাপ্রকযদ্দর্য ূত্রাফরীঃ ভূর াে, নুফাদ  ফযােযা 

৯.৪ াযংদ্দে (Summary) 

৯.৫ গুরুত্বূর্ণ ব্দাফরী (Glossary) 

৯.৬ াদ্দেয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self assessment questions or Check your Progress) 

৯.৭ ায়ক গ্রন্থাফরী(Bibliography) 

 

 

 

 

 

 

 

 

 

 



 

SLM- ১০ 

এককটিয নাভ (Title of the Unit): িদ্ধান্তগ্বকৌভুদী (িযবালাপ্রকযণ) 

 গঠন (Unit Structure) 

১০.০ প্রািিকতা (Relevance of the Unit) 

১০.১ ঈদ্দেয (Objectives) 

১০.২ প্রস্তাফনা (Introduction) 

 িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

১০.৩ িফলয়ফস্তু (Subject Matter) 

১০.৩.১ াির্িনপ্রর্ীত িযবালা ূত্রভূঃ ভূরাে, নুফাদ  ঈদাযর্ ফযােযা। 

১০.৪ াযংদ্দে (Summary) 

১০.৫ গুরুত্বূর্ণ ব্দাফরী (Glossary) 

১০.৬ াদ্দেয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self assessment questions or Check your Progress) 

১০.৭ ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 

 

 

 

 

 

 

 

 



PAPER: SAN-104 

SLM – ১১ 

এককটিয নাভ (Title of the Unit): ঈত্তযযাভচিযত  

গঠন (Unit Structure) 

১১.০ প্রািিকতা (Relevance of the Unit) 

১১.১ ঈদ্দেয (Objectives) 

১১.২ প্রস্তাফনা (Introduction) 

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

১১.৩ িফলয়ফস্তু (Subject Matter) 

১১.৩.১ প্রস্তাফনা 

১১.৩.২ নাট্যকাদ্দযয িযিয় 

১১.৩.৩ নাট্দ্দকয ঈত্, নাভকযর্  টীকাটীপ্পনী 

১১.৩.৪ ঈত্তযযাভিিযদ্দতয িিযত্রিিত্রায়র্ 

১১.৩.৫ নাট্দ্দকয কািনীংদ্দে 

১১.৩.৬ িিত্রদণদ্দনয নাট্কীয় তাত্মণ 

১১.৩.৭ িিতীয়াদ্দঙ্ক িফষ্কম্ভক 

১১.৩.৮ মূ্বকফদ্দধয ফৃত্তান্ত 

১১.৩.৯ ছায়া দ্দঙ্কয একটি ভীো 

১১.৪ াযংদ্দে (Summary) 

১১.৫ গুরুত্বূর্ণ ব্দাফরী (Glossary) 

১১.৬ াদ্দেয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self assessment questions or Check your Progress) 

১১.৭ ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 

 

 

 



 

SLM – ১২ 

এককটিয নাভ (Title of the Unit): ঈত্তযযাভচিযত  

 গঠন (Unit Structure) 

১২.০ প্রািিকতা (Relevance of the Unit) 

১২.১ ঈদ্দেয (Objectives) 

১২.২ প্রস্তাফনা (Introduction) 

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

১২.৩ িফলয়ফস্তু (Subject Matter) 

১২.৩.১ িতুথণাদ্দঙ্কয িফদ্দলত্ব 

১২.৩.২ ঈত্তযিিযদ্দতয গবণ াঙ্ক 

১২.৩.৩ প্তভাদ্দঙ্কয দ্দেরন 

১২.৩.৪ বফবূিতয রপ্রভবাফনা 

১২.৩.৫ কারুর্যং বফবূিতদ্দযফ তনুদ্দত 

১২.৩.৬ ঈত্তদ্দয যাভিিযদ্দত বফবূিতিফণিলযদ্দত 

১২.৩.৭ িনফণািিত ফযােযা 

১২.৪ াযংদ্দে (Summary) 

১২.৫ গুরুত্বূর্ণ ব্দাফরী (Glossary) 

১২.৬ াদ্দেয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self assessment questions or Check your Progress) 

১২.৭ ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 

 

 

 

 

 



 

SLM – ১৩ 

এককটিয নাভ (Title of the Unit): নাট্যাস্ত্র (প্রথভাধযায় ) 

 গঠন (Unit Structure) 

১৩.০ প্রািিকতা(Relevance of the Unit) 

১৩.১ ঈদ্দেয(Objectives) 

১৩.২ প্রস্তাফনা(Introduction) 

 িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

১৩.৩ িফলয়ফস্তু(Subject Matter) 

             ১৩.৩.১ নাট্যাদ্দেয প্রথভাধযাদ্দয়য িফলয় ফস্তু 

১৩.৩.২   নাট্যাদ্দেয প্রথভাধযাদ্দয়য ভূর নুফাদ 

১৩.৪ াযংদ্দে(Summary) 

১৩.৫ গুরুত্বূর্ণ ব্দাফরী(Glossary) 

১৩.৬ াদ্দেয গ্রগিতয জ্ঞাক প্রশ্নাফরী(Self assessment questions or Check your Progress) 

১৩.৭ ায়ক গ্রন্থাফরী(Bibliography) 

 

 

 

 

 

 

 

 

 

 

 



 

SLM - ১৪ 

এককটিয নাভ (Title of the Unit): নাট্যাস্ত্র (িিতীয় ধযায়)  

গঠন (Unit Structure) 

১৪.০ প্রািিকতা (Relevance of the Unit) 

১৪.১ ঈদ্দেয (Objectives) 

১৪.২ প্রস্তাফনা (Introduction) 

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

১৪.৩ িফলয়ফস্তু (Subject Matter) 

 ১৪.৩.১ নাট্যাদ্দেয িিতীয়াধযাদ্দয়য ংিেপ্ত িফলয়ফস্তু  

 ১৪.৩.২  নাট্যাাদ্দেয িিতীয়াধযাদ্দয়য িফসৃ্তত িফলয়ফস্তু 

 ১৪.৩.৩ যিারদ্দয়য স্বরূ 

১৪.৪ াযংদ্দে (Summary) 

১৪.৫ গুরুত্বূর্ণ ব্দাফরী (Glossary) 

১৪.৬ াদ্দেয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self assessment questions) 

১৪.৭ ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 

 

 

 

 

 

 

 

 



PAPER: SAN-105 

SLM- ১৫:  

এককটিয নাভ(Title of the unit)- তুরনাভূরক বালাতত্ত্ব এফং প্রাচীন বাযতীয় অগ্বমেয ঐিতািক িফফতে ন।)  (Comparative 

linguistic and historical development of OIA) 

গেন (Unit Structure)- 

১৫.০ -প্রািিকতা (Relevance of the Unit)-   

১৫.১- ঈগ্বেয (Objectives) 

১৫.২- প্রস্তাফনা (Introduction) 

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ (Divisions of the Unit in Unit sections and subsections) 

১৫.৩- িফলয়ফস্তু (Subject Matter) 

 ১৫.৩.১-তুরনাভূরক বালাতে 

 ১৫.৩.২-প্রািীন বাযতীয় অমণবালায ঐিতািক িফফতণ ন 

১৫.৪- াযংগ্বে (Summary) 

১৫.৫ – গুরুত্বূণে ব্দাফরী(Glossary) 

 ১৫.৬-াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self Assessment Question) 

১৫.৭- ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 

 

 

 

 

 



 

SLM- ১৬  

এককটিয নাভ (Title of the Unit)- আগ্বদা-আঈগ্বযাীয় বালা (ফংগ্বয) তেণীিফবাগ, ধফিনূত্র এফং ধ্বিনিযফতে গ্বনয ধাযা 

(Classification of Indo-European, Phonetic Laws and tendencies) 

গঠন-(Unit Structure) 

১৬.০ -প্রািিকতা (Relevance of the Unit)-   

১৬.১- ঈদ্দেয (Objectives) 

১৬.২- প্রস্তাফনা (Introduction) 

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ (Divisions of the Unit in Unit sections and subsections) 

১৬.৩- িফলয়ফস্তু (Subject Matter) 

        ১৬.৩.১- আদ্দদা আঈদ্দযাীয় বালা-িযফায 

        ১৬.৩.২- আদ্দদা আঈদ্দযাীয় বালায রশ্রর্ীিফবাগ । 

        ১৬.৩.৩- ধ্বিনতািত্তক ূত্র। 

        ১৬.৩.৪- ধফিন িযফতণ দ্দনয ধাযা । 

১৬.৪- াযংদ্দে (Summary) 

১৬.৫ – গুরুত্বূর্ণ ব্দাফরী(Glossary) 

  ১৬.৬- াদ্দেয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self Assessment Question) 

১৬.৭- ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 

 

 



 

SLM – ১৭ 

এককটিয নাভ(Title of the Unit) : Elementary knowledge of Manuscriptology 

 গঠন (Unit Structure) 

১৭.০ প্রািিকতা (Relevance of the Unit) 

১৭.১ ঈগ্বেয (Objectives)  

১৭.২ প্রস্তাফনা (Introduction) 

  

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

১৭.৩ িফলয়ফস্তু (Subject Matter) 

 ১৭.৩.১ Manuscript 

 ১৭.৩.২ Manuscriptology 

 ১৭.৩.৩ Archetype 

 ১৭.৩.৪ Colophone 

 ১৭.৩.৫ Critical Apparatus 

 ১৭.৩.৬ Recension 

 ১৭.৩.৭ Catalogus Catalogorum 

 ১৭.৩.৮ New Catalogus Catalogorum 

 ১৭.৩.৯ Descriptive Catalogue 

 ১৭.৩.১০ Gilgit Manuscript 

 ১৭.৩.১১ Bower Manuscript 

 ১৭.৩.১২ Causes of Variant readings 

১৭.৪ াযংদ্দে (Summary) 

১৭.৫ গুরুত্বূর্ণ ব্দাফরী (Glossary) 

১৭.৬ াদ্দেয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self assessment questions or Check your Progress) 

১৭.৭ ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 



Semester – II : PAPER: SAN-201 

SLM – ১৮ 

এককটিয নাভ(Title of the Unit) :ঊগ্বেদবালযবূিভকা (প্রথভাধে) 

 গঠন (Unit Structure) 

১৮.০ প্রািিকতা (Relevance of the Unit) 

১৮.১ ঈগ্বেয (Objectives)  

১৮.২ প্রস্তাফনা (Introduction) 

  

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

১৮.৩ িফলয়ফস্তু (Subject Matter) 

১৮.৩.১ তফদফযাখ্যায় মজুগ্বফেগ্বদয প্রাথভয 

১৮.৩.২ তফগ্বদয রেণ  প্রাভাণয িফচায  

১৮.৩.৩ তফগ্বদয ভন্ত্রবাগ্বগয প্রাভাণয  

১৮.৩.৪ তফগ্বদয ব্রাহ্মণবাগ্বগ িফিধভূগ্বয প্রাভাণয 

১৮.৩.৫  ব্রাহ্মণবাগ্বগ থেফাগ্বদয প্রাভাণযিফচায 

১৮.৩.৬ ভন্ত্র িফফিেতাথে থফা িফফিেতাথে 

১৮.৩.৭ তফগ্বদয তৌরুগ্বলয়ত্ব  গ্বৌরুগ্বলয়ত্বিফচায 

১৮.৪ াযংদ্দে (Summary) 

১৮.৫ গুরুত্বূর্ণ ব্দাফরী (Glossary) 

১৮.৬ াদ্দেয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self assessment questions or Check your Progress) 

১৮.৭ ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 

 

 

 



 

SLM – ১৯ 

এককটিয নাভ(Title of the Unit) :ঊগ্বেদবালযবূিভকা (িিতীয়াধে) 

 গঠন (Unit Structure) 

১৯.০ প্রািিকতা (Relevance of the Unit) 

১৯.১ ঈগ্বেয (Objectives)  

১৯.২ প্রস্তাফনা (Introduction) 

  

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

১৯.৩ িফলয়ফস্তু (Subject Matter) 

১৯.৩.১ ভন্ত্র  ব্রাহ্মগ্বণয স্বরূ িনণেয় 

১৯.৩.২ তফদাধযয়গ্বনয দৃষ্টপ্রগ্বয়াজন 

১৯.৩.৩ তফদািিনরূণ 

১৯.৪ াযংগ্বে (Summary) 

১৯.৫ গুরুত্বূণে ব্দাফরী (Glossary) 

১৯.৬ াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী(Self assessment questions or Check your Progress) 

১৯.৭ ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 

 

 

 

 

 

 



 

SLM – ২০ 

এককটিয নাভ (Title of the Unit): িনরুক্ত (প্রথভ  ধযায়)  

 গঠন (Unit Structure) 

২০.০ প্রািিকতা(Relevance of the Unit) 

২০.১ ঈদ্দেয(Objectives) 

২০.২ প্রস্তাফনা(Introduction) 

 িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

২০.৩ িফলয়ফস্তু(Subject Matter) 

২০.৩.১ দিফবাজন  

২০.৩.২ দ্দদয িনতযািনতয িফিায 

২০.৩.৩  নাভ  অেযাদ্দতয স্বরূিফিায 

            ২০.৩.৪  ঈদ্দগণয থণ এফং স্বরূ 

            ২০.৩.৫  িনাদ্দতয স্বরূ এফং রশ্রর্ীিফবাগ 

            ২০.৩.৬  লড্বাফিফকায 

২০.৪ াযংদ্দে(Summary) 

২০.৫ গুরুত্বূর্ণ ব্দাফরী(Glossary) 

২০.৬ াদ্দেয গ্রগিতয জ্ঞাক প্রশ্নাফরী(Self assessment questions or Check your Progress) 

২০.৭ ায়ক গ্রন্থাফরী(Bibliography) 

 

 

 

 

 

 

 

 

 



 

SLM – ২১ 

এককটিয নাভ (Title of the Unit): িনরুক্ত (িিতীয় ধযায়)  

 গঠন (Unit Structure) 

২১.০ প্রািিকতা(Relevance of the Unit) 

২১.১ ঈদ্দেয(Objectives) 

২১.২ প্রস্তাফনা(Introduction) 

 িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

২১.৩ িফলয়ফস্তু  

২১.৩.১ িনদ্দনাে  ব্দগুিরয িনফণিন – অিামণ, ফীয, হ্রদ, রগা , ভুদ্র, ফৃত্র, অিদতয, উলস্, রভঘ, ফাক্, ঈদক, নদী, শ্ব, জাতদ্দফদস্, 

বফশ্বানয, িনঘনু্ট।  
২১.৪ াযংদ্দে (Summary) 

২১.৫ গুরুত্বূর্ণ ব্দাফরী (Glossary) 

২১.৬ াদ্দেয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self assessment questions or Check your Progress) 

২১.৭ ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 

 

 

 

 

 

 

 

 



PAPER: SAN-202 

SLM- ২২ 

এককটিয নাভ (Title of the Unit)- বফয়াকযণিদ্ধান্তগ্বকৌভুদী (চ্ িি) 

গঠন-(Unit Structure) 

২২.০ -প্রািিকতা (Relevance of the Unit)-   

২২.১- ঈগ্বেয (Objectives) 

২২.২- প্রস্তাফনা (Introduction) 

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ (Divisions of the Unit in Unit sections and subsections) 

২২.৩- িফলয়ফস্তু (Subject Matter) 

           ২২.৩.১ মণ্-িি 

           ২২.৩.২ ফণেিিত্ব িফলয়ক িনয়ভ 

২২.৩.৩ ূফেস্বযিফকায  

          ২২.৩.৪ ঈবয়িফকাগ্বয গুণিি 

           ২২.৩.৫ ঈবয়িফকাগ্বয ফৃিদ্ধিি 

          ২২.৩.৬ ঈবয়িফকাগ্বয যরূিফধান 

           ২২.৩.৭ ঈবয়িফকাগ্বয ফণেদীর্ে  

           ২২.৩.৮ ঈবয়িফকাগ্বয ূফেরূিফধান 

           ২২.৩.৯ িকছু গ্বব্দয ূত্র িিরূ 

            ২২.৩.১০ িকছু দীিেতফচগ্বনয ফযাখ্যা  

২২.৪- াযংগ্বে (Summary) 

২২.৫ – গুরুত্বূণে ব্দাফরী(Glossary) 

  ২২.৬-াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self Assessment Question) 

২২.৭- ায়ক গ্রন্থাফরী (Bibliography) 



 

SLM- ২৩ 

এককটিয নাভ (Title of the Unit)- বফয়াকযণিদ্ধান্তগ্বকৌভুদী (প্রকৃিতবাফপ্রকযণ) 

গঠন-(Unit Structure) 

২৩.০ -প্রািিকতা (Relevance of the Unit)-   

২৩.১- ঈদ্দেয (Objectives) 

২৩.২- প্রস্তাফনা (Introduction) 

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ (Divisions of the Unit in Unit sections and subsections) 

২৩.৩- িফলয়ফস্তু (Subject Matter) 

২৩.৩.১ প্রকৃিতবাফ 

       ২৩.৩.২ প্লুত 

       ২৩.৩.৩ প্লুত প্লুদ্দতয ভত 

২৩.৩.৪ প্রগৃয 

২৩.৩.৫ নযানয 

২৩.৪ াযংদ্দে (Summary) 

২৩.৫ – গুরুত্বূর্ণ ব্দাফরী(Glossary) 

 ২৩.৬-াদ্দেয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self Assessment Question) 

২৩.৭- ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 

 



 

SLM- ২৪ 

এককটিয নাভ(Title of the Unit) :িদ্ধান্তগ্বকৌভুদী (জন্ত ুংিরি প্রকযণ) 

 গঠন (Unit Structure) 

২৪.০ প্রািিকতা (Relevance of the Unit) 

২৪.১ ঈগ্বেয (Objectives)  

২৪.২ প্রস্তাফনা (Introduction) 

  

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

২৪.৩ িফলয়ফস্তু(Subject Matter) 

        ২৪.৩.১ ফৃিত্ত ািণনীয় ূত্রগিরয থেিনধোযণ।  
        ২৪.৩.২ যাভঃ প্রবৃিত ব্দরূগ্বয ূত্র াধনপ্রিিয়া। 
        ২৪.৩.৩ িকছু িফগ্বল ূগ্বত্রয ফযাখ্যা। 
        ২৪.৩.৪ িফগ্বল িফগ্বল দীিেত ফচগ্বনয ফযাখ্যা। 
২৪.৪ াযংগ্বে(Summary) 

২৪.৫ গুরুত্বূণে ব্দাফরী(Glossary) 

২৪.৬ াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী(Self assessment questions or Check your Progress) 

২৪.৭ ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

SLM- ২৫ 

এককটিয নাভ(Title of the Unit) :িদ্ধান্তগ্বকৌভুদী : জন্ত ুংিরি প্রকযণ (তলাদ্ধে ) 

 গঠন (Unit Structure) 

২৫.০ প্রািিকতা (Relevance of the Unit) 

২৫.১ ঈগ্বেয (Objectives)  

২৫.২ প্রস্তাফনা (Introduction) 

  

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

২৫.৩ িফলয়ফস্তু(Subject Matter) 

       ২৫.৩.১ ফৃিত্ত ািণনীয় ূত্রগিরয থেিনধোযণ।  
       ২৫.৩.২ িফশ্বা-প্রবৃিত ব্দরূগ্বয ূত্র াধনপ্রিিয়া । 
       ২৫.৩.৩ িকছু িফগ্বল ূগ্বত্রয ফযাখ্যা । 

       ২৫.৪. ৪ িফগ্বল িফগ্বল দীিেত ফচগ্বনয ফযাখ্যা । 

২৫.৪ াযংগ্বে(Summary) 

২৫.৫ গুরুত্বূণে ব্দাফরী(Glossary) 

২৫.৬ াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী(Self assessment questions or Check your Progress) 

২৫.৭ ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 

 

 

 

 

 

 



PAPER: SAN-203 

SLM – ২৬ 

এককটিয নাভ (Title of the Unit): বনলধ্চিযত (প্রথভ গে  প্রথভ বাগ)  

 গঠন (Unit Structure) 

২৬.০ প্রািিকতা(Relevance of the Unit) 

২৬.১ ঈদ্দেয(Objectives) 

২৬.২ প্রস্তাফনা(Introduction) 

 িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

২৬.৩ িফলয়ফস্তু(Subject Matter) 

২৬.৩.১ শ্রীদ্দলণয িযিিিত (জে  ফংিযিয়) 

২৬.৩.২  শ্রীদ্দলণয াযস্বত কৃিত 

২৬.৩.৩ বনলধ্িিযতভ – ভাকাফযত্ব িফিায 

২৬.৩.৪  বনলধিিযদ্দতয অকয   

২৬.৩.৫  বনলধিিযদ্দতয কািনীিফনযা 

২৬.৩.৬  ভাবাযগ্বতয নর-দভয়ন্তী-প্রি  বনলধচিযগ্বতয কথাফস্তুয তুরনাত্মক ধযয়ন 

              ২৬.৩.৭ শ্রীদ্দলণয কাযিয়ত্রী প্রিতবায ভূরযায়র্ 

২৬.৩. ৮ বনলধিিযদ্দতয টীকা 

২৬.৩.৯ বনলিিযদ্দতয নাভকযদ্দর্য াথণকতা 

২৬.৩.১০  বনলধিিযদ্দতয ভিরািযর্ রলাক 

২৬.৪ াযংদ্দে(Summary) 

২৬.৫ গুরুত্বূর্ণ ব্দাফরী(Glossary) 

২৬.৬ াদ্দেয গ্রগিতয জ্ঞাক প্রশ্নাফরী(Self assessment questions or Check your Progress) 

২৬.৭ ায়ক গ্রন্থাফরী(Bibliography) 

 

 

 

 

 

 



 

SLM – ২৭ 

এককটিয নাভ (Title of the Unit): বনলধ্চিযত (প্রথভ গে  িিতীয় বাগ)  

 গঠন (Unit Structure) 

২৭.০ প্রািিকতা(Relevance of the Unit) 

২৭.১ ঈদ্দেয(Objectives) 

২৭.২ প্রস্তাফনা(Introduction) 

 িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

২৭.৩ িফলয়ফস্তু(Subject Matter) 

             ২৭.৩.১ নদ্দরয িিযত্রফর্ণন   

২৭.৩.২  দভয়ন্তীয ূফণযাগ 

২৭.৩.৩ নদ্দরয হৃদদ্দয় ূফণযাদ্দগয ঈদ্দেল 

২৭.৩.৪  দ্দশ্বয ফর্ণনা 

             ২৭.৩.৫  িফরা ঈদযাদ্দনয ফর্ণনা 

             ২৭.৩.৬  িফরা দ্দযাফদ্দযয ফর্ণনা 

             ২৭.৩.৭  ংদ্দয ফর্ণনা 

        ২৭.৩. ৮ ংদ্দয িফরা 

২৭.৪ াযংদ্দে(Summary) 

২৭.৫ গুরুত্বূর্ণ ব্দাফরী(Glossary) 

২৭.৬ াদ্দেয গ্রগিতয জ্ঞাক প্রশ্নাফরী(Self assessment questions or Check your Progress) 

২৭.৭ ায়ক গ্রন্থাফরী(Bibliography) 

 

 

 

 

 

 

 

 



 

SLM – ২৮ 

এককটিয নাভ (Title of the Unit) তভঘ্দূত (ূফেগ্বভর্)  

 গঠন (Unit Structure) 

২৮.০ প্রািিকতা(Relevance of the Unit) 

২৮.১ ঈদ্দেয(Objectives) 

২৮.২ প্রস্তাফনা(Introduction) 

 িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

২৮.৩ িফলয়ফস্তু(Subject Matter) 

               ২৮.৩.১ কািরদা 

২৮.৩.২  মেঘ্দূত 

২৮.৩.৩ রভদ্দঘয মাত্রাথ  

২৮.৩.৪  উজ্জিয়নীয ফর্ণনা 

              ২৮.৩.৫  মেঘ্দূত – এক িফয -গাথা 

              ২৮.৩.৬  ভদাক্রান্তা ছদ:  রভঘ্দূদ্দতয টীকা 

              ২৮.৩.৭  ভূরযায়্ন 

২৮.৪ াযংদ্দে(Summary) 

২৮.৫ গুরুত্বূর্ণ ব্দাফরী(Glossary) 

২৮.৬ াদ্দেয গ্রগিতয জ্ঞাক প্রশ্নাফরী(Self assessment questions or Check your Progress) 

২৮.৭ ায়ক গ্রন্থাফরী(Bibliography) 

 

 

 

 

 

 

 



 

SLM- ২৯ 

এককটিয নাভ(Title of the Unit): তভর্ূতম্ (ঈত্তযগ্বভর্)   

 গঠন (Unit Structure) 

২৯.০ প্রািিকতা(Relevance of the Unit) 

২৯.১ ঈদ্দেয(Objectives) 

২৯.২ প্রস্তাফনা(Introduction) 

 িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

২৯.৩ িফলয়ফস্তু(Subject Matter) 

             ২৯.৩.১ রকানগযীয রৌদমণ 

২৯.৩.২ মেগৃদ্দয ফর্ণনা 

২৯.৪ াযংদ্দে(Summary) 

২৯.৫ গুরুত্বূর্ণ ব্দাফরী(Glossary) 

২৯.৬ াদ্দেয গ্রগিতয জ্ঞাক প্রশ্নাফরী(Self assessment questions or Check your Progress) 

২৯.৭ ায়ক গ্রন্থাফরী(Bibliography) 

 

 

 

 

 

 

 

 

 

 

 



PAPER: SAN-204 

SLM- ৩০ 

এককটিয নাভ(Title of the Unit): ংসৃ্কতািগ্বতযয আিতা (History of Sanskrit Literature) 

৩০.০ প্রািিকতা (Relevance of the Unit) 

৩০.১ ঈদ্দেয (Objectives) 

৩০.২ প্রস্তাফনা (Introduction)  

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

৩০.৩ িফলয়ফস্তু (Subject Matter) 

বফিদক ািতয 

৩০.৩.১ রফদ্দদয কার 

৩০.৩.২ ঊদ্দেদ ংিতা 

৩০.৩.৩ ঊদ্দেদ্দদয ধভণিনযদ্দে ূে 

৩০.৩.৪ ঊদ্দেদ্দদয ংফাদ ূে 

৩০.৩.৫ ঊদ্দেদ্দদয দাণিনক ূে 

৩০.৩ ৬ াভদ্দফদ ংিতা 

৩০.৩.৭ মজুদ্দফণদ ংিতা 

৩০.৩.৮ থফণদ্দফদংিতা 

৩০.৩.৯ ব্রাহ্মর্ািতয 

৩০.৩.৯ অযর্যক 

৩০.৩.১০ ঈিনলদ্ 

৩০.৩.১১ রফদাি 

৩০.৩.১২ ূত্রািতয 

৩০.৩.১৩ যাভায়র্ 

 ৩০.৩.১৪ যাভায়দ্দর্য প্রিেপ্ত ং  

 ৩০.৩.১৫ যাভায়দ্দর্য যিনাকার  

 ৩০.৩.১৬ যাভায়র্  ভাবাযদ্দতয রৌফণামণ  

 ৩০.৩.১৭ যাভায়দ্দর্য প্রবাফ  

 ৩০.৩.১৮ ভাবাযত  

 ৩০.৩.১৯ ভাবাযদ্দতয যিনাকার  

 ৩০.৩.২০ শ্রীভদ্ভাগফদ্গীতা  

 ৩০.৩.২১ ভাবাযদ্দতয প্রবাফ  

 ৩০.৩.২২ ুযার্ািতয  

৩০.৪ াযংদ্দে (Summary) 



৩০.৫ গুরুত্বূর্ণ ব্দাফরী(Glossary) 

৩০.৬ াদ্দেয গ্রগিতয জ্ঞাক প্রশ্নাফরী(Self assessment questions or Check your Progress) 

৩০.৭ ায়ক গ্রন্থাফরী(Bibliography) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

SLM- ৩১ 

এককটিয নাভ(Title of the Unit): ংসৃ্কতািগ্বতযয আিতা (History of Sanskrit Literature) 

৩১.০ প্রািিকতা (Relevance of the Unit) 

৩১.১ ঈদ্দেয (Objectives) 

৩১.২ প্রস্তাফনা (Introduction)  

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

৩১.৩ িফলয়ফস্তু (Subject Matter) 

ভাকাফয  দৃযকাফয 

 ৩১.৩.১ শ্বদ্দঘাল  

 ৩১.৩.২ কািরদা  

 ৩১.৩.৩ বাযিফ  

 ৩১.৩.৪ ভাঘ  

 ৩১.৩.৫ শ্রীলণ  

ফযাকযর্ 

 ৩১.৩.৬ াির্িন ম্প্রদায়  

 ৩১.৩.৭ কাতযায়ন  

 ৩১.৩.৮ তঞ্জির  

 ৩১.৩.৯ বতৃণ িয  

 ৩১.৩.১০ নযানয বফয়াকযর্ ম্প্রদায়  

পিরত রজযািতল, রজযািতিফণজ্ঞান 

 ৩১.৩.১১ রজযািতলাে  

 ৩১.৩.১২ ফৃত্ংিতা  

 ৩১.৩.১৩ রজযািতিফণজ্ঞান  

 ৩১.৩.১৪ অমণবট্ট  

 ৩১.৩.১৫ ফযািভিয  

 ৩১.৩.১৬নযানয রজযািতিফণজ্ঞান  

অয়ুদ্দফণদ ফা িিিকত্াাে 

 ৩১.৩.১৭ অয়ুদ্দফণদাে  

 ৩১.৩.১৮ িযকংিতা  

 ৩১.৩.১৯ ুশ্রুতংিতা  

 ৩১.৩.২০ নযানয অয়ুদ্দফণদ াদ্দেয িযিয়  

৩১.৪ াযংদ্দে (Summary) 



৩১.৫ গুরুত্বূর্ণ ব্দাফরী(Glossary) 

৩১.৬ াদ্দেয গ্রগিতয জ্ঞাক প্রশ্নাফরী(Self assessment questions or Check your Progress) 

৩১.৭ ায়ক গ্রন্থাফরী(Bibliography) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM- ৩২ 

এককটিয নাভ(Title of the Unit): ফযাকযণ  

৩২.০ প্রািিকতা (Relevance of the Unit) 

৩২.১ ঈদ্দেয (Objectives) 

৩২.২ প্রস্তাফনা (Introduction)  

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

৩২.৩ িফলয়ফস্তু (Subject Matter) 

       ৩২.৩.১ ব্দরূ 

 ৩২.৩.২ ধাতুরূ  

 ৩২.৩.৩ প্রতযয়  

 ৩২.৩.৪ ফযয়  

 ৩২.৩.৫ কাযক  িফবিে  

 ৩২.৩.৬ ফাকযগেন  

 ৩২.৩.৭ ফািয  

 ৩২.৩.৮ রফাধ্যীের্  
৩২.৪ াযংদ্দে (Summary) 

৩২.৫ গুরুত্বূর্ণ ব্দাফরী(Glossary) 

৩২.৬ াদ্দেয গ্রগিতয জ্ঞাক প্রশ্নাফরী(Self assessment questions or Check your Progress) 

৩২.৭ ায়ক গ্রন্থাফরী(Bibliography) 

 

 

 

 

 

 

 

 

 

 



PAPER: SAN- 205 

SLM- ৩৩ 

এককটিয নাভ (Title of the Unit)-তফদান্তায ( ভিরাচযণ-জ্ঞান) 

গঠন-(Unit Structure) 

৩৩.০ -প্রািিকতা (Relevance of the Unit)-   

৩৩.১- ঈগ্বেয (Objectives) 

৩৩.২- প্রস্তাফনা (Introduction) 

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ (Divisions of the Unit in Unit sections and subsections) 

৩৩.৩- িফলয়ফস্তু (Subject Matter) 

৩৩.৩.১.ভিরাচযণ 

              ৩৩.৩.২.তফদান্ত 

৩৩.৩.৩.নুফি চতুষ্টয় 

৩৩.৩.৪. াধন চতুষ্টয় 

৩৩.৩.৫. ধযাগ্বযা 

৩৩.৩.৬. জ্ঞান 

৩৩.৪- াযংগ্বে (Summary) 

৩৩.৫ – গুরুত্বূণে ব্দাফরী(Glossary) 

৩৩.৬-াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self Assessment Question) 

৩৩.৭- ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 



 

SLM- ৩৪ 

এককটিয নাভ (Title of the Unit)- তফদান্তাযঃ(জ্ঞান িফবাগ-অত্মফাদ) 

গঠন-(Unit Structure) 

৩৪.০ -প্রািিকতা (Relevance of the Unit)-   

৩৪.১- ঈগ্বেয (Objectives) 

৩৪.২- প্রস্তাফনা (Introduction) 

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ (Divisions of the Unit in Unit sections and subsections) 

৩৪.৩- িফলয়ফস্তু (Subject Matter) 

৩৪.৩.১.জ্ঞান িফবাগ 

              ৩৪.৩.২.ইশ্বয িনরূণ 

৩৪.৩.৩. প্রাজ্ঞ িনণেয় 

৩৪.৩.৪. তুযীয় বচতনয 

৩৪.৩.৫.ইশ্বগ্বযয জগত্কাযণতা 

৩৪.৩.৬. সূ্থর  ূেবূগ্বতাত্িত্ত 

৩৪.৩.৭. ঞ্চগ্বকা 

৩৪.৩.৮. ঞ্চফায় ু

৩৪.৩.৯. ঞ্চীকযণ 

৩৪.৩.১০.িফশ্ব  বফশ্বানগ্বযয ম্বি 

৩৪.৩.১১.অত্মফাদ 

৩৪.৪- াযংগ্বে (Summary) 

৩৪.৫ – গুরুত্বূণে ব্দাফরী(Glossary) 

 ৩৪.৬-াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self Assessment Question) 



৩৪.৭- ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM- ৩৫ 

এককটিয নাভ (Title of the Unit)-তফদান্তায (ফাদ-িফগ্বদভুিক্ত)  

গঠন-(Unit Structure) 

৩৫.০ -প্রািিকতা (Relevance of the Unit)-   

৩৫.১- ঈগ্বেয (Objectives) 

৩৫.২- প্রস্তাফনা (Introduction) 

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ (Divisions of the Unit in Unit sections and subsections) 

৩৫.৩- িফলয়ফস্তু (Subject Matter) 

৩৫.৩.১.ফাদ 

              ৩৫.৩.২.ভাফাকয িফচায 

৩৫.৩.৩.বাগরেণায স্বরূ 

৩৫.৩.৪. অত্মাোত্কাগ্বযয াধন 

৩৫.৩.৫. ভািধ 

৩৫.৩.৬. জীফনু্মিক্ত 

৩৫.৩.৭.িফগ্বদভুিক্ত 

৩৫.৪- াযংগ্বে (Summary) 

৩৫.৫ – গুরুত্বূণে ব্দাফরী(Glossary) 

৩৫.৬-াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self Assessment Question) 

৩৫.৭- ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 



SLM-৩৬ 

এককটিয নাভ (Title of the Unit) ভাবালয  

গঠন-(Unit Structure) 

৩৬.০ -প্রািিকতা (Relevance of the Unit)-   

৩৬.১- ঈগ্বেয (Objectives) 

৩৬.২- প্রস্তাফনা (Introduction) 

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ (Divisions of the Unit in Unit sections and subsections) 

৩৬.৩- িফলয়ফস্তু (Subject Matter) 

৩৬.৩.১. গ্বব্দয স্বরূ 

              ৩৬.৩.২. ফযাকযণ ধযয়গ্বণয ভুখ্য প্রগ্বয়াজন 

৩৬.৩.৩. ফযাকযণ ধযয়গ্বণয তগৌণ প্রগ্বয়াজন 

৩৬.৩.৪. গ্বব্দাগ্বদগ্বয প্রিিয়া 

৩৬.৪- াযংগ্বে (Summary) 

৩৬.৫ – গুরুত্বূণে ব্দাফরী(Glossary) 

৩৬.৬-াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self Assessment Question) 

৩৬.৭- ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 

 

 

 



SLM-৩৭ 

এককটিয নাভ (Title of the Unit) ভাবালয  

গঠন-(Unit Structure) 

৩৭.০ -প্রািিকতা (Relevance of the Unit)-   

৩৭.১- ঈগ্বেয (Objectives) 

৩৭.২- প্রস্তাফনা (Introduction) 

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ (Divisions of the Unit in Unit sections and subsections) 

৩৭.৩- িফলয়ফস্তু (Subject Matter) 

৩৭.৩.১. গ্বদয থে 

              ৩৭.৩.২. গ্বব্দয িনতযতা  িনতযতা 

৩৭.৩.৩. ব্দাথেম্বগ্বিয িনতযতা 

৩৭.৩.৪. জািত  ফযিক্তয দাথেত্ব 

৩৭.৪.৫. নািদফযফাগ্বযয িাযা ব্দাথেম্বিিনতযতা  

৩৭.৪- াযংগ্বে (Summary) 

৩৭.৫ – গুরুত্বূণে ব্দাফরী(Glossary) 

৩৭.৬-াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self Assessment Question) 

৩৭.৭- ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 

 

 



SLM-৩৮ 

এককটিয নাভ (Title of the Unit) ভাবালয  

গঠন-(Unit Structure) 

৩৮.০ -প্রািিকতা (Relevance of the Unit)-   

৩৮.১- ঈগ্বেয (Objectives) 

৩৮.২- প্রস্তাফনা (Introduction) 

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ (Divisions of the Unit in Unit sections and subsections) 

৩৮.৩- িফলয়ফস্তু (Subject Matter) 

৩৮.৩.১. ফযাকযণাগ্বস্ত্র ধভেিনয়ভ 

              ৩৮.৩.২. গ্বব্দয প্রমুক্তগ্বত্বয অগ্বে  ভাধান 

৩৮.৩.৩. গ্বব্দয জ্ঞান  প্রগ্বয়াগ্বগয ধভেজনকতা  

৩৮.৩.৪. ফযাকযণ গ্বব্দয থে 

৩৮.৪.৫. ফগ্বণোগ্বদগ্বয প্রগ্বয়াজন 

৩৮.৪- াযংগ্বে (Summary) 

৩৮.৫ – গুরুত্বূণে ব্দাফরী(Glossary) 

৩৮.৬-াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self Assessment Question) 

৩৮.৭- ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 

 

 



Semester – III : PAPER: SAN-301 

SLM- ৩৯ 

এককটিয নাভ  (Title of the Unit) : বফয়াকযণিদ্ধান্তগ্বকৌভুদী (ধাতু - বূ) 

গঠন (Unit Structure) - 

৩৯.০ -প্রািিকতা (Relevance of the Unit)-   

৩৯.১- ঈগ্বেয (Objectives) 

৩৯.২- প্রস্তাফনা (Introduction) 

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ (Divisions of the Unit in Unit sections and subsections) 

৩৯.৩- িফলয়ফস্তু (Subject Matter) 

৩৯.৩.১-ধাতুভূগ্বয রূাধগ্বনয তেগ্বত্র াধাযণ িনয়ভ- 

  ১- ূত্র, ফৃিত্ত  নুফাদ  

  ২-িফগ্বল িকছু ূগ্বত্রয ফযাখ্যা  

৩৯.৩.২- রট্ রকায িফলয়ক ূত্র, ফৃিত্ত, নুফাদ  

১-িফগ্বল িকছু ূগ্বত্রয ফযাখ্যা 

৩৯.৩.৩- রট্ রকাগ্বযয রূ াধন- 

  ১- বফিত, ২- বফতঃ, ৩- বফিন্ত, ৪- বফািভ  

৩৯.৩.৪- িরট্ রকায িফলয়ক ূত্র, ফৃিত্ত  নুফাদ 

১-িফগ্বল িকছু ূগ্বত্রয ফযাখ্যা 

৩৯.৩.৫-  িরট্ রকাগ্বযয রূ াধন 

  ১-ফবূফ, ২-ফবূফতুঃ, ৩-ফবূিফথ  

৩৯.৩.৬-   রুট্ রকায িফলয়ক ূত্র, ফৃিত্ত নুফাদ 

১-িফগ্বল িকছু ূগ্বত্রয ফযাখ্যা 

৩৯.৩.৭- রুট্ রকাগ্বযয রূ াধন- 

  ১- বিফতা, ২- বিফতাগ্বযৌ, ৩- বিফতাযঃ  

৩৯.৩.৮-  রৃট্  তরাট্ রকায িফলয়ক ূত্র, ফৃিত্ত  নুফাদ 



১-িফগ্বল িকছু ূগ্বত্রয ফযাখ্যা 

৩৯.৩.৯-   রৃট্ রকাগ্বযয রূ াধন- 

  ১- বিফলযিত, ২- বিফলযিন্ত, ৩- বিফলযািভ  

৩৯.৩.১০- তরাট্ রকাগ্বযয রূ াধন- 

১-বফতু/বফতাৎ, ২-বফতাম্, ৩-বফ/ বফতাৎ, ৪-বফািন 

৩৯.৩.১১- রঙ্ রকাযিফলয়ক ূত্র, ফৃিত্ত  নুফাদ 

১-িফগ্বল িকছু ূগ্বত্রয ফযাখ্যা 

৩৯.৩.১২- রঙ্ রকাগ্বযয রূাধন 

১- বফৎ, ২-বফতাম্, ৩-বফন্ 

৩৯.৩.১৩- িরঙ্ রকাযিফলয়ক অগ্বরাচনা 

  ১-িফিধিরঙ্ রকাযিফলয়ক ূত্র, ফৃিত্ত  নুফাদ, ২-িফিধিরগ্বেয িকছু ূত্র ফযাখ্যা   

৩-িফিধিরগ্বেয রূাধন, ৪.-অীিরেঙ্ রকাযিফলয়ক ূত্র, ফৃিত্ত  নুফাদ,  

৫-অীিরেগ্বেয িকছু ূত্র ফযাখ্যা,  ৬-অীিরেগ্বেয রূাধন 

৩৯.৩.১৪- রুঙ্ রকাগ্বযয ূত্র,ফৃিত্ত  নুফাদ  

১-িকছু িফগ্বল ূগ্বত্রয ফযাখ্যা 

২-রুঙ্ রকাগ্বযয রূাধন- ১.বূৎ, ২-বূতাম্, ৩-বূফন্ 

৩৯.৩.১৫- রৃঙ্ রকাগ্বযয ূত্র, ফৃিত্ত, নুফাদ  ফযাখ্যা 

১.রৃঙ্ রকাগ্বযয রূাধন- ১-বিফলযৎ, ২-বিফলযতাম্, ৩-বিফলযন্ 

৩৯.৩.১৬-    িকছু দীিেতফচগ্বনয অগ্বরাচনা 

৩৯.৪- াযংগ্বে (Summary)  

৩৯.৫- গুরুত্বূণে ব্দাফরী (Glossary) 

৩৯.৬- াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self assessment questions) 

৩৯.৭- ায়ক গ্রন্থাফরী (Bibliography) 

 

 



 

SLM- ৪০ 

এককটিয নাভ (Title of the Unit)- বফয়াকযণিদ্ধান্তগ্বকৌভুদী (ধাতু - এধ্) 

গঠন-(Unit Structure) 

৪০.০ -প্রািিকতা (Relevance of the Unit)-   

৪০.১- ঈগ্বেয (Objectives) 

৪০.২- প্রস্তাফনা (Introduction) 

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ (Divisions of the Unit in Unit sections and subsections) 

৪০.৩- িফলয়ফস্তু (Subject Matter) 

৪০.৩.১ - রট্-রকাযিফলয়ক অদ্দরািনা 

৪০.৩.২ - িরট্-রকাযিফলয়ক অদ্দরািনা 

৪০.৩.৩ -রুট্-রকাযিফলয়ক অদ্দরািনা 

৪০.৩.৪ - রৃট্ রকাযিফলয়ক অদ্দরািনা 

৪০.৩.৫ - ররাট্-রকাযিফলয়ক অদ্দরািনা 

৮.৩.৬ -রঙ্-রকাযিফলয়ক অদ্দরিনা 

৪০.৩.৭-িফিধিরঙ্-িফলয়ক অদ্দরািনা 

৪০.৩. ৮-অীিরণঙ্-িফলয়কঅদ্দরািনা 

৪০.৩.৯ -রুঙ্-রকাযিফলয়কঅদ্দরািনা 

৪০.৩.১০ -রৃঙ্-রকাযিফলয়ক অদ্দরািনা 

৪০.৩.১১ -িফদ্দল িফদ্দল িকছু ূদ্দত্রয ফযােযা 

৪০.৪- াযংদ্দে (Summary) 

৪০.৫ – গুরুত্বূর্ণ ব্দাফরী(Glossary) 

৪০.৬-াদ্দেয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self Assessment Question) 



৪০.৭- ায়ক গ্রন্থাফরী (Bibliography) 

SLM- ৪১ 

এককটিয নাভ (Title of the Unit)- বফয়াকযণিদ্ধান্তগ্বকৌভুদী : স্ত্রীপ্রতযয় (স্ত্রস্ত্রয়াম্ মেকে দীর্ঘাদাচার্ঘানাম্ সূত্র র্ঘন্ত) 

গঠন-(Unit Structure) 

৪১.০ -প্রািিকতা (Relevance of the Unit)-   

৪১.১- ঈগ্বেয (Objectives) 

৪১.২- প্রস্তাফনা (Introduction) 

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ (Divisions of the Unit in Unit sections and subsections) 

৪১.৩- িফলয়ফস্তু (Subject Matter) 

 ৪১.৩.১ েূল – সূত্র, বৃস্ত্রি, অনুবাদ 

 ৪১.৩.২ স্ত্রেছু স্ত্রবকেষ সূকত্রর বযাখ্যা 

 ৪১.৩.৩ স্ত্রেছু দীস্ত্রিত বচকনর বযাখ্যা 

 ৪১.৩.৩ দসাধন 

৪১.৪- াযংদ্দে (Summary) 

৪১.৫ – গুরুত্বূর্ণ ব্দাফরী(Glossary) 

৪১.৬-াদ্দেয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self Assessment Question) 

৪১.৭- ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 

 

 



 

SLM- ৪২ 

এককটিয নাভ (Title of the Unit)- বফয়াকযণিদ্ধান্তগ্বকৌভুদী : স্ত্রীপ্রতযয় (অনুসজঘ নাদ্ সূত্র মেকে অবস্ত্রেষ্ট) 

গঠন-(Unit Structure) 

৪২.০ -প্রািিকতা (Relevance of the Unit)-   

৪২.১- ঈগ্বেয (Objectives) 

৪২.২- প্রস্তাফনা (Introduction) 

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ (Divisions of the Unit in Unit sections and subsections) 

৪২.৩- িফলয়ফস্তু (Subject Matter) 

 ৪২.৩.১ েূল – সূত্র, বৃস্ত্রি, অনুবাদ 

 ৪২.৩.২ স্ত্রেছু স্ত্রবকেষ সূকত্রর বযাখ্যা 

 ৪২.৩.৩ স্ত্রেছু দীস্ত্রিত বচকনর বযাখ্যা 

 ৪২.৩.৩ দসাধন 

৪২.৪- াযংদ্দে (Summary) 

৪২.৫ – গুরুত্বূর্ণ ব্দাফরী(Glossary) 

৪২.৬-াদ্দেয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self Assessment Question) 

৪২.৭- ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 

 

 



PAPER: SAN-302 

SLM- ৪৩ 

এককটিয নাভ (Title of the Unit): কাফযপ্রকা (প্রথগ্বভাল্লা)  

 গঠন (Unit Structure) 

৪৩.০ প্রািিকতা(Relevance of the Unit) 

৪৩.১ ঈগ্বেয(Objectives)  

৪৩.২ প্রস্তাফনা(Introduction) 

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

৪৩.৩ িফলয়ফস্তু(Subject Matter) 

৪৩.৩.১- ভিরাচযণঃ ভূর াঠ  নুফাদ 

৪৩.৩.২- ভিরাচযণঃ িফসৃ্তত ফযাখ্যা  অগ্বরাচনা 

৪৩.৩.৩- কাগ্বফযয প্রগ্বয়াজনঃ ভূর াঠ  নুফাদ 

৪৩.৩.৪- কাগ্বফযয প্রগ্বয়াজনঃ িফসৃ্তত ফযাখ্যা  অগ্বরাচনা 

৪৩.৩.৫- কাগ্বফযয কাযণঃ ভূর াঠ  নুফাদ 

৪৩.৩.৬- কাগ্বফযয কাযণঃ িফসৃ্তত ফযাখ্যা  অগ্বরাচনা 

৪৩.৩.৭- কাগ্বফযয রেণঃ ভূর াঠ  নুফাদ 

৪৩.৩.৮- কাগ্বফযয রেণঃ িফসৃ্তত ফযাখ্যা  অগ্বরাচনা 

৪৩.৩.৯- কাগ্বফযয তবদঃ ভূর াঠ  নুফাদ 

            ৪৩.৩.১০- ধ্বিনকাফযঃ ভূর াঠ  নুফাদ 

৪৩.৩.১১- ধ্বিনকাগ্বফযয অগ্বরাচনা 

৪৩.৩.১২- গুণীবূতফযিয কাফযঃ ভূর াঠ  নুফাদ 

৪৩.৩.১৩- গুণীবূতফযিয কাগ্বফযয অগ্বরাচনা  

৪৩.৩.১৪- িচত্রকাফযঃ ভূর াঠ  নুফাদ 

৪৩.৩.১৫- িচত্রকাগ্বফযয অগ্বরাচনা 

৪৩.৪ াযংগ্বে(Summary) 

৪৩.৫ গুরুত্বূণে ব্দাফরী(Glossary) 

৪৩.৬ াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী(Self assessment questions or Check your Progress) 

৪৩.৭ ায়ক গ্রন্থাফরী(Bibliography) 

 

 

 



 

SLM- ৪৪ 

এককটিয নাভ (Title of the Unit): কাফযপ্রকা (িিতীগ্বয়াল্লা)  

 গেন (Unit Structure) 

৪৪.০ প্রািিকতা (Relevance of the Unit) 

৪৪.১ ঈগ্বেয (Objectives)  

৪৪.২ প্রস্তাফনা (Introduction)  

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

৪৪.৩ িফলয়ফস্তু (Subject Matter) 

৪৪.৩.১ ব্দ  গ্বথেয স্বরূঃ ভূরাঠ, নুফাদ  অগ্বরাচনা 

৪৪.৩.২ গ্বথেযফযঞ্জকত্বঃ ভূরাঠ, নুফাদ  অগ্বরাচনা 

৪৪.৩.৩ ফাচক, রােিণক  ফযঞ্জক গ্বব্দয রেণঃ ভূরাঠ, নুফাদ  অগ্বরাচনা  

৪৪.৩.৪ গ্বেিতত গ্বথেয িফবাগঃ ভূরাঠ, নুফাদ  অগ্বরাচনা  

৪৪.৩.৫ িবধায স্বরূঃ ভূরাঠ  নুফাদ 

৪৪.৩.৬ রেণায ংজ্ঞাঃ ভূরাঠ, নুফাদ  অগ্বরাচনা 

৪৪.৩.৭ রেণায তবদঃ ভূরাঠ, নুফাদ  অগ্বরাচনা 

৪৪.৩.৮ াগ্বযাা রেণা  াধযফানা রেণাঃ ভূরাঠ, নুফাদ  অগ্বরাচনা 

৪৪.৩.৯ তগৌণীশুদ্ধা রেণাঃভূরাঠ, নুফাদ  অগ্বরাচনা 

৪৪.৩.১০ ফযঞ্জনাকৃত রেণায তবদঃ ভূরাঠ, নুফাদ  অগ্বরাচনা 

৪৪.৩.১১ রােিণক গ্বব্দ ফযঞ্জনাত্মক ফযাাযঃ ভূরাঠ, নুফাদ  অগ্বরাচনা 

৪৪.৩.১২ রােিণক গ্বব্দ ফযঞ্জনাত্মক ফযাাগ্বযয মথাথেতাঃ ভূরাঠ, নুফাদ  অগ্বরাচনা 

৪৪.৩.১৩ িবধাভূরা ফযঞ্জনাঃ ভূরাঠ, নুফাদ  অগ্বরাচনা। 

৪৪.৩.১৪ ফযঞ্জকব্দঃভূরাঠ, নুফাদ  অগ্বরাচনা। 

৪৪.৩.১৫ াযংগ্বে(Summary) 

৪৪.৫ গুরুত্বূণে ব্দাফরী(Glossary) 

৪৪.৬ াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী(Self assessment questions or Check your Progress) 

৪৪.৭ ায়ক গ্রন্থাফরী(Bibliography) 

 

 



 

SLM – ৪৫ 

এককটিয নাভ (Title of the Unit): কাফযপ্রকা (নফগ্বভাল্লা)  

 গঠন (Unit Structure) 

৪৫.০ প্রািিকতা(Relevance of the Unit) 

৪৫.১ ঈদ্দেয(Objectives) 

৪৫.২ প্রস্তাফনা(Introduction) 

 িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

৪৫.৩ িফলয়ফস্তু(Subject Matter) 

 ৪৫.৩.১ ফদ্দক্রািে রংকায  

 ৪৫.৩.২ নুপ্রা রঙ্কায 

 ৪৫.৩.৩   মভক রংকায 

 ৪৫.৩.৪    রললারঙ্কায 

৪৫.৪ াযংদ্দে(Summary) 

৪৫.৫ গুরুত্বূর্ণ ব্দাফরী(Glossary) 

৪৫.৬ াদ্দেয গ্রগিতয জ্ঞাক প্রশ্নাফরী(Self assessment questions ) 

৪৫.৭ ায়ক গ্রন্থাফরী(Bibliography) 

 

 

 

 

 

 

 

 

 

 



 

SLM- ৪৬ 

এককটিয নাভ (Title of the Unit) কাফযপ্রকা (দগ্বভাল্লা) 

 গঠন (Unit Structure) 

৪৬.০ প্রািিকতা (Relevance of the Unit) 

৪৬.১ ঈদ্দেয (Objectives) 

৪৬.২ প্রস্তাফনা (Introduction) 

 িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

৪৬.৩ িফলয়ফস্তু (Subject Matter) 

৪৬.৩.১ ঈভা 

৪৬.৩.২ নন্বয় 

৪৬.৩.৩ ঈদ্দভদ্দয়াভা 

৪৬.৩.৪ ঈত্দ্দপ্রো 

৪৬.৩.৫ দ্দদ 

৪৬.৩.৬ রূক 

৪৬.৩.৭ হু্নিত 

৪৬.৩.৮ রলল 

৪৬.৩.৯ ভাদ্দািে 

৪৬.৩.১০ িনদণনা 

৪৬.৩.১১ িতদ্দয়ািে 

৪৬.৩.১২ প্রিতফসূ্তভা 

৪৬.৩.১৩ দৃষ্টান্ত 

৪৬.৩.১৪ দীক 

৪৬.৩.১৫ তুরযদ্দমািগতা 

৪৬.৩.১৬ ফযিতদ্দযক 

৪৬.৩.১৭ িফবাফনা 

৪৬.৩.১৮ িফদ্দদ্দলািে 

৪৬.৩.১৯ থণান্তযনযা 

৪৬.৪ াযংদ্দে (Summary) 

৪৬.৫ গুরুত্বূর্ণ ব্দাফরী (Glossary) 

৪৬.৬ াদ্দেয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self assessment questions or Check your Progress) 

৪৬.৭ ায়ক গ্রন্থাফরী (Bibliography) 

 



PAPER: SAN-303 

SLM – ৪৭ 

এককটিয নাভ (Title of the Unit) দরূক  (প্রথভ প্রকা ) 

 গঠন (Unit Structure) 

৪৭.০ প্রািিকতা (Relevance of the Unit) 

৪৭.১ ঈদ্দেয (Objectives) 

৪৭.২ প্রস্তাফনা (Introduction) 

 িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

৪৭.৩ িফলয়ফস্তু (Subject Matter) 

৪৭.৩.১ নাট্দ্দকয ঈত্  আিতফৃত্ত – ংিেপ্ত িযিয় 

৪৭.৩.২ দরূক – গ্রন্থিযিিিত  ররেকিযিিিত 

৪৭.৩.৩ ভিরািযর্  নুফন্ধিনরূর্ 

৪৭.৩.৪ নাদ্দট্যয রের্  িফবাগ  

৪৭.৩.৫ নাট্য, নৃতয  নৃত্ত – এদ্দদয রবদ কথন 

৪৭.৩.৬ রূদ্দকয রবদ  রবদ্দদয কাযর্ 

৪৭.৩.৭ নাট্যফস্তু িফবাগ 

৪৭.৩.৮ থণপ্রকৃিত 

৪৭.৩.৯ কামণাফস্থা 

৪৭.৩.১০ িন্ধ, ন্ধযিভূ  ন্ধযিভূদ্দয প্রদ্দয়াজন িনরূর্ 

৪৭.৩.১১ দ্দথণাদ্দেক 

৪৭.৩.১২ িফষ্কম্ভক 

৪৭.৩.১৩ প্রদ্দফক 

৪৭.৩.১৪ িূিরকা 

৪৭.৩.১৫ ঙ্কায 

৪৭.৩.১৬ ঙ্কাফতায 

৪৭.৩.১৭ প্রকা, স্বগত, জনািন্তক  ফািযত 

৪৭.৩.১৮ অকাবািলত 

৪৭.৪ াযংদ্দে (Summary) 

৪৭.৫ গুরুত্বূর্ণ ব্দাফরী (Glossary) 

৪৭.৬ াদ্দেয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self assessment questions or Check your Progress) 

৪৭.৭ ায়ক গ্রন্থাফরী (Bibliography) 

 



SLM – ৪৮ 

এককটিয নাভ (Title of the Unit) দরূক  (তৃতীয় প্রকা ) 

 গঠন (Unit Structure) 

৪৮.০ প্রািিকতা (Relevance of the Unit) 

৪৮.১ ঈদ্দেয (Objectives) 

৪৮.২ প্রস্তাফনা (Introduction) 

 িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

৪৮.৩ িফলয়ফস্তু (Subject Matter) 

৪৮.৩.১ বাযতী ফৃিত্ত  তায রবদভূ 

৪৮.৩.২ নাট্ক 

৪৮.৩.৩ প্রকযর্ 

৪৮.৩.৪ নাটিকা  

৪৮.৩.৫ বার্ 

৪৮.৩.৬ প্রন 

৪৮.৩.৭ িডভ 

৪৮.৩.৮ ফযাদ্দয়াগ 

৪৮.৩.৯ ভফকায 

৪৮.৩.১০ ঙ্ক 

৪৮.৩.১১ ইাভৃগ  

৪৮.৪ াযংদ্দে (Summary) 

৪৮.৫ গুরুত্বূর্ণ ব্দাফরী (Glossary) 

৪৮.৬ াদ্দেয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self assessment questions or Check your Progress) 

৪৮.৭ ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 

 

 

 



SLM – ৪৯ 

এককটিয নাভ(Title of the Unit)  :ध्वन्यालोकः (प्रथमोद्द्योतः) 

 গঠন (Unit Structure) 

৪৯.০ প্রািিকতা (Relevance of the Unit) 

৪৯.১ ঈগ্বেয (Objectives)  

৪৯.২ প্রস্তাফনা (Introduction) 

  

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

৪৯.৩ িফলয়ফস্তু(Subject Matter) 

 ধ্বিনিফরুদ্ধধ্ম্প্রদাগ্বয়য ভতফাদ 

৪৯.৩.১. বাফফাদ 

৪৯.৩.২. বাক্তফাদ 

৪৯.৩.৩. িনফেচনীয়তাফাদ   

৪৯.৩.৪ কাফযাত্মবূত গ্বথেয তবদিয়: ফাচয  প্রতীয়ভান থে 

৪৯.৩.৫  ধ্বিনফাগ্বদয িদ্ধান্তস্থান 

৪৯.৪ াযংগ্বে(Summary) 

৪৯.৫ গুরুত্বূণে ব্দাফরী(Glossary) 

৪৯.৬ াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী(Self assessment questions or Check your Progress) 

৪৯.৭ ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 

 

 

 



SLM –– ৫০ 

এককটিয নাভ(Title of the Unit) :ध्वन्यालोकः (प्रथमोद्द्योतः १६-१९ काररका) 

 গঠন (Unit Structure) 

৫০.০ প্রািিকতা (Relevance of the Unit) 

৫০.১ ঈগ্বেয (Objectives)  

৫০.২ প্রস্তাফনা (Introduction) 

  

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

৫০.৩ িফলয়ফস্তু(Subject Matter) 

            ৫০.৩.১ ধ্বিনয স্বরূ 

            ৫০.৩.২ বফয়াকযণভগ্বত ধ্বিনয স্বরূ 

            ৫০.৩.৩ বাক্তফাদখ্ণ্ডন 

            ৫০.৩.৪ িনফেচনীয়্তাফাদখ্ণ্ডন    

৫০.৪ াযংগ্বে(Summary) 

৫০.৫ গুরুত্বূণে ব্দাফরী(Glossary) 

৫০.৬ াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী(Self assessment questions or Check your Progress) 

৫০.৭ ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 

 

 

 

 

 



PAPER: SAN-304 

SLM –– ৫১ 

এককটিয নাভ(Title of the Unit) : িবজ্ঞানকুন্তরা (প্রথভ  িিতীয় ঙ্ক) 

 গঠন (Unit Structure) 

৫১.০ প্রািিকতা (Relevance of the Unit) 

৫১.১ ঈগ্বেয (Objectives)  

৫১.২ প্রস্তাফনা (Introduction) 

  

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

৫১.৩ িফলয়ফস্তু(Subject Matter) 

           ৫১.৩.১ প্রথভাগ্বেয িফলয়ফস্তু  

 ৫১.৩.২ িিতীয়াগ্বেয িফলয়ফস্তু  

 ৫১.৩.৩ িকছু িফগ্বল তোগ্বকয ফযাখ্যা  

৫১.৪ াযংগ্বে(Summary) 

৫১.৫ গুরুত্বূণে ব্দাফরী(Glossary) 

৫১.৬ াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী(Self assessment questions or Check your Progress) 

৫১.৭ ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 

 

 

 

 

 



 

SLM –– ৫২ 

এককটিয নাভ(Title of the Unit) : িবজ্ঞানকুন্তরা (তৃতীয়  িতুথণ ঙ্ক) 

 গঠন (Unit Structure) 

৫২.০ প্রািিকতা (Relevance of the Unit) 

৫২.১ ঈগ্বেয (Objectives)  

৫২.২ প্রস্তাফনা (Introduction) 

  

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

৫২.৩ িফলয়ফস্তু(Subject Matter) 

   ৫২.৩.১  তৃতীয়াগ্বেয িফলয়ফস্তু 

 ৫২.৩.২ চতুথোগ্বেয িফলয়ফস্তু  

 ৫২.৩.৩ িকছু িফগ্বল চিযগ্বত্রয ভূরযায়ন  

 ৫২.৩.৪ িকছু িফগ্বল তোগ্বকয ফযাখ্যা         

৫২.৪ াযংগ্বে(Summary) 

৫২.৫ গুরুত্বূণে ব্দাফরী(Glossary) 

৫২.৬ াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী(Self assessment questions or Check your Progress) 

৫২.৭ ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 

 

 

 

 



SLM- ৫৩ 

এককটিয নাভ(Title of the Unit) : যািজতা 

 গঠন (Unit Structure) 

৫৩.০ প্রািিকতা (Relevance of the Unit) 

৫৩.১ ঈগ্বেয (Objectives)  

৫৩.২ প্রস্তাফনা (Introduction) 

  

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

৫৩.৩ িফলয়ফস্তু(Subject Matter) 

  ৫৩.৩.১ যািজতা নাভকযগ্বণয তাত্মে  

 ৫৩.৩.২ যািজতা : ভূরানুফাদ  অগ্বরাচনা  

 ৫৩.৩.৩ যািজতা : িকছু িফগ্বল কুীরফগ্বদয চিযত্রিচত্রণ  

 ৫৩.৩.৪ কুরীনা নাভকযগ্বণয তাত্মে  

 ৫৩.৩.৫   কুরীনা : ভূরানুফাদ  অগ্বরাচনা  

 ৫৩.৩.৬ কুরীনা  : িকছু িফগ্বল কুীরফগ্বদয চিযত্রিচত্রণ 

 ৫৩.৩.৭ ঙ্খনাদ নাভকযগ্বণয তাত্মে  

 ৫৩.৩.৮ ঙ্খনাদ : ভূরানুফাদ  অগ্বরাচনা  

 ৫৩.৩.৯ ঙ্খনাদ : িকছু িফগ্বল কুীরফগ্বদয চিযত্রিচত্রণ  

৫৩.৪ াযংগ্বে(Summary) 

৫৩.৫ গুরুত্বূণে ব্দাফরী(Glossary) 

৫৩.৬ াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী(Self assessment questions or Check your Progress) 

৫৩.৭ ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 



SLM- ৫৪ 

এককটিয নাভ(Title of the Unit) : যািজতা 

 গঠন (Unit Structure) 

৫৪.০ প্রািিকতা (Relevance of the Unit) 

৫৪.১ ঈগ্বেয (Objectives)  

৫৪.২ প্রস্তাফনা (Introduction) 

  

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

৫৪.৩ িফলয়ফস্তু(Subject Matter) 

   ৫৪.৩.১ নুগৃীতা নাভকযগ্বণয তাত্মে  

 ৫৪.৩.২ নুগৃীতা : ভূরানুফাদ  অগ্বরাচনা 

 ৫৪.৩.৩ নুগৃীতা : িকছু িফগ্বল কুীরফগ্বদয চিযত্রিচত্রণ 

 ৫৪.৩.৪ জাগিযত নাভকযগ্বণয তাত্মে  

 ৫৪.৩.৫  জাগিযত : ভূরানুফাদ  অগ্বরাচনা 

 ৫৪.৩.৬ জাগিযত : িকছু িফগ্বল কুীরফগ্বদয চিযত্রিচত্রণ 

 ৫৪.৩.৭ এগ্বকাঽনযঃ িিফ নাভকযগ্বণয তাত্মে  

 ৫৪.৩.৮ এগ্বকাঽনযঃ িিফ: ভূরানুফাদ  অগ্বরাচনা 

 ৫৪.৩.৯ এগ্বকাঽনযঃ িিফ  : িকছু িফগ্বল কুীরফগ্বদয চিযত্রিচত্রণ 

 ৫৪.৩.১০ ফাতায়ন নাভকযগ্বণয তাত্মে 

৫৪.৩.১১ ফাতায়ন : ভূরানুফাদ  অগ্বরাচনা 

 ৫৪.৩. ১২ ফাতায়ন : িকছু িফগ্বল কুীরফগ্বদয চিযত্রিচত্রণ 

৫৪.৪ াযংগ্বে(Summary) 

৫৪.৫ গুরুত্বূণে ব্দাফরী(Glossary) 

৫৪.৬ াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী(Self assessment questions or Check your Progress) 

৫৪.৭ ায়ক গ্রন্থাফরী (Bibliography) 

 



PAPER: SAN-305 

SLM- ৫৫ 

এককটিয নাভ(Title of the Unit) : তকণ বালা : প্রভার্প্রকযর্ (প্রতযেপ্রভার্ মণন্ত) 

 গঠন (Unit Structure) 

৫৫.০ প্রািিকতা (Relevance of the Unit) 

৫৫.১ ঈগ্বেয (Objectives)  

৫৫.২ প্রস্তাফনা (Introduction) 

  

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

৫৫.৩ িফলয়ফস্তু(Subject Matter) 

৫৫.৩.০ নুফন্ধ িতুষ্টদ্দয়য অদ্দরািনা  

   ৫৫. ৩.১. নযায়াদ্দেয প্রফৃিত্তিফলয়ক অদ্দরািনা 

   ৫৫. ৩.২. প্রভাদ্দর্য রের্িনরূর্ 

   ৫৫. ৩.৩. প্রভাদ্দর্য রের্িফিায প্রদ্দি প্রভায রের্িনরূর্ 

   ৫৫. ৩.৪. কযদ্দর্য রের্িনরূর্ 

   ৫৫. ৩.৫. কাযদ্দর্য স্বরূ িফবাগ 

   ৫৫. ৩.৬. প্রতযেপ্রভাদ্দর্য স্বরূ  িফবাগ 

   ৫৫. ৩.৭. ররৌিকক  দ্দরৌিকক িিকলণ 

৫৫.৪ াযংগ্বে(Summary) 

৫৫.৫ গুরুত্বূণে ব্দাফরী(Glossary) 

৫৫.৬ াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী(Self assessment questions or Check your Progress) 

৫৫.৭ ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 



SLM- ৫৬ 

এককটিয নাভ(Title of the Unit) : তকণ বালা : প্রভার্প্রকযর্ (নুভানািদপ্রভার্) 

 গঠন (Unit Structure) 

৫৬.০ প্রািিকতা (Relevance of the Unit) 

৫৬.১ ঈগ্বেয (Objectives)  

৫৬.২ প্রস্তাফনা (Introduction) 

  

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

৫৬.৩ িফলয়ফস্তু(Subject Matter) 

৫৬.৩.০. নুভানপ্রভার্িনরূর্ 

   ৫৬. ৩.১. ঈভানপ্রভার্িনরূর্ 

   ৫৬. ৩.২. থণািত্তপ্রভার্ েণ্ডর্ 

   ৫৬. ৩.৩. বাফপ্রভার্ েণ্ডর্ 

   ৫৬. ৩.৪ ম্ভফ, ঐিতয  রিষ্টা নাভক প্রভার্ েণ্ডর্ 

   ৫৬. ৩.৫. প্রভার্যফাদ 

৫৬.৪ াযংগ্বে(Summary) 

৫৬.৫ গুরুত্বূণে ব্দাফরী(Glossary) 

৫৬.৬ াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী(Self assessment questions or Check your Progress) 

৫৬.৭ ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 

 

 

 



SLM- ৫৭ 

এককটিয নাভ(Title of the Unit) : তকণ বালা : প্রদ্দভয়িনরূর্ প্রকযর্ 

 গঠন (Unit Structure) 

৫৭.০ প্রািিকতা (Relevance of the Unit) 

৫৭.১ ঈগ্বেয (Objectives)  

৫৭.২ প্রস্তাফনা (Introduction) 

  

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

৫৭.৩ িফলয়ফস্তু(Subject Matter) 

৫৭.৩.০. প্রদ্দভয়াভানযরের্  অত্মািদ িাদ প্রদ্দভদ্দয়য ঈদ্দে  

    ৫৭. ৩.১. অত্মানাভকপ্রদ্দভয়িনরূর্ 

    ৫৭. ৩.২. যীয  আিেয় নাভক প্রদ্দভয়িনরূর্ 

    ৫৭. ৩.৩. থণ প্রদ্দভয়িনরূর্ 

    ৫৭. ৩.৪. ফুদ্ধযািদ প্রদ্দভয়িনরূর্ 

    ৫৭. ৩.৫. ংয়ািদ দাথণিনরূর্ 

৫৭.৪ াযংগ্বে(Summary) 

৫৭.৫ গুরুত্বূণে ব্দাফরী(Glossary) 

৫৭.৬ াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী(Self assessment questions or Check your Progress) 

৫৭.৭ ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 

 

 

 



SLM- ৫৮ 

এককটিয নাভ(Title of the Unit)  ফযািিয প্রথভ রেণ 

 গঠন (Unit Structure) 

৫৮.০ প্রািিকতা (Relevance of the Unit) 

৫৮.১ ঈগ্বেয (Objectives)  

৫৮.২ প্রস্তাফনা (Introduction) 

  

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

৫৮.৩ িফলয়ফস্তু(Subject Matter) 

             ৫৮.৩.১. ফযািিয প্রথভরেণ ফাগ্বকযয থে 

৫৮.৩.২. ফযািিয প্রথভরেগ্বণয গ্বদ্ধতুস্থগ্বর িিতপ্রদেন 

৫৮.৩.৩. ফযািিয প্রথভরেগ্বণয গ্বদ্ধতুস্থগ্বর িিতপ্রদেন 

৫৮.৩.৪. রেগ্বণ াধযতাফগ্বেদকম্বিগ্রগ্বণয প্রগ্বয়াজনীয়তা 

৫৮.৩.৫. রেগ্বণ াধযফদনযগ্বদযিাযা াধযফত্ত্বাফিেন্নপ্রিতগ্বমািগতাকগ্ববদফান্ এআ থেগ্রগ্বণয প্রগ্বয়াজনীয়তা 

৫৮.৩.৬. রেগ্বণ ততুতাফগ্বেদকম্বিগ্রগ্বণয প্রগ্বয়াজনীয়তা 

৫৮.৩.৭. াধযফদনযাফৃিত্তত্বগ্বদযিাযা াধযফদনযফৃিত্তত্বত্বাফিেন্নপ্রিতগ্বমািগতাকবাফ এআ থেগ্রগ্বণয প্রগ্বয়াজনীতা 

৫৮.৩.৮. রেগ্বণ ততুতাফগ্বেদকাফিেন্নগ্বতুয ফৃিত্তত্ব ফরায প্রগ্বয়াজনীয়তা 

৫৮.৩.৯. ফযািিয প্রথভরেণিযতযাগ্বগ ততুপ্রদেন 

৫৮.৪ াযংগ্বে(Summary) 

৫৮.৫ গুরুত্বূণে ব্দাফরী(Glossary) 

৫৮.৬ াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী(Self assessment questions or Check your Progress) 

৫৮.৭ ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 



SLM- ৫৯ 

এককটিয নাভ(Title of the Unit)  ফযািিয িদ্ধান্ত রেণ 

 গঠন (Unit Structure) 

৫৯.০ প্রািিকতা (Relevance of the Unit) 

৫৯.১ ঈগ্বেয (Objectives)  

৫৯.২ প্রস্তাফনা (Introduction) 

  

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

৫৯.৩ িফলয়ফস্তু(Subject Matter) 

             ৫৯.৩.১. ফযািিয িদ্ধান্তরেণফাগ্বকযয থেিনরূণ 

৫৯.৩.২. ফযািিয িদ্ধান্তরেগ্বণয গ্বদ্ধতুস্থগ্বর িিতপ্রদেন 

৫৯.৩.৩. ফযািিয িদ্ধান্তরেগ্বণয গ্বদ্ধতুস্থগ্বর িিতপ্রদেন 

৫৯.৩.৪. রেগ্বণ ঈবয়াবাফ-িফিষ্টাবাফ-ভানীয়ফহ্ন্যাদযবাফফাযণ 

৫৯.৩.৫. রূত্বফযাযজািতভত্ত্বান্ ৃিথফীত্বাত্ এখ্াগ্বন ফযািিয িযাযপ্রদেন 

৫৯.৩.৬. াধযািদগ্ববগ্বদ ফযািিয তবদ  

৫৯.৩.৭. তত্বিধকযণিফচায 

. তত্বিধকযগ্বণয ততুতাফগ্বেদকিফিষ্টািধকযণত্বিফচায 

অ. ততুতাফগ্বেদকম্বগ্বি তত্বিধকযগ্বণয িফচায 

৫৯.৩.৮. প্রিতগ্বমািগফযিধকযণত্বিফচায 

৫৯.৩.৯. প্রিতগ্বমািগফযিধকযণিনষ্কলে 

৫৯.৩.১০. প্রিতগ্বমাগযিনধকযণগ্বত্ব িতনটি কগ্বল্পয ঈস্থান  তায ূলণ 

৫৯.৩.১১. তৃতীয়কল্পানুাগ্বয ভাধান 

৫৯.৩.১২. কাগ্বরা র্ট্ফান্ কারিযভাণাত্ এখ্াগ্বন ফযািিপ্রদেন 

৫৯.৩.১৩. নয িণ্ডতগ্বদয ভগ্বত ফযািিয িযায 

৫৯.৩.১৪. ঈবয়াবাফর্টিত-িযষ্কায  



৫৯.৩.১৫. প্রগ্বভয়ফিহ্ন্াধকস্থগ্বর ফযািিিযায  

৫৯.৩.১৬. াধযতাফগ্বেদকতায িফলয়তািফগ্বলরূপ্রদেন 

৫৯.৪ াযংগ্বে(Summary) 

৫৯.৫ গুরুত্বূণে ব্দাফরী(Glossary) 

৫৯.৬ াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী(Self assessment questions or Check your Progress) 

৫৯.৭ ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Semester – IV : PAPER: SAN-401 

SLM – ৬০ 

এককটিয নাভ (Title of the Unit):  ফেদেনংগ্র : চাফোকদেন 

গঠন (Unit Structure) 

৬০.০ প্রািিকতা (Relevance of the Unit) 

৬০.১ ঈগ্বেয (Objectives) 

৬০.২ প্রস্তাফনা (Introduction) 

 িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

৬০.৩ িফলয়ফস্তু (Subject Matter) 

 ৬০.৩.০ ভিরাচযণ 

 ৬০.৩.১ চাফোকদেগ্বনয তরাকায়ত্ব প্রিতাদন 

 ৬০.৩.২ চতুবূে তত্ব ফা বূতচতুষ্টয়ফাদ 

 ৬০.৩.৩ তদাত্মফাদ 

 ৬০.৩.৪ প্রতযেভাগ্বত্রয প্রাভাণয  নুভানািদয প্রাভাণয 

৬০.৩.৫ চাফোকভগ্বত ুরুলাথে 

৬০.৩.৬ নুভানপ্রভাণ স্বীকাগ্বয জীফনমাত্রা ফযাত 

৬০.৩.৭ ফযািিজ্ঞাগ্বনয ম্ভাফযতা 

৬০.৩.৮ ফযািিপ্রিতষ্ঠায় নুভাগ্বনাভানািদয াভথেয 

৬০.৩.৯ ঈািধ 

৬০.৩.১০ ফযািি  ঈািধয গ্বনযানযােয়ত্ব 

৬০.৩.১১ যত্নধাযণ  ব্রত ঈদমাগ্বনয িনষ্ফরত্ব প্রিতাদন 

৬০.৪ াযংগ্বে (Summary) 

৬০.৫ গুরুত্বূণে ব্দাফরী (Glossary) 

৬০.৬ াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self assessment questions or Check your Progress) 

৬০.৭ ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 



SLM – ৬১ 

এককটিয নাভ (Title of the Unit):  ফেদেনংগ্র : তফৌদ্ধদেন (তমাগাচাযভত মেন্ত) 

গঠন (Unit Structure) 

৬১.০ প্রািিকতা (Relevance of the Unit) 

৬১.১ ঈগ্বেয (Objectives) 

৬১.২ প্রস্তাফনা (Introduction) 

 িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

৬১.৩ িফলয়ফস্তু (Subject Matter) 

 ৬১.৩.১ ফযািিস্থানা 

 ৬১.৩.২ নুভানপ্রাভানযপ্রিতষ্ঠা 

 ৬১.৩.৩ েিণকত্বফাদ 

 ৬১.৩.৪ াভানযদাথেখ্ণ্ডন 

 ৬১.৩.৫ ভাধযিভগ্বকয ূনযফাদ 

৬১.৩.৬ তমাগাচাগ্বযয িফজ্ঞানফাদ 

৬১.৪ াযংগ্বে (Summary) 

৬১.৫ গুরুত্বূণে ব্দাফরী (Glossary) 

৬১.৬ াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self assessment questions or Check your Progress) 

৬১.৭ ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 

 

 

 

 

 



SLM – ৬২ 

এককটিয নাভ (Title of the Unit):  ফেদেনংগ্র : তফৌদ্ধদেন (তৌত্রািন্তক  বফবািলক ভত) 

গঠন (Unit Structure) 

৬২.০ প্রািিকতা (Relevance of the Unit) 

৬২.১ ঈগ্বেয (Objectives) 

৬২.২ প্রস্তাফনা (Introduction) 

 িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

৬২.৩ িফলয়ফস্তু (Subject Matter) 

 ৬২.৩.১ প্রফৃিত্ত িফজ্ঞান  অরয় িফজ্ঞান 

 ৬২.৩.২ ঞ্চস্কি 

 ৬২.৩.৩ দঃখ্ািদ তত্ত্বচতুষ্টয় 

 ৬২.৩.৪ প্রতীতযভুত্াদফাদ 

 ৬২.৩.৫ বফবািলকগ্বদয ফাযপ্রতযেফাদ 

 ৬২.৩.৬ তফৌদ্ধভতংগ্র 

৬২.৪ াযংগ্বে (Summary) 

৬২.৫ গুরুত্বূণে ব্দাফরী (Glossary) 

৬২.৬ াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self assessment questions or Check your Progress) 

৬২.৭ ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 

 

 

 

 

 



SLM – ৬৩ 

এককটিয নাভ (Title of the Unit):  ফেদেনংগ্রঃ (ে ত্ দেনম্) 

গঠন (Unit Structure) 

৬৩.০ প্রািিকতা (Relevance of the Unit) 

৬৩.১ ঈগ্বেয (Objectives) 

৬৩.২ প্রস্তাফনা (Introduction) 

 িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

৬৩.৩ িফলয়ফস্তু (Subject Matter) 

৬৩.৩.০ েিণকত্বফাদ খ্ণ্ডন 

৬৩.৩.১ েিণকত্বফাদস্থাগ্বন তফৌদ্ধগ্বদয মুিক্ত 

৬৩.৩.২ বজনগ্বদয িাযা গ্বমৌিক্তক ভত খ্ণ্ডন 

৬৩.৩.৩ েিণকত্বফাদস্থাগ্বন গ্রাযগ্রাকবাগ্বফয নুিত্ত 

৬৩.৩.৪ জ্ঞাগ্বনয াকাযত্ব খ্ণ্ডন 

৬৩.৩.৫ র্হ্ত্ে  স্বরূ  িিদ্ধগ্বত িফরুদ্ধফাদীগ্বদয ো 

 ৬৩.৩.৫.০ ভীভাংকগ্বদয ো 

 ৬৩.৩.৫.১ বনয়ািয়কগ্বদয ো 

 ৬৩.৩.৫.২ াফয়ফগ্বে ঞ্চিফকল্প  তায খ্ণ্ডন 

 ৬৩.৩.৫.৩ জগগ্বতয কতে ারূগ্ব ইশ্বগ্বযয িস্তত্ব খ্ণ্ডন 

৬৩.৩.৬ ে নু্মিনয ফেজ্ঞত্বস্থান 

৬৩.৩.৭ যত্নত্রয় 

 ৬৩.৩.৭.০. ভযক্ দেন 

 ৬৩.৩.৭.১. ভযক্ জ্ঞান 

 ৬৩.৩.৭.২. ভযক্ চািযত্র  

৬৩.৪ াযংগ্বে (Summary) 



৬৩.৫ গুরুত্বূণে ব্দাফরী (Glossary) 

৬৩.৬ াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self assessment questions or Check your Progress) 

৬৩.৭ ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM – ৬৪ 

এককটিয নাভ (Title of the Unit):  ফেদেনংগ্রঃ (ে ত্ দেনম্) 

গঠন (Unit Structure) 

৬৪.০ প্রািিকতা (Relevance of the Unit) 

৬৪.১ ঈগ্বেয (Objectives) 

৬৪.২ প্রস্তাফনা (Introduction) 

 িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

৬৪.৩ িফলয়ফস্তু (Subject Matter) 

 ৬৪.৩.০ বজননগ্বয় তত্ত্ব 

 ৬৪.৩.১ িিিফধ তত্ত্ব 

 ৬৪.৩.২ ঞ্চিফধ তত্ত্ব 

 ৬৪.৩.৩ িিফধ তত্ত্ব 

 ৬৪.৩.৪ নফিফধ তত্ত্ব 

 ৬৪.৩.৫ িবিিনয় 

৬৪.৪ াযংগ্বে (Summary) 

৬৪.৫ গুরুত্বূণে ব্দাফরী (Glossary) 

৬৪.৬ াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self assessment questions or Check your Progress) 

৬৪.৭ ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 

 

 

 

 

 



PAPER: SAN-402 

SLM – ৬৫ 

এককটিয নাভ (Title of the Unit):  াংখ্যকািযকা  

গঠন (Unit Structure) 

৬৫.০ প্রািিকতা (Relevance of the Unit) 

৬৫.১ ঈগ্বেয (Objectives) 

৬৫.২ প্রস্তাফনা (Introduction) 

 িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

৬৫.৩ িফলয়ফস্তু (Subject Matter) 

 ৬৫.৩.১ দঃখ্ত্রগ্বয়য স্বরূ  দঃখ্িফনাগ্ব দৃষ্ট ঈায় 

 ৬৫.৩.২ দঃখ্িফনাগ্ব দৃষ্ট ঈায়  িফলয়ভূ  

 ৬৫.৩.৩ প্রভাগ্বণয স্বরূ  িফবাগ  

 ৬৫.৩.৪ প্রতযগ্বেয  প্রকৃিত প্রতযগ্বেয তেগ্বত্র প্রিতফিকতা  

 ৬৫.৩.৫ ত্কামেফাদ  

 ৬৫.৩.৬ ফযক্ত  ফযক্ত বফধভেয  াধভেয  

 ৬৫.৩.৭ গুণত্রয়  গুণত্রগ্বয়য প্রগ্বয়াজন  

 ৬৫.৩.৮ ফযক্তিিদ্ধ  তায প্রফৃিত্তগ্ববদ  

 ৬৫.৩.৯ ৃিষ্টবফিচত্রয স্থান  

 ৬৫.৩.১০ ুরুগ্বলয িস্তত্ব িিদ্ধ  ুরুগ্বলয ফহুত্বিিদ্ধ  

 ৬৫.৩.১১ ুরুগ্বলয স্বরূ  প্রকৃিত ুরুগ্বলয ম্বি এফং তাগ্বদয ংগ্বমাগ্বগয পর  

 ৬৫.৩.১২ ৃিষ্টিভ, িফকা, ফুিদ্ধ  োয  

 ৬৫.৩.১৩ একাদগ্বিিগ্বয়য ফণেনা  জ্ঞাগ্বনিিয়, কগ্বভেিিয় ঞ্চক  

 ৬৫.৩.১৪ একাদগ্বিিয়, জ্ঞাগ্বনিিয়  কগ্বভেিিগ্বয়য ফৃিত্ত  

 ৬৫.৩.১৫ ন্তঃকযগ্বণয ফৃিত্ত  ফৃিত্তিভ  

 ৬৫.৩.১৬ ত্রগ্বয়াদ কযগ্বণয াযস্পিযক ম্বি  ফৃিত্ত  

 ৬৫.৩.১৭ ন্তঃ  ফাযকযগ্বণয তবদ, িফলয়  ফৃিত্ত  

 ৬৫.৩.১৮ ুরুগ্বলয প্রগ্বয়াজন িিদ্ধ  প্রধানকযণ ফুিদ্ধ  

 ৬৫.৩.১৯ তন্মাত্র  ূক্ষ্মযীযিফগ্বল  

 ৬৫.৩.২০ িরিযীগ্বযয অেয়, িরিযীয িফগ্বল এফং িরিযীয ঈগ্বেয  

৬৫.৪ াযংগ্বে (Summary) 

৬৫.৫ গুরুত্বূণে ব্দাফরী (Glossary) 



৬৫.৬ াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self assessment questions or Check your Progress) 

৬৫.৭ ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM – ৬৬ 

এককটিয নাভ (Title of the Unit):  াংখ্যকািযকা  

গঠন (Unit Structure) 

৬৬.০ প্রািিকতা (Relevance of the Unit) 

৬৬.১ ঈগ্বেয (Objectives) 

৬৬.২ প্রস্তাফনা (Introduction) 

 িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

৬৬.৩ িফলয়ফস্তু (Subject Matter) 

 ৬৬.৩.১ ফুদ্ধযািদধভেভূ, ধভে  জ্ঞাগ্বনয ঈগ্বয়ািগতা  

 ৬৬.৩.২ বফযাগয ঐশ্বমে  

 ৬৬.৩.৩ প্রতযয়গে , প্রতযয়গ্বগেয িফবাগ  িফমেয়  

 ৬৬.৩.৪ ষ্টিফংিত িক্ত, নফধা তুিষ্ট  তগৌণ ভুখ্যিিদ্ধ  

 ৬৬.৩.৫ প্রতযয়গে   তন্মাগ্বত্রয ম্বি, তন্মাত্রগ্বগেয িফবাগ  িত্রিফধ তমািন  

 ৬৬.৩.৬ িরিযীগ্বযয দঃখ্  জগত্ৃিষ্টয ভূরকাযণ প্রকৃিত  

 ৬৬.৩.৭ প্রকৃিতয আো, প্রফৃিত্ত  স্বরূ প্রকা  

 ৬৬.৩.৮ ুরুলাগ্বথে প্রকৃিত  প্রকৃিতয রজ্জা  

 ৬৬.৩.৯ ফি তভাে  প্রকৃিতয িনফৃিত্ত  

 ৬৬.৩.১০ তত্ত্বজ্ঞাগ্বনয স্বরূ  অত্মজ্ঞানরাব  

 ৬৬.৩.১১ জীফনু্মিক্ত  িফগ্বদভুিক্ত  

৬৬.৪ াযংগ্বে (Summary) 

৬৬.৫ গুরুত্বূণে ব্দাফরী (Glossary) 

৬৬.৬ াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self assessment questions or Check your Progress) 

৬৬.৭ ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 

 

 



SLM – ৬৭ 

এককটিয নাভ (Title of the Unit):  াতঞ্জর তমাগদেন : ভািধাদ (ূত্র ১-২৯)  

গঠন (Unit Structure) 

৬৭.০ প্রািিকতা (Relevance of the Unit) 

৬৭.১ ঈগ্বেয (Objectives) 

৬৭.২ প্রস্তাফনা (Introduction) 

 িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

৬৭.৩ িফলয়ফস্তু (Subject Matter) 

 ৬৭.৩.১ তমাগ্বগয রেণ  

 ৬৭.৩.২ িচত্তফৃিত্ত ভূ  

 ৬৭.৩.৩ িচত্তফৃিত্তিনগ্বযাগ্বধয ঈায়  

 ৬৭.৩.৪ ম্প্রজ্ঞাত  ম্প্রজ্ঞাত ভািধ  

 ৬৭.৩.৫ ইশ্বয  

৬৭.৪ াযংগ্বে (Summary) 

৬৭.৫ গুরুত্বূণে ব্দাফরী (Glossary) 

৬৭.৬ াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self assessment questions or Check your Progress) 

৬৭.৭ ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 

 

 

 

 

 

 



SLM – ৬৮ 

এককটিয নাভ (Title of the Unit):  াতঞ্জর তমাগদেন : ভািধাদ (ূত্র ৩০-৫১)  

গঠন (Unit Structure) 

৬৮.০ প্রািিকতা (Relevance of the Unit) 

৬৮.১ ঈগ্বেয (Objectives) 

৬৮.২ প্রস্তাফনা (Introduction) 

 িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

৬৮.৩ িফলয়ফস্তু (Subject Matter) 

 ৬৮.৩.১ িচত্তিফগ্বেগ্বয কাযণ  

 ৬৮.৩.২ িচত্তিফগ্বে ূয কযায কাযণ  

 ৬৮.৩.৩ ভািত্ত  

 ৬৮.৩.৪ ফীজ ভািধ  ঊতম্ভযা প্রজ্ঞা  

 ৬৮.৩.৫ িনফীজ ভািধ  

৬৮.৪ াযংগ্বে (Summary) 

৬৮.৫ গুরুত্বূণে ব্দাফরী (Glossary) 

৬৮.৬ াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self assessment questions or Check your Progress) 

৬৮.৭ ায়ক গ্রন্থাফরী (Bibliography) 
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SLM – ৬৯ 

এককটিয নাভ (Title of the Unit):  নযায়ূত্র  

গঠন (Unit Structure) 

৬৯.০ প্রািিকতা (Relevance of the Unit) 

৬৯.১ ঈগ্বেয (Objectives) 

৬৯.২ প্রস্তাফনা (Introduction) 

 িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

৬৯.৩ িফলয়ফস্তু (Subject Matter) 

৬৯.৩.১- ‘থণফত্ব’ রতুয িাযা প্রভাদ্দর্য প্রাভার্যাধন।  

৬৯.৩.২- প্রভাতা, প্রভার্, প্রদ্দভয়,  প্রিভিতয স্বরূ। 

৬৯.৩.৩- তদ্দেয স্বরূ 

৬৯.৩.৪- প্রভাদ্দর্য িাযা বাফ দাদ্দথণয জ্ঞান কীবাদ্দফ য়? 

৬৯.৩.৫- প্রথভ ূত্র 

৬৯.৩.৬- রয়, ান, ঈায়  িধগন্তফয এআ িাযটি দ্দদয ফযােযা  

৬৯.৩. ৭- অন্বীিেকীিফদযায অাধাযর্ প্রিতাদয ংয়ািদ দাথণ। 

৬৯.৩. ৮- ংয়ািদ দাদ্দথণয ৃথক ঈদ্দেদ্দেয কাযর্। 

৬৯.৩. ৯- িিতীয়ূদ্দত্রয ভাধযদ্দভ ভুিেয ক্রভফর্ণনা  

৬৯. ৩. ১০- অত্মা রথদ্দক রভাে মণন্ত প্রদ্দভয় দাথণগুিরয িভথযাজ্ঞাদ্দনয    নানাপ্রকায। 

৬৯. ৩. ১১- ঐ িভথযাজ্ঞাদ্দনয িফযীত তদ্দেয জ্ঞানগুিরয ফর্ণনা। 

৬৯.৩. ১২- নযায়াদ্দেয ঈদ্দেয, রের্  যীোয স্বরূ। 

৬৯.৪ াযংগ্বে (Summary) 

৬৯.৫ গুরুত্বূণে ব্দাফরী (Glossary) 

৬৯.৬ াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self assessment questions or Check your Progress) 

৬৯.৭ ায়ক গ্রন্থাফরী (Bibliography) 



SLM – ৭০ 

এককটিয নাভ (Title of the Unit)-  নযায়ূত্র 

গঠন-(Unit Structure) 

৭০.০ -প্রািিকতা (Relevance of the Unit)-   

৭০.১- ঈগ্বেয (Objectives) 

৭০.২- প্রস্তাফনা (Introduction) 

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ (Divisions of the Unit in Unit sections and subsections) 

৭০.৩- িফলয়ফস্তু (Subject Matter) 

 ৭০.৩.১ প্রতযেপ্রভাগ্বণয রেণ  

 ৭০.৩.২ নুভানপ্রভাগ্বণয রেণ  

 ৭০.৩.৩ ঈভানপ্রভাগ্বণয রেণ  

 ৭০.৩.৪ ব্দপ্রভাগ্বণয রেণ   

৭০.৪- াযংগ্বে (Summary) 

৭০.৫ – গুরুত্বূণে ব্দাফরী(Glossary) 

 ৭০.৬-াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self Assessment Question) 

৭০.৭- ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 

 

 

 

 



SLM – ৭১ 

এককটিয নাভ (Title of the Unit)- নযায়ূত্র 

গঠন-(Unit Structure) 

৭১.০ -প্রািিকতা (Relevance of the Unit)-   

৭১.১- ঈগ্বেয (Objectives) 

৭১.২- প্রস্তাফনা (Introduction) 

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ (Divisions of the Unit in Unit sections and subsections) 

৭১.৩- িফলয়ফস্তু (Subject Matter) 

৭১.৩.১ প্রগ্বভয়গুিরয িফবাগ (নফভ ূত্র) 

 ৭১.৩.২ অত্মায রেণ (দভ ূত্র)  

 ৭১.৩.৩ যীগ্বযয রেণ (একাদ ূত্র)  

 ৭১.৩.৪ আিিগ্বয়য রেণ (িাদ ূত্র)  

 ৭১.৩.৫ বূতফগ্বগেয নাভ (ত্রগ্বয়াদ ূত্র)  

 ৭১.৩.৬ আিিয়গুিরয িফলয় (চতুদে  ূত্র)  

 ৭১.৩.৭ ঞ্চদ ূত্র  

 ৭১.৩.৮ ভগ্বনয রেণ (তলাড ূত্র)  

 ৭১.৩.৯ িদ ূত্র  

 ৭১.৩.১০ তদাগ্বলয রেণ ( ষ্টাদ ূত্র)  

 ৭১.৩.১১ তপ্রতযবাগ্বফয রেণ (উনিফংিত ূত্র)  

 ৭১.৩.১২ পগ্বরয রেণ (িফংিত ূত্র)  

 ৭১.৩.১৩ দঃগ্বখ্য রেণ (একিফংিত ূত্র)  

 ৭১.৩.১৪ ফগ্বগেয রেণ (িািফংিত ূত্র)  

৭১.৪- াযংগ্বে (Summary) 



৭১.৫ – গুরুত্বূণে ব্দাফরী(Glossary) 

৭১.৬-াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self Assessment Question) 

৭১.৭- ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM – ৭২ 

এককটিয নাভ (Title of the Unit):  প্রস্তাদবালয (ৃিথফী,জর,ততজ,ফায়ু)  

গঠন (Unit Structure) 

৭২.০ প্রািিকতা (Relevance of the Unit) 

৭২.১ ঈগ্বেয (Objectives) 

৭২.২ প্রস্তাফনা (Introduction) 

 িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

৭২.৩ িফলয়ফস্তু (Subject Matter) 

৭২.৩.০ ৃিথফীয রেণ  গুণাফরী 

৭২.৩.১ ৃিথফীয তবদ 

৭২.৩.২ ািথেফ যীয, আিিয়  িফলয় 

৭২.৩.৩ জগ্বরয রেণ, গুণাফরী  িফবাগ 

৭২.৩.৪ জগ্বরয যীয, আিিয়  িফলয় 

৭২.৩.৫ ততগ্বজয রেণ  গুণাফরী 

৭২.৩.৬ ততগ্বজয যীয  আিিয় 

৭২.৩.৭ ফায়ুয রেণ, গুণাফরী,যীয  আিিয় 

৭২.৩.৮ ফায়ুয িস্তগ্বত্ব নুভান  িফবাগ 

৭২.৪ াযংগ্বে (Summary) 

৭২.৫ গুরুত্বূণে ব্দাফরী (Glossary) 

৭২.৬ াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self assessment questions or Check your Progress) 

৭২.৭ ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 



SLM – ৭৩ 

এককটিয নাভ (Title of the Unit):  প্রস্তাদবালয (অকা,কার,িদগ,অত্মা,ভন)  

গঠন (Unit Structure) 

৭৩.০ প্রািিকতা (Relevance of the Unit) 

৭৩.১ ঈগ্বেয (Objectives) 

৭৩.২ প্রস্তাফনা (Introduction) 

 িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

৭৩.৩ িফলয়ফস্তু (Subject Matter) 

৭৩.৩.০ অকাগ্বয গুণাফরী  িস্তগ্বত্ব প্রভাণ 

৭৩.৩.১ অকাগ্বয একত্ব,িনতযত্ব  আিিয় 

৭৩.৩.২ কাগ্বরয গুণাফরী  িস্তগ্বত্ব প্রভাণ 

৭৩.৩.৩ কাগ্বরয িফিবন্ন গুগ্বণয িস্তগ্বত্ব মুিক্ত 

৭৩.৩.৪ িদগ্বকয িস্তগ্বত্ব প্রভাণ 

৭৩.৩.৫ িদগ্বকয গুণাফরী  তবদ 

৭৩.৩.৬ অত্মায িস্তগ্বত্ব প্রভাণ 

৭৩.৩.৭ অত্মা তদািদয িতিযক্ত 

৭৩.৩.৮ ভন স্বীকাগ্বয মুিক্ত, ভগ্বনয ণুত্ব 

৭৩.৪ াযংগ্বে (Summary) 

৭৩.৫ গুরুত্বূণে ব্দাফরী (Glossary) 

৭৩.৬ াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self assessment questions or Check your Progress) 

৭৩.৭ ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 



SLM – ৭৪ 

এককটিয নাভ (Title of the Unit):  থেংগ্রঃ () 

গঠন (Unit Structure) 

৭৪.০ প্রািিকতা (Relevance of the Unit) 

৭৪.১ ঈগ্বেয (Objectives) 

৭৪.২ প্রস্তাফনা (Introduction) 

 িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

৭৪.৩ িফলয়ফস্তু (Subject Matter) 

৭৪.৩.০ ধভেরেণ 

৭৪.৩.১ বাফনািফচায 

৭৪.৩.২ তফদরেণ 

৭৪.৩.৩ িফিধয ংজ্ঞা, িফিধয প্রকাযগ্ববদ  তাগ্বদয নাভ 

৭৪.৩.৪ প্রগ্বতযকিফিধয ংজ্ঞা, ঈদাযণ 

৭৪.৩.৫ িফিধয শ্রুিত প্রবৃিত ছয় প্রকায প্রভাণ 

৭৪.৩.৬ প্রিিগ্বভ  অগত অযাদকাযক, িন্নগ্বতযাকাযক, ংদংরেণ অগ্বরাচনা  

৭৪.৩.৭ প্রগ্বয়াগগ্বেগ্বত্র িভ াস্ত্র  জ্ঞাতফয  

৭৪.৪ াযংগ্বে (Summary) 

৭৪.৫ গুরুত্বূণে ব্দাফরী (Glossary) 

৭৪.৬ াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self assessment questions or Check your Progress) 

৭৪.৭ ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 

 



SLM – ৭৫ 

এককটিয নাভ (Title of the Unit):  থেংগ্রঃ () 

গঠন (Unit Structure) 

৭৫.০ প্রািিকতা (Relevance of the Unit) 

৭৫.১ ঈগ্বেয (Objectives) 

৭৫.২ প্রস্তাফনা (Introduction) 

 িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ 

(Divisions of the Unit in Unit sections and subsections) 

৭৫.৩ িফলয়ফস্তু (Subject Matter) 

৭৫.৩.০ প্রগ্বয়াগিফিধরেণ 

৭৫.৩.১ িভস্বরূ : শ্রুিত, থে, াঠ, স্থান, ভুখ্য  ভাখ্যা 

৭৫.৩.২ িধকাযিফিধরেণ 

৭৫.৪ াযংগ্বে (Summary) 

৭৫.৫ গুরুত্বূণে ব্দাফরী (Glossary) 

৭৫.৬ াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self assessment questions or Check your Progress) 

৭৫.৭ ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 

 

 

 

 

 

 



SLM- ৭৬ 

এককটিয নাভ (Title of the Unit)- ব্রহ্মূত্র াঙ্কযবালয (থাদ্দতা ব্রহ্মিজজ্ঞাা) 

গঠন-(Unit Structure) 

৭৬.০ -প্রািিকতা (Relevance of the Unit)-   

৭৬.১- ঈগ্বেয (Objectives) 

৭৬.২- প্রস্তাফনা (Introduction) 

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ (Divisions of the Unit in Unit sections and subsections) 

৭৬.৩- িফলয়ফস্তু (Subject Matter) 

৭৬.৩.১. ধযাবালয 

            ৭৬.৩.২. প্রিতজ্ঞা 

৭৬.৩.৩. াযীযকভীভাংাবালয  

৭৬.৩.৪. ধযাবালয ংিেি নুফাদ 

৭৬.৩.৫. থাগ্বতা ব্রহ্মিজজ্ঞাা ূত্র 

৭৬.৩.৫.১. থ গ্বদয থে িনরুণ 

৭৬.৩.৫.২. তঃ গ্বদয থে িনরুণ 

৭৬.৩.৫.৩. ব্রহ্মিজজ্ঞাা গ্বদয ফুযত্iিত্ত  থে িনরুণ 

৭৬.৩.৫.৪. িফিবন্ন দেন ভগ্বত অত্মস্বরূ 

৭৬.৪- াযংগ্বে (Summary) 

৭৬.৫ – গুরুত্বূণে ব্দাফরী(Glossary) 

 ৭৬.৬-াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self Assessment Question) 

৭৬.৭- ায়ক গ্রন্থাফরী (Bibliography) 

 

 



SLM- ৭৭ 

এককটিয নাভ (Title of the Unit)- ব্রহ্মূত্র াঙ্কযবালয (জোদযয মতঃ, ােদ্দমািনত্বাত্ )  

গঠন-(Unit Structure) 

৭৭.০ -প্রািিকতা (Relevance of the Unit)-   

৭৭.১- ঈগ্বেয (Objectives) 

৭৭.২- প্রস্তাফনা (Introduction) 

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ (Divisions of the Unit in Unit sections and subsections) 

৭৭.৩- িফলয়ফস্তু (Subject Matter) 

৭৭.৩.১.ব্রগ্বহ্ময রেণ 

৭৭.৩.২. ব্রগ্বহ্ময প্রভাণ 

৭৭.৩.৩. জন্মাদযয মতঃ 

৭৭.৩.৪. াস্ত্রগ্বমািনত্বাৎ  

৭৭.৪- াযংগ্বে (Summary) 

৭৭.৫ – গুরুত্বূণে ব্দাফরী(Glossary) 

 ৭৭.৬-াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self Assessment Question) 

৭৭.৭- ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 

 

 

 



SLM- ৭৮ 

এককটিয নাভ (Title of the Unit)- ব্রহ্মূত্র াঙ্কযবালয (ততু্তভন্বয়াত্ )  

গঠন-(Unit Structure) 

৭৮.০ -প্রািিকতা (Relevance of the Unit)-   

৭৮.১- ঈগ্বেয (Objectives) 

৭৮.২- প্রস্তাফনা (Introduction) 

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ (Divisions of the Unit in Unit sections and subsections) 

৭৮.৩- িফলয়ফস্তু (Subject Matter) 

            ৭৮.৩.১.  ূফেেীয অো ঈস্থান 

৭৮.৩.২. ততু্তভন্বয়াৎ  

৭৮.৪- াযংগ্বে (Summary) 

৭৮.৫ – গুরুত্বূণে ব্দাফরী(Glossary) 

 ৭৮.৬-াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self Assessment Question) 

৭৮.৭- ায়ক গ্রন্থাফরী (Bibliography)  
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SLM- ৭৯ 

এককটিয নাভ (Title of the Unit)- ফাকযদীয় (১-৫০) 

গঠন-(Unit Structure) 

৭৯.০ -প্রািিকতা (Relevance of the Unit)-   

৭৯.১- ঈগ্বেয (Objectives) 

৭৯.২- প্রস্তাফনা (Introduction) 

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ (Divisions of the Unit in Unit sections and subsections) 

৭৯.৩- িফলয়ফস্তু (Subject Matter) 

৭৯.৩.১ ব্দব্রগ্বহ্ময স্বরূ  প্রািিয ঈায় (কািযকা ১-১০) 

৭৯.৩.২ ফাকযদীয় ঈক্ত ফযাকযণ াগ্বঠয প্রগ্বয়াজন (কািযকা ১১-২২) 

৭৯.৩.৩ গ্বব্দয থে  ব্দাথেম্বগ্বিয িনতযতা স্থান (কািযকা ২৩-২৯) 

৭৯.৩.৪ ফাকযদীগ্বয় প্রভাণভূ (কািযকা ৩০-৪৩) 

৭৯.৩.৫ ঈাদান গ্বব্দয প্রকাযগ্ববদ – তাগ্বদয স্বরূ  ম্বি (কািযকা ৪৪-৪৬) 

৭৯.৩.৬তফাগ্বট্য স্বরূ (কািযকা ৪৭-৫০) 

৭৯.৪- াযংগ্বে (Summary) 

৭৯.৫ – গুরুত্বূণে ব্দাফরী(Glossary) 

 ৭৯.৬-াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self Assessment Question) 

৭৯.৭- ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 



 

SLM- ৮০ 

এককটিয নাভ (Title of the Unit)- ফাকযদীয় (৫৫-৯৩) 

গঠন-(Unit Structure) 

৮০.০ -প্রািিকতা (Relevance of the Unit)-   

৮০.১- ঈগ্বেয (Objectives) 

৮০.২- প্রস্তাফনা (Introduction) 

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ (Divisions of the Unit in Unit sections and subsections) 

৮০.৩- িফলয়ফস্তু (Subject Matter) 

 ৮০.৩.১ রফাট্াত্মকদ্দব্দয িিিফধ িে (কািযকা ৫৫-৭৫) 

 ৮০.৩.২ ধ্বিনয প্রকাযদ্দবদ  প্রকৃিত (কািযকা ৭৬-৮১) 

 ৮০.৩.৩ রফাট্ িবফযিেয রেদ্দত্র ধ্বিনয বূিভকা (কািযকা ৮২ – ৮৫) 

 ৮০.৩.৪ ফর্ণ দ  ফাদ্দকয ফযঞ্জকধ্বিনদ্দবদ্দদ প্রদ্দতযদ্দকয রবদ (কািযকা ৮৮-৯৩) 

৮০.৪- াযংগ্বে (Summary) 

৮০.৫ – গুরুত্বূণে ব্দাফরী(Glossary) 

 ৮০.৬-াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self Assessment Question) 

৮০.৭- ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 

 

 

 

 

 



 

 

SLM- ৮১ 

এককটিয নাভ (Title of the Unit)- ফাকযদীয় ব্রহ্মকাদ্দণ্ডয িফদ্দল িফদ্দল কািযকায িফস্তািযত থণ  নুীরনী  

গঠন-(Unit Structure) 

৮১.০ -প্রািিকতা (Relevance of the Unit)-   

৮১.১- ঈগ্বেয (Objectives) 

৮১.২- প্রস্তাফনা (Introduction) 

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ (Divisions of the Unit in Unit sections and subsections) 

৮১.৩- িফলয়ফস্তু (Subject Matter) 

৮১.৩.১ নািদিনধননং ব্রহ্ম.....।। (কািযকা – ১) 

৮১.৩.২ ধযািতকরাং ময.....।। (কািযকা – ৩) 

৮১.৩.৩ প্রাপ্ত্যযাদ্দয়াঽনুকাযশ্চ.....।। (কািযকা – ৫) 

৮১.৩.৪ থণপ্রফৃিত্ততোনাং ব্দা....।। (কািযকা – ১৩) 

৮১.৩.৫ তোযভফগণয ফাঙ্মরানাং....।। (কািযকা – ১৪) 

৮১.৩.৬ নাদয ক্রভজেত্বাত্....।। (কািযকা – ৪৮) 

৮১.৩.৬ দ্দদ ন ফর্ণা িফদযদ্দন্ত.....।। (কািযকা – ৭৬) 

৮১.৪- াযংগ্বে (Summary) 

৮১.৫ – গুরুত্বূণে ব্দাফরী(Glossary) 

৮১.৬-াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self Assessment Question) 

৮১.৭- ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 

 

 

 

 

 



 

 

SLM- ৮২ 

এককটিয নাভ (Title of the Unit) যভররু্ভঞূ্জলা : কাযক (কতে া, কভে, কযণ) 

গঠন-(Unit Structure) 

৮২.০ -প্রািিকতা (Relevance of the Unit)-   

৮২.১- ঈগ্বেয (Objectives) 

৮২.২- প্রস্তাফনা (Introduction) 

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ (Divisions of the Unit in Unit sections and subsections) 

৮২.৩- িফলয়ফস্তু (Subject Matter 

 ৮২.৩.১ কাযকরেণ  

 ৮২.৩.২ কতৃে কাযগ্বকয রেণ  

 ৮২.৩.৩ কভেকাযগ্বকয রেণ  

 ৮২.৩.৪ কযণকাযগ্বকয রেণ  

৮২.৪- াযংগ্বে (Summary) 

৮২.৫ – গুরুত্বূণে ব্দাফরী(Glossary) 

৮২.৬-াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self Assessment Question) 

৮২.৭- ায়ক গ্রন্থাফরী (Bibliography) 

 

 

 

 

 

 

 

 

 



 

 

SLM- ৮৩ 

এককটিয নাভ (Title of the Unit) যভররু্ভঞূ্জলা : কাযক (ম্প্রদান, াদান, িধকযণ) 

গঠন-(Unit Structure) 

৮৩.০ -প্রািিকতা (Relevance of the Unit)-   

৮৩.১- ঈগ্বেয (Objectives) 

৮৩.২- প্রস্তাফনা (Introduction) 

িফবাগ   ঈিফবাগ্বগয ভাধযগ্বভ এককটিয িফগ্বেলণ (Divisions of the Unit in Unit sections and subsections) 

৮৩.৩- িফলয়ফস্তু (Subject Matter 

 ৮৩.৩.১ ম্প্রদানকাযগ্বকয রেণ  

 ৮৩.৩.২ াদানকাযগ্বকয রেণ  

 ৮৩.৩.৩ িধকযণকাযগ্বকয রেণ  

৮৩.৪- াযংগ্বে (Summary) 

৮৩.৫ – গুরুত্বূণে ব্দাফরী(Glossary) 

৮৩.৬-াগ্বঠয গ্রগিতয জ্ঞাক প্রশ্নাফরী (Self Assessment Question) 

৮৩.৭- ায়ক গ্রন্থাফরী (Bibliography) 



Semester-I 

Subject: Organization Theory and Organization Behaviour 

Paper Code: DCOM 101 

 SLM- 1 

Structure 

Objectives  

Relevance of the Unit 

1.1 Introduction 
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63.1.1 Basic Concept of Risk  

63.1.2 Difference between Risk and Uncertainty 

63.1.3 Different Approaches of Risk and Uncertainty 

      63.2 Mean-Variance Approach 

63.2.1 Precise measures of risk  

      63.2.2 Standard deviation 

                  63.2.3 Co-efficient of Variation  

      63.3 Certainty- Equivalent approach 

63.3.1 Basic Concept 

63.3.2 Application for Decision Making  

      63.4 Risk Adjusted Discount Rate Approach 

64.4.1 Basic Concept 

64.4.2 Application for Decision Making  

      64.5 Decision Tree Approach  

Summary 

Glossary 

Self-assessment Questions 

References 

 

 

 



 

 

Semester-III 

Subject: Advanced Management Accounting 

Paper Code: DCOM 303A 

SLM- 64 

 

 

 

Structure  

Objective 

64.1 Meaning of Responsibility Accounting  

64.2 Evaluation of centre financial performance 

64.3 Divisional Performance Measurement  

64.4 Issues of inter-divisional Transfer Pricing 

         Summary 

         Glossary 

         Questions to check your progress 

         References  

 

Semester-III 

Subject: Advanced Management Accounting 

Paper Code: DCOM 303A 

SLM- 65 

 

            Relevance of the Unit: 

            Objective:  

65.1 Industrial Sickness 

       65.1.1 Meaning of the term Sickness 

       65.1.2 Dimensions of the problem of Industrial Sickness in India 

       65.1.3 Causes of sickness 

       65.1.4 Reasons for Industrial Sickness in India 

       65.1.5 Warning signals of sickness 



           65.2 Different Studies for Prediction of Corporate Distress  

       65.2.1 Altman’s Study 

       65.2.2 L C. Gupta’s Study 

           65.3 Revival of Sickness 

65.3.1 Role of Govt. in reviving sick units 

      65.3.2 Revival under SIC Special Provisions Act 

      65.3.3 Role of Banks and other Financial Institutions in the revival of sick units 

 

                 Summary 

                 Glossary 

                 Self-assessment Questions 

                 References 

Semester-III 

Subject: Managerial Economics 

Paper Code: DCOM 304 

SLM 66 

Structure  

Objectives 

Relevance of the unit 

66.0 Introduction 

      66.1 Economics and Managerial Economics 

 Economic Theory 

 Managerial Economics and Economic Theory 

66.2 Maximizing the Value of the Firm 

 The Equivalence of Value Maximization and Profit Maximization 

 Economic Profit and Accounting Profit 

 Economic Cost and Accounting Cost 

 Separation of Ownership and Control of the Firm 

 The Principal–Agent Problem  

 Corporate Control Mechanisms 

 How to pursue maximization of firm’s value 

66.3 Demand 

 Law of Demand 

 Demand Curve 



 Market Demand 

 Determinants of Demand 

 Changes in  Quantity  Demanded 

66.4 Supply 

 Law of Supply  

 Market Supply  

 Determinants of Supply 

 Changes in Quantity Supplied 

66.5Market Equilibrium 

 Equilibrium Price and Quantity 

 Rationing Function of Prices  

 Changes in Demand, Supply and Equilibrium 

      66.6 Elasticity of Demand 

 Definitions 

 Elastic and Inelastic demand 

 Outlay Method of Measuring Elasticity 

 Some Estimates of Price Elasticity of Demand 

 Perfectly elastic and Perfectly inelastic demand 

 Other Measures of Elasticity 

 Some estimates of price elasticity of demand 

 Determinants of Price Elasticity of Demand 

 Price Elasticity of Supply 

 Demand Estimation and Forecasting 

 Interpretation of a Demand Function 

66.7 Theory of Consumer Behavior 

 Consumer Surplus and Consumer Equilibrium  

 Effect of Change in price on Consumer welfare 

 Analysis of Consumer Behaviour 

 Application of the concept of Consumer Surplus 

 Indifference Curve Analysis of consumer Behavior 

 Indifference Map 

 Consumer Equilibrium 

 Mathematical Derivation of Conditions of Consumer Equilibrium 

 Equi-marginal Utility Principle ( EMUP) or Law  

 Applications of EMUP 

 Changes in Income and its Effect on Consumer Equilibrium  

 Engel  Curve 

 Substitution Effect  

 Price Effect  

 Derivation of Demand Curve from Price Consumption Curve 



 Price Effect is the Sum of Income  Effect and Substitution Effect  

 Inferior Good and  Consumer Equilibrium 

 Giffen Good and Consumer Equilibrium 

 Consumer Equilibrium and Corner Solutions (Indifference  Curve  

Approach)Applications of Indifference Curve 

 Summary  

 Glossary 

 Self Assessment Questions 

 References 

 

Semester-III 

Subject: Managerial Economics 

Paper Code: DCOM 304 

SLM 67 

Structure  

Objectives  

Relevance of the Unit 

67.0 Introduction 

67.1 Production Function 

• Short Run Production Function 

• Relation between Average Product and Marginal Product  

• Long-Run Production Function 

• Long-Run Production Function and Iso-Quant Curve 

67.2 Iso-Quant or Equal Product Curve 

• Properties of Isoquant Curve 

67.3 Relation of MRTS to Marginal Product 

67.4 Economic Region of Production or Ridge Lines 

67.5 Fixed Proportion Production Function 



67.6 Returns to Scale 

• Diagrammatic Isoquant Representation of Returns to Scale 

• Scale Line and Technology of Production 

67.7 The Cobb-Douglas Production Function 

• Properties of Cobb-Douglas Production Function 

• Constant Elasticity of Substitution (CES) Production Function 

• Properties of the CES Production Function 

67.8 Firm’s Behavior 

 Relationship between Average Revenue (AR), Marginal Revenue (MR) and 

Elasticity of Demand(e) 

 Total Revenue, marginal Revenue & Average Revenue and relations among 

them 

 Relation between e, AR and MR, (Diagrammatical or graphical Representation 

of the relationship between AR, MR and e). 

 Relation between Average Revenue, Marginal Revenue and Elasticity 

Summary 

Glossary 

Self-assessment Questions 

References 

Semester-III 

Subject: Managerial Economics 

Paper Code: DCOM 304 

SLM 68 

Structure 

Objectives 

Relevance of the Unit 

68.0 Introduction 

68.1 Production Costs in the Short-run 

 Types of Cost  

 Real cost and Opportunity Cost 



 Fixed Cost and Variable Cost 

 Semi-variable or Semi-Fixed Cost 

 Economic Cost and Accounting Cost 

 Sunk Cost and Transaction Cost 

68.2 Shape of Cost Curves: Short-run and Long-run 

 Shape of Short-run Cost Curve (Average Cost, Average Variable Cost and 

Marginal Cost) 

 Shape of Marginal Cost Curve – why it is U-Shaped 

 Relation between MC and AVC 

 Relation between Average Cost Curve and Marginal Cost 

 Relation between Short-run and Long-run Average Cost Curve 

 Why is a long-run average cost curve U-shaped and flatter than SACS ? 

 The law of constant returns to scale 

 The law of increasing returns to scale 

 The law of diminishing returns to scale 

 Long-run marginal cost curve 

 Empirical Verification of the U-shaped LAC curve 

 Learning Effect 

 Estimation of Cost Functions 

 Estimation of Typical Short-run Costs 

 Estimation of Short-Run Costs at Rockford Enterprises: An Example 

 

68.3 Derivation of Cost Functions from Production Functions 

 Graphical Derivation of Cost curves from Production Function  

 Formal Derivation of Cost Curves from a Production Function  

 

 Summary 

 Glossary 

 Self-assessment Questions 

 References 

 

 

 

 

 

 



Semester-III 

Subject: Managerial Economics 

Paper Code: DCOM 304 

SLM- 69 

 

Structure  

Objectives 

Relevance of the Unit 

69.1 Introduction 

69.2 Perfect Competition 

69.3 Short-run Equilibrium of Industry 

69.4 Equilibrium of the Firm in the short Run 

69.5 Mathematical derivation of the equilibrium of the firm 

69.6 The Supply Curve of the Firm and the Industry  

69.7 Short –Run Equilibrium of the Industry 

69.8 Long – Run Equilibrium  

 Equilibrium of the Firm in the Long-run 

 Equilibrium of the Industry in the Long Run 

69.9 Optimal Resource Allocation 

69.10 Mathematical derivation of equilibrium conditions for supernormal profit, normal 

profit (break-even point) and closing-down or shutdown point 

69.11 Monopoly 

• Source of Monopoly Power 



• The Profit-Maximizing Monopolist 

• Profit-maximizing Conditions 

• Equilibrium of a Monopolist or How does a monopolist determine profit-maximizing 

price and output 

• The case in which the market size does not permit the monopolist to expand to the 

minimum point of LAC 

• Average Revenue, Marginal Revenue and Elasticity 

• A monopolist Maximizes Profit on the Elastic Portion of the Demand Curve 

• Profit-Maximizing Mark-up for a monopolist 

• A Monopolist does not face a Supply Curve 

• Can a monopolist earn only normal profit? 

• Perfect Competition versus Monopoly 

• Discriminating Monopoly 

• When is price discrimination possible and profitable? 

69.12 Monopolistic Competition 

• Monopolistic Competition: Short-Run and Long- Run Analysis 

• Price and Output Decisions under Monopolistic Competition 

• Product Variation and Selling Expenses 

69.13 Oligopoly 

• Cournot’s Duopoly Model (Cournot’s quantity competition) 

• Reaction Curves of the duopolists A and B 

• Time Path toward Equilibrium 

• Criticism of the Model 



• Cournot model with cost of Production 

• Stackelberg’s Duopoly Model 

• A numerical example of Stackelberg Model 

• Collusive Oligopoly 

69.14 A Note on Merger 

69.15 Market sharing Cartels 

69.16 Non-price competition agreements 

69.17 Sharing of the market by agreement on quotas 

69.18 Price Leadership 

Summary 

Glossary 

Self -assessment Questions 

References 

Semester-III 

Subject: Managerial Economics 

Paper Code: DCOM 304 

SLM- 70 

  

Structure   

Objectives 

Relevance  

70.1 Introduction 

70.2 Basic Terminology 

      70.3 Two-person zero sum game 



      70.4 Game with saddle point 

      70.5 Game without saddle point 

      70.6 What causes unstable situation? 

      26.7 Application of mixed strategies to find optimal solution to the payoff matrix without 

saddle point : 

o Algebraic method. 

o Linear Programming Method 

     70.8 Non-zero sum game 

     70.9 Nash Equilibrium 

     70.10 Examples of Nash equilibrium 

o Dominant strategy  

o Prisoners’ dilemma  

     70.11 Non-cooperative Game and Nash equilibrium  

     70.12 Cooperative game and Nash equilibrium 

Summary 

Glossary 

Self-assessment Question 

References 

 

Decisions under Risk and Uncertainty 

      Objectives 

      Relevance 

70.13 Introduction 

70.14 Maximization of Expected Value 

70.15 Mean-Variance Approach 

70.16 Coefficient of Variation Analysis 

70.17 Which Rule Is Best                          

70.18 Expected Utility: A theory of Decision Making under Risk 

70.19 A Manager’s Utility Function for Profit 

70.20 Deriving a Utility Function for Profit 

70.21 Maximization of Expected Utility 

70.22 Decision under Uncertainty 

70.23 The Maximax criterion  

70.24 The Maximin criterion 

70.25 The Minimax Regret Criterion 

70.26 The Equal Probability Criterion 

Summary 

Glossary 

Self-assessment Question 

References 

 

 



Semester-III 

Subject: Advanced Financial Accounting 

Paper Code: DCOM 305A 

SLM -71 

Structure 

Relevance of the Unit 

Objective 

71.1 Accounting of Service Industries 

71.2 Accounting of Education Institutions 

71.3 Accounting Transport 

71.4 Accounting Hotel  

       Summary 

       Glossary 

       Self-assessment Questions 

       References 

 

 

Semester-III 

Subject: Advanced Financial Accounting 

Paper Code: DCOM 305A 

SLM -72 

Structure 

Relevance of the Unit 

Objective 

72.1 Corporate Liquidation: Basic Concepts 

72.2 Types of Liquidation 

72.3 Reasons of various types of liquidation 

72.4 Rights and Duties of Liquidator 

72.5 Accounting relating to liquidation of Companies 

        Summary 

        Glossary 



        Self-assessment Questions 

        References 

 

Semester-III 

Subject: Advanced Financial Accounting 

Paper Code: DCOM 305A 

SLM -73 

Structure 

Relevance of the Unit 

Objective 

73.1 Special issues in Accounting 

73.2 Human Resource Accounting 

73.3 Value added accounting  

         Summary 

         Glossary 

         Self-assessment Questions 

         References 

 

Semester-III 

Subject: Advanced Financial Accounting 

Paper Code: DCOM 305A 

SLM- 74 

Structure 

Relevance of the Unit 

Objective 

74.1 The Concept of Holding Company 

74.2 Meaning and Concepts of Subsidiary Company 

74.3 Accounting for holding  

74.4 Accounting of subsidiary company 

       Summary 

       Glossary 



       Self-assessment Questions 

       References 

 

Semester-III 

Subject: Advanced Financial Accounting 

Paper Code: DCOM 305A 

SLM- 75 

Structure 

Relevance of the Unit 

Objective 

75.1 Accounts for specific companies 

75.2 Accounting for Insurance Company 

75.3 Profit and Loss of Insurance Company 

75.4 Accounting for Banking Company 

        Summary 

        Glossary 

        Self-assessment Questions 

        References 

Semester-IV 

Subject: Strategic Management and Corporate Governance 

Paper Code: DCOM 401 

SLM- 76 

Structure 

   Objectives  

76.1 Introduction 

      76.1.1 Concept of strategy 

      76.2 Levels at which strategy operates 

76.2.1 Corporate level strategy 

     76.2.1.1 Corporate Portfolio Analysis 

     76.2.1.2 Corporate Grand Strategies 



76.2.2 Business level strategy 

      76.2.2.1 Analysis of business level strategies 

             A. Porter’s Generic Strategies  

76.2.3 Functional level Strategies 

76.3 Strategic Business Unit (SBU) 

76.3.1 Concepts and Applications 

76.4 Strategic Management Process 

76.5 SWOT Analysis 

         76.5.1 Use of SWOT analysis 

         76.5.2 SWOT – Landscape analysis 

                 Unit Summary 

                 Glossary  

                 Self-Assessment questions 

                 References  

Semester-IV 

Subject: Strategic Management and Corporate Governance 

Paper Code: DCOM 401 

SLM- 77 

Structure 

Objectives  

77.1. Introduction 

      77.2. Portfolio Analysis and Display Matrices 

                   77.2.1 Concept of Portfolio Analysis 

                   77.2.2 Business Portfolio 

                   77.2.3 The McKinsey / General Electric Matrix 

                          77.2.3.1 Factors that affect Market Attractiveness 

                         77.2.3.2 Factors that affect competitive strength 

77.3. Operating and Financial Statement Analysis  

                       77.3.1 Steps in Financial Statement Analysis 

                            A) Reformulating reported financial statements,  

                            B) Analysis and adjustments of measurement errors, and  



                C) Financial ratio analysis on the basis of reformulated and adjusted 

financial    statements.  

77.4. Strategy Formulation 

                      77.4.1 Strategic options in: Corporate Strategies 

        Unit Summary 

        Glossary  

        Self-Assessment questions 

        References 

 

Semester-IV 

Subject: Strategic Management and Corporate Governance 

Paper Code: DCOM 401 

SLM- 78 

Structure 

78.0 Unit Objective 

78.1 Introduction 

78.2. Concept of Strategy Implementation 

 78.2.1 Project and Procedural Implementation 

 78.2.2 Resource Allocation and Structural Implementation 

 A) Resource allocation 

 B) Structural Implementation 

78.3. Strategic Evaluation 

78.3.1 The Industrial Organizational Approach 

78.3.2 The Sociological Approach 

78.4. Effective Evaluation and Control System 

78.5. Unit Summary 

78.6. Glossary 

78.7. Self-Assessment Questions 

78.8. References 



Semester-IV 

Subject: Strategic Management and Corporate Governance 

Paper Code: DCOM 401 

SLM- 79 

 

  Objectives 

79.1 Introduction 

79.2 Composition of Board of Directors 

79.3 Corporate Governance and Role of Board 

79.4 Corporate Governance system 

     79.4.1 Single board vs. Dual board 

     79.4.2 Networked model vs. High tension model 

79.5 Corporate Governance in India 

79.6 Corporate Governance Committees and Codes in India 

        Summary  

        Glossary 

        Self-assessment questions 

        References 

Semester-IV 

Subject: Strategic Management and Corporate Governance 

Paper Code: DCOM 401 

SLM- 80 

Objectives 

80.1 Introduction 

80.2 Rights and privileges of shareholders 

80.3 Grievance redressal process in India 

80.4 Relationship between Investor Protection and Corporate Governance  

80.5 CSR and the stakeholder 

80.6 Justification of CSR 

80.7 Scope of CSR 

        Summary  



        Glossary 

        Self-assessment questions 

        References 

 

Semester-IV 

Subject: International Financial Management 

Paper Code: DCOM 402 

SLM- 81 

 Objectives 

81.1 Introduction 

81.2 Concepts 

81.3 Features 

81.4 Types of Markets 

     81.4.1 Spots 

     81.4.2 Forwards 

81.5 Types of Quotations 

81.6 Spread 

81.7 Speculating, Hedging and Arbitraging 

        Summary  

        Glossary 

        Self-assessment questions 

        References 

 

 

 

 

 

 

 

 



Semester-IV 

Subject: International Financial Management 

Paper Code: DCOM 402 

SLM- 82 

 

Structure 

Objectives 

82.1 Introduction 

82.2 Purchasing Power Parity 

         82.2.1 Criticism of the Purchasing Power Parity Theory 

82.3 Interest rate parity 

        82.3.1 Criticism of the Theory of Interest Rate Parity 

82.4 Fisher Effect 

82.5 Covered Interest Arbitrage 

82.6 International Fisher Effect  

       82.6.1 Advantages of International Fisher Effect 

82.7 Factors affecting exchange rate 

        Summary 

        Glossary 

        Self-assessment questions 

        References 

 

Semester-IV 

Subject: International Financial Management 

Paper Code: DCOM 402 

SLM- 83 

 

STRUCTURE 

Objectives 

83.1 Introduction 

83.2 International financing and sources of funds 



83.3 Euro currency market 

83.4 International capital budgeting 

83.5 Evaluation Criteria 

83.6 Cost of capital 

83.7 Adjusted present value approach 

83.8 Sensitivity Analysis 

       Summary 

       Glossary 

       Self-assessment questions 

       References 

 

Semester-IV 

Subject: International Financial Management 

Paper Code: DCOM 402 

SLM- 84 

Contents 

Objective  

Relevance of the Unit 

84.1 Introduction 

84.2 Transaction exposure 

84.3 Translation exposure 

84.4 Economic exposure 

Summary 

Glossary 

Self-assessment Questions 

References 

 

 

 

 

 



Semester-IV 

Subject: International Financial Management 

Paper Code: DCOM 402 

SLM- 85 

Structure 

Objectives 

85.2 Introduction  

85.3 Hedging 

85.4 Internal Hedging Techniques 

85.5 External Hedging Techniques  

85.6 Currency Futures vs. Currency Forward 

        Summary 

        Glossary 

        Self-assessment Questions 

        References 

 

Semester-IV 

Subject: Corporate Indirect Taxes 

Paper Code: DCOM 403 

 SLM- 86 

Objective 

86.1 Basic Concept of Indirect Taxes 

86.2 Preliminaries of Goods and Services Tax (GST) in India 

86.3 Types of GST with special reference to IGST 

86.4 GST Rates 

86.5 Registration under GST Law  

86.6 Levy and Collection of GST 

86.7 Electronic Ledger Accounts 

86.8 Time of Supply 

86.9 GST on Job Work 

Summary 



Glossary 

Self-assessment Questions 

References 

 

Semester-IV 

Subject: Corporate Indirect Taxes 

Paper Code: DCOM 403 

SLM- 87 

Objective 

87.2 Input Tax Credit (ITC) 

87.3 ITC on Consumable Goods and Services  

87.4 ITC on Capital Goods  

87.5 Common Tax Credit 

87.6 Reversal of Tax Credit 

       Summary 

       Glossary 

       Self-assessment Questions 

       References 

Semester-IV 

Subject: Corporate Indirect Taxes 

Paper Code: DCOM 403 

SLM- 88 

Objectives 

88.1 Accounts and Records 

88.2 GST Returns  

88.3 GST Payment 

88.4 Assessment of GST  

88.5 Refunds of GST 

88.6 Appeals and Revisions 

88.7 Inspection, Search, Seizure and Arrest, Offences and Penalties 

     Summary 



     Glossary 

     Self-assessment Questions 

     References 

 

Semester-IV 

Subject: Corporate Indirect Taxes 

Paper Code: DCOM 403 

SLM- 89 

Objective 

89.1 Custom Act, 1962: Basic concept and Objectives 

89.2 Territorial Water, Customs water, Goods, Baggage 

89.3 Levy of and Exemptions from Customs Duty 

89.4 Determination of assessable value;  

89.5 Warehousing 

        Summary 

        Glossary 

        Self-assessment Questions 

        References 

 

 

Semester-IV 

Subject: Corporate Indirect Taxes 

Paper Code: DCOM 403 

SLM- 90 

 

Objective 

90.1 Procedures of Importation,  

90.2 Procedures of Exportation  

90.3 Demand of Customs Duty  



90.4 Recovery and Refunds in Customs 

90.5 Duty Drawback 

        Summary 

        Glossary 

        Self-assessment Questions 

        References 

 

Semester-IV 

Subject:  Financial Statement Analysis 

Paper Code: DCOM 404A 

SLM- 91 

Structure 

91.0: Learning Objectives 

91.1 Introduction 

91.2 Concept of Financial Statements 

91.3 Nature of Financial Statements 

91.4 Objectives of Financial statements 

91.5 Limitations of Financial Statements 

91.6 Overview of Financial statements Analysis 

91.7 Tools of Financial statement Analysis 

91.8 Summary 

91.9 Key Words 

91.10 Self assessment Questions  

91.11 References 

 

 



Semester-IV 

Subject:  Financial Statement Analysis 

Paper Code: DCOM 404A 

SLM- 92 

Structure 

92.0: Learning Objectives 

92.1: Introduction 

92.2: Meaning of Financial Ratio Analysis 

92.3: Objectives of Ratio Analysis 

92.4: Importance of Ratio Analysis 

92.5: Advantages of Ratio Analysis 

92.6: Limitation of Ratio Analysis 

92.7: Classifications of Ration Analysis  

92.8: Summary 

92.9: Glossary 

92.10: Self assessment Questions  

92.11: References 

 

Semester-IV 

Subject:  Financial Statement Analysis 

Paper Code: DCOM 404A 

SLM- 93 

 

Structure 

93.0: Learning Objectives 

93.1: Introduction 



93.2: Meaning of Cash Flow Analysis 

93.3: Purpose of Cash Flow Analysis 

93.4: Fund Flow Vs. Cash Flow 

93.5: Items of Cash Inflow and Cash Outflow 

93.6: Problems and Solution 

93.7: Meaning and Nature of Receivables or Debtors Management 

93.8: Objectives of Debtors Management 

93.9: Cost of maintaining debtors 

93.10: Collection Policies 

93.11: Evaluating of Credit Applicant 

93.12: Summary 

93.13: Glossary 

93.14: Self assessment Questions  

93.15: References 

Semester-IV 

Subject:  Financial Statement Analysis 

Paper Code: DCOM 404A 

SLM- 94 

 

Structure 

94.0: Learning Objectives 

94.1: Introduction 

94.2: Accounting and Financial Reporting Standard 

94.3: Scope of Accounting Standard 

94.4: Standard Setting Procedure 



94.5: Accounting Standard at a Glance 

94.6: Summary 

94.7: Glossary 

94.8: Self assessment Questions  

94.9: References 

Semester-IV 

Subject:  Financial Statement Analysis 

Paper Code: DCOM 404A 

SLM- 95 

Structure 

95.0: Learning Objectives 

95.1: Introduction 

95.2: Corporate Segment reporting 

95.3: Corporate social and Environment Reporting 

95.4: Emerging tools for Performance Measurement 

95.5: Economic Value Added 

95.6: Market Value Added  

95.7: Balance Score Card 

95.8: Summary 

95.8: Glossary 

95.9: Self assessment Questions  

95.10: References 

 

 



Semester-IV 

Subject: Advanced Cost Accounting 

Paper Code: DCOM 405A 

SLM- 96 

 

Structure 

96.0 Objectives 

96.1 Introduction - Cost Control Account 

96.2. Principal Accounts 

96.3. Reconciliation of Cost and Financial Accounts 

96.4 Need for Reconciliation   

96.5 Reconciliation procedure 

6936 Reasons for variation in profit 

      Summary 

      Glossary 

      Self-assessment Questions 

      References 

 

 

Semester-IV 

Subject: Advanced Cost Accounting 

Paper Code: DCOM 405A 

SLM- 97 

Structure 

97.0 Objectives 



97.1. Introduction - Process Costing 

97.2 Problem of Process Costing  

97.3. Inter-Process Profit 

97.4 Problem of Inter-Process Profit 

97.5 Equivalent Production 

97.7. Joint Product and By-Product 

97.6 Problem of Joint Product and By-Product 

97.8 Accounting for By-Products 

97.9 Problem of By-Product 

97.10 Depth of Processing 

97.11 Problem of Depth of Processing 

        Summary 

        Glossary 

        Self-assessment Questions 

        References 

 

 

Semester-IV 

Subject: Advanced Cost Accounting 

Paper Code: DCOM 405A 

SLM- 98 

Structure  

Objective 

98.1Concept of Marginal Costing 

98.2 Concept of Profit Volume Ratio (P/V Ratio)  

98.3 Break-Even Chart 

98.4 Margin of Safety 

98.5 Angle of Incidence 



98.6 Managerial Decision using Marginal Costing 

98.7 Activity Based Costing-Definition, Concept and Approaches 

98.8 Developing the system of ABC& Advantages of  ABC 

98.9 Target Costing- Concept 

98.10 Basis of Product Pricing 

98.11 Steps in developing the target cost and target price. 

          Glossary 

          Summary 

          Questions to check your progress 

          References  

 

Semester-IV 

Subject: Advanced Cost Accounting 

Paper Code: DCOM 405A 

SLM- 99 

Structure 

Objective 

99.0 Objectives 

99.1 Introduction 

99.2 Meaning of Budget & Budgetary Control 

99.3 Objectives of Budgetary Control 

99.4 Types of Budget 

99.5 Preparation of Functional Budgets 

99.6 Master Budget 

99.7 Flexible Budgeting 

99.8 Zero base Budgeting  

99.9 Performance Budgeting 

        Summary  

       Glossary 

       Questions to check your progress 

       References   

 



 

 

Semester-IV 

Subject: Advanced Cost Accounting 

Paper Code: DCOM 405A 

SLM- 100 

Structure 

Objectives 

100.1 Relevance of the Unit 

100.2 Introduction to Standard Costing 

100.3 Standard Costing and Budgetary Control 

100.4 Variance Analysis 

100.5 Invention of Variance 

100.6 Accounting for Cost Variance 

Summary 

Glossary 

Self-assessment Questions 

References 



 
 
 
 
 
 
 
 
 
 
 

SEMESTER I 
 
 
 
 
 
 
 
 
 
 

  



PAPER: BOT 101  
 

Microbiology (SLM 1 -4) 
SLM 1 

Relevance of the unit 
Objectives 
Introduction  

1 Six kingdom hypothesis (Woese et al, 1977) & Three – Domains concept (Woese et al, 
1990). 
1.1 Six Kingdom Hypothesis 
1.2 Three-Domains concept 
1.3 Scopes and areas of Microbiology. 

1.3.1 Scopes of Microbiology 
1.3.2 Areas of Microbiology 

2 Principle characteristics used in the classification and identification of microbes. 
2.1 Bergey’s manual of determinative bacteriology: Phenetic and phylogenetic 

classification 
2.1.1 Phenetic Classification 
2.1.2 Phylogenetic Classification 

3 Morphology of bacterial cell 
3.1 Ultrastructure & Chemical nature of capsule  

3.1.1 Cell wall: Types of cell wall, composition of cell wall, function of outer 
membrane  

3.1.2 Flagella: structure of flagella, types of flagella, function 
3.1.3 Pili 
3.1.4 Genome 
3.1.5 Cytoskelital elements of bacterial cell. 

3.2 Principle of Gram Staining: Reagents used in gram staining, procedure of gram 
staining, examples of gram positive and gram negative bacteria 

3.3 Reserve substances 
3.4 Endospore: structure of endospore, stages of sporulation 

 Summary: 
 Glossary: 

 Self Assessment questions 

 References 
SLM 2 

 Relevance of the unit 

 Objectives 
 Introduction 
4. Methods of sterilization 

4.1. Dry and moist heat 
4.2. Mode of Action/Principle of Moist Heat sterilization 



4.3. Advantages and disadvantages of steam sterilization method 
4.4. Principle of Dry heat sterilization using Hot Air Oven 
4.5. Advantages  and disadvantages of dry heat sterilization 
4.6. UV and X-ray 
4.7. Food Sterilization 

5 Growth curve 

5.1.1 Stages of bacterial growth curve 
5.1.2 Mathematical nature and expression of growth 
5.1.3 Exponential and arithmetic growth 
5.1.4 Generation time 
5.1.5 Growth curve parameters-yield 
5.1.6 Synchronous culture 
5.1.7 Batch culture and continuous growth. 

 Summary: 
 Glossary: 

 Self Assessment questions 

 References 

SLM 3 

 Relevance of the unit 

 Objectives 
 Introduction 
5 Nutrition of microbes 

5.1 Nutritional requirements 

 Principles behind formulation of media 
 Liquid and solid medium 
 Enrichment culture technique 

5.2 Anaerobic culture principles. 

5.3 Microbial Metabolism 

5.3.1 Respiration and Fermentation 

5.3.2 Fermentation Pathway (ED Pathway) 

5.3.3 Nitrification: chemical process of nitrification, Sulfur oxidation, Nitrogen 
Fixation. 

5.4 Organization and replication of genetic material in bacteria 

5.5 Plasmids :function and types of plasmid, application of plasmids 

5.5.1 Genetic recombination 

5.5.1.1 Conjugation 
5.5.1.2 Transformation 
5.5.1.3 Transduction. 

 



6 Viruses 

6.1 Structural organization and chemistry of viruses 

6.2 Classification of viruses 

6.3 Cultivation of viruses 

6.3.1 Virus purification; assay of viruses (hemagglutination and plaque assay) 

6.3.2 Lytic and Lysogenic cycle 

6.3.3 Virus related agents-Viroids and Prions 

6.3.4 Virus induced cancer:Human papilloma viruses (HPVs), Epstein-Barr virus 
(EBV), Hepatitis B virus (HBV) and hepatitis C virus (HCV), Human herpes 
virus 8 (HHV-8), Human T-lymphotrophic virus-1 (HTLV-1), Simian virus 40 
(SV40);oncogenesis; antiviral drugs; HIV and its importance. 

 Summary: 
 Glossary: 

 Self Assessment questions 

 References 

SLM 4 

 Relevance of the unit 

 Objectives 
 Introduction 
7 Applied microbiology 

7.1 Biological nitrogen fixation- 

7.1.1 Free living nitrogen fixing bacteria, symbiotic nitrogen fixing bacteria 
7.1.2 Nitrogenase enzyme 

7.2 Microbiological analysis of water; presumptive and confirmatory tests, water borne 
human diseases: sources of water borne infections, cholera,Legionellosis 
(Legionnaires’ Disease), typhoid fever  

7.3 Production of alcohol, wine, beer, penicillin, SUFU 

7.4 Immunology 

8 Cells and organs of the immune system 

8.1 Lymphocytes 
8.2 Antigens, antibodies 
8.3 Immunoglobulin classes, structure of immunoglobulin G 
8.4 Vaccine, Agglutination, Immunodiffusion, ELISA 

 Summary: 
 Glossary: 

 Self Assessment questions 

 References 



PAPER: BOT 102  

 

UNIT I: PHYCOLOGY (SLM 5 & 6) 

 

 Relevance of the unit 

 Objectives 
 Introduction 
1 Parameters used to classify algae: biochemical parameters, storage products, 

ultrastructural features, features of mitotic division, molecular parameters 
1.1 Concept of Streptophyta 

1.2 Range in thallus organization;  

1.3 ultra-structure of algal cell 

1.4 Algal origin of land plant: Endosymbiotic Theory of Origin of Chloroplast 

1.5 Physiology and biochemistry of algal cell 

1.6 Salient features of algal taxa:  

1.6.1 Salient features of Cyanobacteria, 

1.6.2 Salient features of Rhodophyta 

1.6.3 Salient features of Heterokontophyta 

1.6.4 Salient features of Cholophyta 

2 Economic Importance;  Introduction 

2.1 Phycocoloids - Agar-agar, Alginic acid, Carageeenan; 

2.2 Reclamation of soil by algae 

2.3 Algae as Single Cell Protein (SCP) 

2.4 Algae in pisciculture 

2.5 Source of hydrocarbon from algae 

2.6 Pheromone in algae 

2.7 Pathogenic algae 

 Summary: 
 Glossary: 

 Self Assessment questions 

 References 

 

 

 
 



UNIT II: BRYOLOGY (SLM 7 & 8) 

 

Relevance of the unit 
Objectives 
Introduction 
 

1 General Characteristics of Bryophytes: 

2 Outline of recent classification of bryophytes  

2.1 Outline of recent classification of  Marchantiophyta (Liverworts) 

2.2 Outline of recent classification of  Bryophyta (Mosses) 

2.3 Outline of recent classification of  Antherophyta (Hornworts) 

3 Characteristics, affinities and systematic position of Calobryales, Takakiales and 

Sphagnales 

3.1 Characteristics, affinities and systematic position of Calobryales 

3.2 Characteristics, affinities and systematic position of Takakiales 

3.3 Characteristics, affinities and systematic position of Sphagnales 

4 Cytogenetics of bryophytes 

5 Ecology of bryophytes 

5.1 Ecological Roles 

6 Economic importance of bryophytes 

6.1 Role of bryophytes in plant succession 

6.2 Pollution monitoring by bryophytes  

6.3 Bryophytes as site indicators  

6.4 Bryomonitoring 

6.5 Culturing of bryophytes 

7 Biotechnology of Bryophytes 

7.1 Biotechnology 

7.2 Genetic Engineering 

 Summary: 
 Glossary: 

 Self Assessment questions 

 References 

 

 



PAPER: BOT 103  
UNIT I: MYCOLOGY (SLM 9 & 10) 

 

 Relevance of the unit 

 Objectives 

 Introduction 
1. Unique features of fungi 

2. Classification of Fungi (Hibbett et al, 2007) 

2.1 Kingdom PROTOZOA 

2.2 Kingdom STRAMINOPILA 

2.3 Kingdom FUNGI 

2.4 Summary 

3 Homothallism and Heterothallism 

3.1 Physiological and molecular basis of mating systems 

3.1.1 Mating in Zygomycota 

3.1.2 Mating in Ascomycota 

3.1.3 Mating in Basidiomycota 

 Tetrapolar mating system 

 Bipolar mating system 

3.2 Summary 

4 Ascomycota 

5 Basidiomycota 

6 Modern systamatics of zygomycotina and Deuteromycotina 

7 Applied mycology 

7.1 Antibiotic production 

7.2 Organic acid production 

7.3 Food production 

7.4 Role of fungi in agriculture and forestry 

8 Mycotoxins 

8.1 Aflatoxins 

8.2 Phytoalexins 

 Summary: 
 Glossary: 

 Self Assessment questions 

 Reference 



UNIT II: PLANT PATHOLOGY (SLM 11 & 12) 

 

 Relevance of the unit 

 Objectives 

 Introduction 
1 Unique features of fungi 

2 Classification of plant disease 

2.1 Diagnosis, modern methods 

2.2 Knowledge on the agents of infectious and non-infectious diseases 

2.3 Role of environment in disease development 

3 Production, liberation and dispersal of inocula, inoculum potential 

4 Host pathogen interaction  

4.1 Mechanism of penetration 

4.2 Role of growth regulators 

5 Defense mechanism of host 

5.1 Introduction 

5.2 Pathogenesis and Host Response 

5.3 Defense Mechanisms: Pre-existing or Passive 

5.4 Defense mechanism: Induced or active 

6 Selected plant diseases 

6.1 Downy mildew 

6.2 Powdery mildew of cucurbits 

6.3 Loose smut of wheat 

6.4 Blast of rice 

6.5 Wilt of pigeon pea 

6.6 Anthracnose of Jute 

7 Control of plant diseases 

7.1 Introduction 

7.2 Control measures 

7.3 Epidemiology 

7.4 Disease forecasting 

 Summary: 
 Glossary: 

 Self Assessment questions 

 Reference 



PAPER: BOT 104 
UNIT I: PTERIDOPHYTES (SLM 13 & 14) 
 

 Relevance of the unit 

 Objectives 

 Introduction 
1.1 Origin of vascular plants may be monophyletic or polyphyletic 
1.2 Instances of early vascular plants 

2 Rhyniopsida 
2.1 Characteristic features 
2.2 Important representatives  
2.3 Gametophytic structures. 

3 Zosterophyllopsida 
3.1 Characteristic features 
3.2 Representative taxa 
3.3 Potentiality of the group as a progenitor of lycopsida. 

4 Trimerophytopsida 
4.1 Characteristic features 
4.2 Representative taxa 

5 Filicopsida 
5.1 Characters of filicopsida: 
5.2 Phyletic slide: 
5.3 Evolution of soral structure in filicalian fern: 

5.3.1 Evolution of sori from a tassel 
5.3.2 Position of sorus 
5.3.3 Mode of sorus maturation 

6 Apogamy and Apospory 
6.1 Apogamy 

6.1.1 Factors inducing Apogamy 
6.1.2 Significance 

6.2 Apospory 
6.2.1 Natural apospory & Induced Apospory 
6.2.2 Factors influencing apospory 
6.2.3 Significance 

7 Progymnosperms 
7.1 Concept  
7.2 Characterization 
7.3 Classification 
7.4 Comparison between the different members of the order Aneurophytales: 
7.5 The origin and evolution of progymnosperms 

 Summary: 
 Glossary: 
 Self Assessment questions 

 Reference 



UNIT II: GYMNOSPERMS (SLM 15 & 16) 

 Relevance of the unit 

 Objectives 

 Introduction 
1 General characters of Gymnosperms 
2 Classification 
3 Origin and evolution of seed habit 

3.1 Preovular concept 
3.2 Concept of Pre-pollen 

4 General features, geologic range and phylogeny. 
4.1 Pteridospermales 
4.2 Glossopteridales 

4.2.1 Habit and habitat 
4.2.2 Phylogenetic relationship 

4.3 Pentoxylales 
4.3.1 General features 
4.3.2 Affinity of the group 

4.4 Caytoniales 
4.5 Cycadales 

4.5.1 General features 
4.5.2 Fossil cycads 
4.5.3 Extant cycads with their distribution 
4.5.4 Variation in cycad megasporophylls and their course of evolution 

4.6 Coniferales: 
4.6.1 General Characters of Coniferales: 
4.6.2 Distribution pattern of Coniferales:  
4.6.3 Origin of seed-cone complex among Coniferales: 

4.7 Gnetales: 
4.7.1 General Characteristic Features of Gnetales: 
4.7.2 Relationship of Gnetales with angiosperms: 
4.7.3 Relation of the Three Genera: 
4.7.4 Relationship of Gnetales with Other Gymnosperms: 
4.7.5 Phylogenetic Status; Gametophyte and molecular systematics: 

5 Economic Importance of Gymnosperms: 
5.1 Source of Resins:  
5.2 Source of Essential oil:  
5.3 Source of Tannins:  
5.4 Source of Food Supplements:  
5.5 Source of Pharmaceuticals: 

 Summary: 
 Glossary: 
 Self Assessment questions 

 Reference 



 
 
 
 
 
 
 
 
 
 

SEMESTER II 
 
 
 
 
 
 
 
 
 
 

  



PAPER: BOT 201 

UNIT I: ANGIOSPERM TAXONOMY (SLM 17 - 18) 

 

 Relevance of the unit 

 Objectives 

 Introduction 
 

1. Introduction:  
1.1 Definition of terms:  

1.1.1 Systematics,  
1.1.2 Taxonomy,  
1.1.3 Classification,  
1.1.4 Nomenclature,  
1.1.5 Identification 

 
2. Classification Concept:  

2.1 History of classification 
2.2 Takhtajan’s System of Classifications 
2.3 , Cronquist and Thorne system of classification 

3. APG system of plant classification, c 
4. Concepts of palaeoherbs 
5. Systematics: Taxonomy and phylogeny of the important groups like Eudicots, 

Commelinids and Asterids 
5.1 Taxonomy and Phylogeny of Eudicots 
5.2 Taxonomy and Phylogeny of Commelinids 
5.3 Taxonomy and Phylogeny of Asterids 

 
6. Herbarium 

6.1 Traditional and digital herbarium 
6.2 Methods of herbarium preparation 
6.3 Local, regional, national and international herbaria 
6.4 Utilities of herbarium 
6.5 Major herbaria of the world and of India with their acronyms 

 
7. Botanical gardens:  

7.1 Major Botanical gardens of the world and of India, 
7.2 Role of Botanic gardens in conservation of endangered plants 

 

 Summary: 
 Glossary: 

 Self Assessment questions 

 Reference 



UNIT II: BIOSYSTEMATICS (SLM 19 - 20) 
 

 Relevance of the unit 

 Objectives 

 Introduction 

1. ICN 

1.2 Principles of ICBN, ICN, 

1.3 Rejection of names,  

1.4 Effective and valid publications,  

1.5 Typification,  

1.6 Types of Key,  

1.7 Author’s citation 

2. Taxonomy synthetic subjects:  

2.2 Taxonomic  supportive evidences: palynology and phytochemistry 

2.2.1 Palynology in relation to taxonomy 

2.2.2 Phytochemistry in relation to taxonomy 

3. Numerical taxonomy 

3.2 Aspects of Numerical taxonomy 

3.3 Principles of Numerical taxonomy 

3.4 Phenetics 

3.5 Cladistics 

3.6 Determination of Phenogram 

4. Biosystematics 

4.2 Chemotaxonomy 

4.3 Serotaxonomy 

4.4 Taxonomic tools 

5. Molecular Taxonomy 

5.2 DNA Bar-Coding 

6. Role of Anatomy, Palynology and Embryology to assess systematic of plants 

7. Origin of angiosperms 

 Summary: 

 Glossary: 

 Self Assessment questions 

 Reference 



PAPER: BOT 202 

UNIT I: PALAEOBOTANY (SLM 21 - 22) 
 

 Relevance of the unit 

 Objectives 

 Introduction 

1. General idea of fossil & their study       

1.1. Fossils: Definition, types, nomenclature,  

1.2. Modes of preservation (Schopf 1975),  

1.3. Fossilization process-factors,  

1.4. Techniques of fossil study; Ground thin section; peel technique; peat analysis 

2. Earliest life form and Precambrian biota 

2.1. Early life forms recovered from Precambrian strata and Archaean life;  

2.2. Proterozoic life-Prokaryotes;  

2.3. Neoproterozoic life-Eukaryotes 

3. Indian Gondwana system 

3.1. Indian Gondwana sequence,  

3.2. Classification and megafloristics assemblages in Gondwana sequence 

4. Continental drift hypothesis and plate tectonics 

4.1. Concept of Continental drift hypothesis 

4.2. Evidences in support of Continental drift hypothesis 

4.3. Validation of continental drift hypothesis 

4.4. Concept of Plate Tectonics  

5. Dating of geological age 

5.1. Dating: Relative and absolute dating 

5.2. Geological time scale 

5.3. basic principles of radiometric dating 

5.3.1. Radiocarbon 

5.3.2. Uranium-Thorium 

5.3.3. Potassium-Argon dating 

 Summary: 

 Glossary: 

 Self Assessment questions 

 Reference 



UNIT II: PALYNOLOGY & PLANT REPRODUCTIVE BIOLOGY (SLM 23 - 24) 
 

Relevance of the unit 
Objectives 
Introduction 
1. Microspore tetrads and polarity of spores and pollen grains 

1.1. Microspore tetrads 
1.2. Polarity 

2. Spore-pollen morphology 
2.1. Symmetry, Shape; Size 
2.2. Aperture pattern; Position of aperture 
2.3. NPC system of Pollen / spore classification 
2.4. Exine stratification 
2.5. LO analysis 

3. Sporopollenin 
3.1. Physical and chemical nature of sporopollenin 
3.2. Function 

4. Aeropalynology: Basic concept 
4.1. Introduction 
4.2. Trapping 
4.3. Characters and identification of the trapped pollen grains 
4.4. Pollen calendar 
4.5. Importance 

5. Melissopaynology: 
5.1. Definition: 
5.2. Indian species of honeybees: 
5.3. Bee-bread:  
5.4. Pollen collecting mechanism of honeybees: 
5.5. Objectives of Melissopalynology: 
5.6. Important bee plants of West Bengal: 

6. Palaeopalynology:  
6.1. Introductory idea: 
6.2. Significance of Palaeopalynology: 

7. Pollination biology 
7.1. Introduction Pollination biology: 
7.2. Pollen: dispersal units 
7.3. Pollination Types: 
7.4. Contrivances for self and cross–pollination: 
7.5. Contrivances for Cross-Pollination: 
7.6. Pollen Vectors: 
7.7. Pollination modes and floral organization: 
7.8. Evolutionary trends in pollination modes: 

8. Breeding systems 
8.1. Self-incompatibility and compatibility control 
8.2. Pollen-pistil interactions 

 Summary: 
 Glossary: 
 Self Assessment questions 

 Reference 



PAPER: BOT 203 
 

UNIT 1: PLANT ANATOMY (SLM 25 - 26) 
 

Relevance of the unit 
Objectives 
Introduction 
 

1. Totipotency 
1.1. Introduction, types of Totipotency, Regulation of Totipotency, Differentiation 
1.2. Significance of totipotency 

2. Cell Wall 
2.1. Introduction, Chemistry of Cell wall, Structure of the cell wall, Ultrastructure of the 

Cell wall 
2.2. Biosynthesis of the Cell wall, Growth of the cell wall 
2.3. Thickening pattern of cell wall and Phylogeny 

3. Secretory Tissues in Plant 
3.1. Introduction 
3.2. External secretory structures 
3.3. Internalsecretory structure 

4. Laticifers 
4.1. Introduction 
4.2. Types, Cytology and Cell wall of the laticifers, Distribution of laticiers, Development 

of laticifer structure 
4.3. Economic importance of latex 

5. Xylem 
5.1. Ultrastructure, lignification pattern 
5.2. Ontogeny, and phylogeny 

6. Phloem 
6.1. Structure, Ultrastructure 
6.2. p-Protein, Transcellular strands 
6.3. Phylogeny 

7. Nodal anatomy  
7.1. Nodal Types and structural diversity 
7.2. Evolutionary trends in nodal structure. 

8. Stomata:  
8.1. Types (Metchalfe and Chalk) and Ontogeny. 

9. Wood 
9.1. Physical and mechanical properties 
9.2. Chemical Composition 

10. Plant fibres 
10.1. Types of plant fibers and their properties 
10.2. Distribution, Structure and Commercial importance of Coir, Jute, and Cotton 
 
Summary: 
Glossary: 
Self Assessment questions 
Reference 

 



UNIT II: PHARMACOGNOSY (SLM 27 - 28) 

 
Relevance of the unit 
Objectives 
Introduction 
 
 

1. Pharmacognosy 
1.1. Introduction  
1.2. Scope of pharmacognosy 

2. Organoleptic, micromorphological and chemical characteristics of crude plant drugs-  
2.1. Cinchona,  
2.2. Digitalis,  
2.3. Strychnos,  
2.4. Rauvolfia 
2.5. Adhatoda. 

3. Secondary Metabolites 
3.1. Secondary metabolites of plants and their significance 

4. Alkaloids: Introduction, properties, test for alkaloids, classification 
4.1. Alkaloids obtained from Stramonium, Belladonna, Ergot, Rauvolfia, Catharanthus, 

Cinchona, Tea, Holarrhena and their uses. 
5. Glycosides 

5.1. Introduction, Physical properties, Classification,  
5.2. Glycosides obtained from Senna and their uses, 
5.3. Sources and types of cardioactive glycosides and their uses. 

6. Crude Drugs 
6.1. Concept 
6.2. Difference between Crude drug and Medicine 
6.3. Importance of Herbal drugs 

7. Drug Adulteration 
7.1. Introduction 
7.2. Conditions of Drug Adulteration 
7.3. Types of Drug Adulteration 
 
Summary: 
Glossary: 
Self Assessment questions 
Reference 

 

 

 

 

 



PAPER: C-BOT 204 (CBCS) 

PLANTS AND SOCIETY (Part - I) 

UNIT I: GENERAL CONCEPT ON PLANT KINGDOM (SLM C1 – C2) 

 
Relevance of the unit 
Objectives 
Introduction 

 

1. Concept of living world and its Classification  
1.1 Haeckel’s Three-kingdom Concept 
1.2 Whittaker’s Five Kingdom Concept 
1.3 Three-domain Concept of Carl Woese 
 

2. Definitions and Concepts of Diversity  
3.1 Microbes 
3.2 Fungi 
3.3 Algae 
3.4 Bryophytes;  
3.5 Seedless Vascular Plants  
3.6 Seed Plants 
 

3. BACTERIA 
3.1 General characteristics and classification (on the basis of morphology). 
3.2 Classification of Bacteria According to Bergey's Manual 

3.2.1 Classification of Bacteria 
3.2.2 The Proteobacteria 
3.2.3 Bergey’s Classification of Determinative Bacteriology 
3.2.4 The Salient Features of Various Bacteria According to Bergey’s Manual of 

Determinative 
3.3 Fine structure of bacterial cell. 
3.4 Gram positive and Gram negative bacteria. 
3.5 Mode of nutrition and reproduction vegetative. 
3.6 Asexual and recombination (Conjugation, transformation and transduction). 
3.7 Economic importance.  
3.8 Microbial Biotechnology Fermentation technology; Biofertilizers. 
 

4. VIRUSES:  
4.1 General characteristics, types of viruses 
4.2 Nomenclature and Classification of viruses 
4.3 Structure of Bacteriophages. 
4.4 Multiplication of viruses (General account). 
4.5 Lytic and Lysogenic cycle. 
4.6 General account of Viroids, Virusoids, Prions, and Cyanophages.  
4.7 Economic importance 
4.8 Mycorrhiza-Types and Significance. 
 
 



6. FUNGI 
6.1 Modern System of Classification of Fungi  
6.2 Classification of Fungi 
6.3 Characteristics of Fungi 

6.3.1 Habitat 
6.3.2 Nutrition 

6.4 Structure of Fungi 
6.5 Reproduction in Fungi 
6.6 Economic importance of Fungi 
 

7. ALGAE 
7.1 General characters 
7.2 Classification of Algae 
7.3 Thallus Organisation in Algae  
7.4 Cellular organelles; Chloroplast and ER  
7.5 Pigmentation and storage products 

7.5.1 Gaidukov phenomenon  
7.6 Reproduction and Life Cycle Patterns in Algae  

7.6.1 Reproduction in Algae;  
7.6.2 Life Cycle Patterns in Algae  

7.7 Classification, Systematic position, occurrence, structure and life cycle 
7.7.1 Cyanophyceae Nostoc, Gloeocaspsa 
7.7.2 Chlorophyceae Volvox,, Oedogonium, Chara,  
7.7.3 Xanthophyceae Vaucheria, 
7.7.4 Phaeophyceae, Ectocarpus, 
7.7.5 Rhodophyceae, Polysiphonia 

7.8 Economic importance 
 

8. LICHENS 
8.1 General account. 
8.2 Types. 
8.3 Structure. 
8.4 Nutrition. 
8.5 Reproduction. 
8.6 Economic importance 
 

9. BRYOPHYTES 
9.1 Introduction  
9.2 Characteristics  
9.3 Classification of Bryophytes 
9.4 General features. 
9.5 Classification.  
9.6  Life cycle patterns. 
9.7 Marchantia 
9.8 Anthoceros  
9.9 Funaria 
9.10 Evolutionary significance. 
9.11 Economic importance of bryophytes. 



10. PALAEOBOTANY. 
10.1 Concept of palaeobotany 
10.2 Process of fossilization  
10.3 Fossil types:  

10.3.1 Rhynia,  
10.3.2 Psilophyton,  
10.3.3 Lyginopteris,  
10.3.4 Williamsonia,  
10.3.5 Pentoxylon. 

 

11. PTERIDOPHYTES 
11.1 General features  
11.2 Classification of Pteridophytes. 
11.3 Stelar System in Pteridophytes.  
11.4 Heterospory and evolutionary significance.  
11.5 General Characteristics and Life Cycle Patterns:  

11.5.1 Psilopsida 
11.5.1.1 Class Psilophytopsida;  
11.5.1.2 Class Psilotopsida 

11.5.2 Lycophyta 
11.5.2.1 Class Eligulospsida;  
11.5.2.2 Class Ligulopsida 

11.5.3 Sphenophyta 
11.5.3.1 Class Sphenophyllopsida;   
11.5.3.2 Class Calamopsida 

11.5.4 Filicophyta Or Pteropside 
11.5.4.1 Class Primofilicopsida;  
11.5.4.2 Class Eusporangioposida  
11.5.4.3 Class Leptosporangiopsida (Leptosporangiate Ferns) 

11.5.5 Study of Fossils in Pteridophytes (Sphenophyllum, Lepidodendron) 
11.6 Economic importance of Pteridophytes 
 

12. GYMNOSPERMS  
12.1 General Characteristics of Gymnosperms 
12.2 Classification of Gymnosperms 
12.3 Economic Importance of Gymnosperms 
12.4 General Characteristics of Cycadales 
12.5 General Characteristics of Ginkgoales 
12.6 General Characteristics of Coniferales 
12.7 General Characteristics of Gnetales 
12.8 Fossil Gymnosperms 
12.9 Phylogeny and affinity, distribution of Gymnosperms in India 
 

13. ANGIOSPERMS:  
13.1 Origin and phylogeny of Angiosperms. 
13.2 Concept of Plant Systematics and taxonomic hierarchy. 
13.3 Binomial nomenclature. 
13.4 Systems of classification.  
13.5 Alternative view of Primitive Angiosperms Flower. 



13.6 Fossil Record 
13.7 Interrelationships of Angiosperms and Animals. 
13.8 Pollination. 
13.9 Seed Dispersal, Co-evolution, Classification of the Angiosperms.  
 

14. PLANT CELL AND ORGANELLES  
14.1 Chemistry, structure and function of Plant cell wall.  
14.2 Overview of membrane function. 

14.2.1 Chemical composition of membranes. 
14.2.2 Membrane transport – Passive, active and facilitated transport. 
14.2.3 Endocytosis and Exocytosis. 

14.3 Nucleus: Structure-nuclear envelope, nuclear pore complex, nuclear lamina, 
molecular organization of chromatin; nucleolus. 

14.4 Cytoskeleton: Role and structure of microtubules, microfilaments and intermediary 
filament.  

14.5 Chloroplast, mitochondria and peroxisomes: Structural organization; Function; 
14.6 Endomembrane system: Endoplasmic Reticulum – Structure, Smooth ER and 

lipid synthesis, Golgi Apparatus – organization; Lysosomes. 
 

15. PLANT TISSUE:  
15.1 Plant Tissue Definition. 
15.2 Types of Tissue in Plants. 
15.3 Other way to classify Plant Tissue. 
15.4 Functions of plant tissues 
 

16. PLANT ORGANS:  
16.1 Plant Organ Definition. 
16.2 Types of Organs in Plant. 

16.2.1 Root,  
16.2.2 Stem  
16.2.3 Leaves,  
16.2.4 Fruit,  
16.2.5 Flower. 

16.3 Function of Plant Organs. 
16.3.1 Root,  
16.3.2 Stem  
16.3.3 Leaves,  
16.3.4 Fruit,  
16.3.5 Flower. 

 
Summary: 
Glossary: 
Self Assessment questions 
Reference 
 
 
 
 



PAPER: C-BOT 204 (CBCS) 

PLANTS AND SOCIETY (Part - I) 

 

UNIT II: SOCIO-ECONOMIC ASPECTS OF PLANTS (SLM C3 – C4) 

 
 
Relevance of the unit 
Objectives 
Introduction 

 

1. Concept of economic botany 
1.1. Plant of traditional use; Historical account 
1.2. Plant used in different purpose ; an overview 
 

2. Cereals yielding plants  
2.1.1. Origin, Morphology, Processing & Uses  

2.1.1.1. Wheat 
2.1.1.2. Rice  
2.1.1.3. Maize 
2.1.1.4. Millets. 

 

3. Fiber yielding plants 
3.1.1. Classification of fibers 
3.1.2. Origin of fibers. 
3.1.3. Morphology, Extraction and Uses of Cotton, Coir and Jute 

 

4. Sugar yielding plants 
 

5. Medicinal plants 
5.1. Concept of traditional medicine 
5.2. Some medicinal plants and their uses 
 

6. Dye yielding plants 
6.1.1. Bixa orellena,  
6.1.2. Butea monosperma,  
6.1.3. Crocus sativus,  
6.1.4. Indigofera tinctoria,  
6.1.5. Lawsonia inermis. 

 

7. Narcotics plants  
7.1.1. Canabis sativus,  
7.1.2. Papaver somniferum 

 

8. Oil yielding plants 
8.1.1. Edible oil yielding Plants and their uses 

8.1.1.1. Mustard  
8.1.1.2. Sunflower  
8.1.1.3. Saffola,  
8.1.1.4. Rice bran 



8.1.2. Essential Oils:  
8.1.2.1. General account  
8.1.2.2. Extraction methods,  
8.1.2.3. Comparison with fatty oils & their uses of Citronella and Eucalyptus 

 
9. Pulses  

9.1.1. Origin, Morphology and uses; Lentil, Mung, Gram, Pea. 
 

10. Species and condiments yielding Plants 
10.1.1. Origin, Morphology and uses; Coriander, Foeniculum, Nigella, Carum, Black 

pepper, Chilli, Turmeric, Ginger, 
 

11. Beverages yielding Plants 
11.1.1. Morphology, Processing & Uses of Tea, Coffee. 

 

12. Commercial uses of fossil plant  
12.1. Coal,  
12.2. Petroleum,  
12.3. Amber,  
12.4. Diatomites) 
 

13. Plants of special uses  
13.1. Cork,  
13.2. Mat grass, Saccharum officinarum,  
13.3. Babui grass (Eulolpsis binata),  
13.4. Vetiver grass (Vetiveria zizanioides). 
 
 
Summary: 
Glossary: 
Self Assessment questions 
Reference 
 

 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 

SEMESTER III 
 
 
 
 
 
 
 
 
 

  



PAPER: BOT 301 

CELL BIOLOGY, GENETICS & BIOTECHNOLOGY 

UNIT I: CELL BIOLOGY & GENETICS (SLM 29 - 30) 
 

Relevance of the unit 
Objectives 
Introduction 
 

1. Gene Interaction and Modified Mendelian Ratios 
1.1. Multiple Factors and Polygenic Inheritance 
1.2. Linkage, Crossing Over and Chromosome Mapping 

2. Ultrastructure  of Cellular components 
2.1. Nucleus and Nucleoulous 
2.2. Endoplasmic Reticulum 
2.3. Golgi Apparatus 

3. Cell Cycle  
3.1. Biochemical and Molecular Events Associated with Cell Cycle 
3.2. Molecular Mechanism of Cell Cycle Regulation. 

4. Molecular Organization of Chromosome –  
4.1. DNA packaging in chromatin and chromosome 
4.2. Regulation of chromatin structure by histone n- terminal tails 
4.3. Ultrastructure of Special Chromosomes, Centromere and Telomere  

5. Chromosome Banding –  
5.1. Principles 
5.2. G Banding, Fluorescent Banding, R Banding, C Banding 

6. Genetic Code –  
6.1. Properties of Genetic Code 
6.2. Genetic Code – Deciphering of Genetic Code 
6.3. Transposable Elements – Definition, Transposon and Retroposon 
6.4. Characteristic Features of IS Elements, Ac/Ds Elements and Copia Element 

7. DNA replication  
7.1. Characteristics of DNA replications 
7.2. Origin and regulations, Enzymes, Factors and their roles 

8. Sex determination: basic types,  
8.1. Lyon hypothesis and dosage compensation - types, Barr body,  
8.2. Sex linked inheritance, Sex influenced, sex linked and sex limited characters. 

9. Extranuclear inheritance:  
9.1. Definition 
9.2. Types Skin pigmentation of larvae of Ephestia kuehniella, Shell coiling of Limnaea 

peregra, Variegated leaves of Mirablis and maize, Kappa particle of Paramoecium, 
CO2 sensitivity and sex ratio of Drosophila. 

10. Population Genetics  
10.1. Hardy-Weinberg Hypothesis,  
10.2. Mathematical expression. 
10.3. Factors affecting allelic frequency in population. 

 

Summary: 
Glossary: 
Self Assessment questions 
Reference 



UNIT II: BIOTECHNOLOGY (SLM 31 - 32) 

 
Relevance of the unit 
Objectives 
Introduction 

1. Recombinant DNA Technology 

1.1. Vectors; Plasmid, Cosmid, Phagemid, Bacterial Artificial Chromosome (BAC), 

Yeast Artificial Chromosome (YAC) 

1.2. Restriction Enzymes 

1.3. Agrobacterium mediated Gene-transfer 

1.3.1. Organization of Ti plasmid 

1.3.2. Crown Gall Disease and Ti Plasmid 

1.3.3. T-DNA transfer and integration 

2. Cloning Strategies and screening of Recombinant clone Introduction 

2.1. Essential Steps in the Molecular Cloning Process 

2.2. Choice of starting material  

2.3. Choice of host 

2.4. Synthesis of cDNA 

2.5. Cloning cDNA in plasmid vectors 

2.6. Genomic libraries 

2.7. Preparation of DNA fragments for cloning 

2.8. Selection, screening and analysis of recombinants 

2.8.1. Blue white Colony Selection:  

2.9. Purification of Recombinant plasmid DNA 

2.9.1. Preparation of plasmid DNA 

3 Applications of rDNA technology in Agricuture & Medicine 

3.1 Food and Agriculture.  

3.2 Health and Diseases.  

3.3 Gene Therapy  

3.4 Production of Antibodies and Their Derivatives.  

3.5 Phytoremediation and Plant Resistance Development. 

4 Gene Library  

4.1 Gene library 

4.2 Construction of cDNA library 



4.3 Genomic library 

5 DNA sequencing 

5.1 DNA sequencing methods. 

5.2 Sanger’s Method or Chain Termination Method – 

5.3 Maxam and Gilbert Method or Chemical degradation method 

5.4 Hybridization Method  

5.5 Pal Nyren’s Method or Pyrosequencing method 

5.6 Automatic DNA Sequencer 

6 Polymerase Chain Reactions (PCR); 

6.1 Principles of Polymerase Chain Reactions (PCR) 

6.1.1 Components of Polymerase Chain Reactions (PCR): 

6.1.2 Programming PCRs 

6.1.3 PCR Stages 

6.2 Types of PCR 

6.3 Procedure of PCR  

6.3.1 Preparation of PCR mixture: 

6.3.2 The PCR reactions:  

6.3.3 Parameters that affect PCR 

6.4 Applications of Polymerase Chain Reactions (PCR):  

7 Blotting Techniques, RAPD, AFLP, DNA fingerprinting  

7.1 Blotting Techniques,  

7.1.1 Southern Blot 

7.1.2 Northern Blot 

7.1.3 Western Blot 

7.1.4 Eastern blotting 

7.2 Molecular marker:RAPD, AFLP, DNA fingerprinting 

7.3 Randomly Amplified Polymorphic DNA (RAPD)  

7.4 Amplified Fragment Length Polymorphism (AFLP): 

7.5 DNA fingerprinting 

8 Plant Tissue Culture; 

8.1 Basic Requisites  

8.1.1 Laboratory Organisation 

8.1.2 General Laboratory Practice 



8.1.3 Equipment, Instruments, Glassware and Plasticware 

8.1.4 The Culture Medium: 

8.1.4.1 Components of Media  

8.2 Aseptic Technique 

8.3 Callus Culture; Principles Procedure and Utility 

8.3.1 Principles  

8.3.2 Morphological Features of Callus  

8.3.3 Protocol for callus culture: 

8.3.4 Applications of Callus Culture  

8.4 Organogenesis; Principles Procedure and Utility  

8.4.1 Definition of Organogenesis: 

8.4.2 General Account of Organogenesis 

8.4.3 Protocol for Organogenesis in Tobacco Callus 

8.4.4 Role of Growth Regulators in Organogenesis 

8.4.5 Factor Affecting the Organogenesis 

8.5 Protoplast Culture 

8.5.1 Introduction 

8.5.2 Protoplast isolation 

8.5.3 Factors affecting yield and viability of protoplasts 

8.5.4 Protoplast purification 

8.5.5 Protoplast culture: 

8.5.6 Applications of Protoplast culture  

Summary:  

Glossary 

Self assessment Questions 

References 

 

 

 

 

 

 



PAPER: BOT 302 

UNIT I: PLANT PHYSIOLOGY (SLM 33 - 34) 
 

Relevance of the unit 

Objectives 

Introduction 

 

Chapter 1. Plant Water Relations: Introduction 

1.1  Role of Water in Plant: 

1.2  Physical process involved in water transport: 

1.2.1  Diffusion 

1.2.2  Facilitated Diffusion 

1.2.3  Comparison of Diffusion and Facilitated diffusion 

1.2.4 Water potential and its role in water transport 

1.2.5 Physical processes that drives the overall water transport 

1.3 The Pathway of Water Transport 

1.3.1 Absorption of water 

1.3.2 Radial pathway of water transport 

1.3.3 Membrane transport of water 

1.3.3.1 Aquaporins and facilitated water transport 

1.3.4 Water transport through water conducting cells: 

1.4 Transpiration and Recent concept in Stomata physiology 

1.4.1 Mechanism of Stomatal Opening and Closing: 

1.4.1.1 Starch-sugar hypothesis: 

1.4.1.2 Concentration of CO2 hypothesis by Bonner and Galston: 

1.4.1.3 Active Potassium (K+) Theory: 

1.4.1.4 Role of blue ligh in stomatal physiology: 

1.4.2 Factors Affecting Stomatal Movement: 

 

Chapter 2. Solute Transport in Plant: Introduction 

2.1 Diffusion and other physical processes: 

2.2 Chemical Potential Measurement and Nernst equation and its utility 

2.3 Mechanism of solute transport 

2.3.1 The movement of ions into the soil solution by exchange adsorption 

2.3.2 Solute Transport across Membranes in Plant 

2.3.2.1 Ion-Channels: 

2.3.2.2. Carriers: 

2.3.2.3. Pumps: 

2.3.3 Secondary Active Transport—Symport and Antiport: 



Chapter 3: Photochemistry and Photosynthesis 

 3.1 Photosynthetic pigments 

 3.2 Absorption and transformation of radiant energy 

 3.3 Light harvesting complexes 

 3.4 ETS 

 3.5 Photoinhibition, O2 and H20 evolution 

 3.6 RUBISCO activity 

 3.7 Photorespiration 

 3.8 CAM and C4 pathway 

 

Chapter 4: Respiration 

 4.1 Overview of plant respiration 

 4.2 EMP pathway 

 4.3 TCA cycle 

 4.4 PPP Glyoxylate cycle 

 4.5 Mitochondrial ETS 

 4.6 Cyanide resistant pathway 

 4.7 Gluconeogenesis 

 4.8 ATP synthesis 

 

Chapter 5: Photoperidism 

 5.1 Photoperiodic classes 

 5.2 Photoperiodic induction- importance of light and dark period 

 5.3 Mechanism of induction and role of phytochrome 

 

Chapter 6: Plant growth regulators 

 6.1 Auxin 

 6.2 Gibberellin 

 6.3 Cytokinins 

 6.4 ABA 

 6.5 Ethylene 

 6.6 Introductions of other hormones 
 

Chapter 7: Seed Germination, Flowering and Fruit ripening 

 7.1 Metabolic changes during seed germination 
 

Chapter 8: Senescence aging and Abscission 

 8.1 Senescence and Aging; 

8.1.1 Types of Senescence: 

8.1.2 Senescence syndrome; Symptoms of Senescence: 



8.1.2.1 Structural  and Physiobiochemical changes-Cell morphotypes: 

8.1.2.2 Senescence Progression; The onset and pathways: 

8.1.3 Regulation of Senescence Process in Plants: 

8.1.4 Significance of Senescence 

8.2 Abscission  

8.2.1 The abscission Zone  

8.2.2 Cytological physiological and biochemical changes in abscission zone: 

8.2.3 The abscission pathway 

8.2.4 Molecular regulation of abscission 

8.3 Programmed cell death in life cycle of plant. 

8.3.1 PCD during reproductive period: 

8.3.2 PCD in vegetative plant tissues 

8.3.3 PCD during Xylogenesis 

8.3.4 PCD in senescence 

8.3.5 PCD in response to biotic stress & abiotic stress 

8.3.6 Mechanism of PCD Summary: 
 

Chapter 9: Stress Physiology  

 9.1 Stress, Types  

 9.2 Biotic and abiotic stresses, heat stress and salt stress, water stress. 

 9.3 Biochemical changes during Stress  

9.5 Molecular regulation of stress 

 9.5 Role of hormones and other factors  

Chapter 10: Seed Germination, Flowering and Fruit ripening 

 10.1 Seed types,  

  10.1.1 Metabolic changes during seed germination 

 10.2 Flowering  

  10.2.1 Flowering initiation,  

  10.2.2 Flowering mechanisms 

  10.2.3 Role of hormones in flowering  

  10.2.4 Genetic basis of flowering 

 10.3 Fruiting and fruit ripening 

  10.3.1 Types of fruit ripening 

  10.3.2 Physiological basis of Fruit ripening. 

  10.3.3 Hormonal role and genetic basis of fruit ripening  

Summary:  

Glossary 

Self assessment Questions 

References 



UNIT II: BIOCHEMISTRY (SLM 35 - 36) 
 

Relevance of the unit 
Objectives 
Introduction 
 

1. Enzymology 
1.1 General classification 
1.2 Isozymes 
1.3 Factors affecting enzyme activity 
1.4 Enzyme kinetics 

1.4.1 Michaelis-Menten Equation 
1.5 enzyme inhibition 

1.5.1 Competitive inhibition 
1.5.2 Uncompetitive inhibition 
1.5.3 Noncompetitive inhibition 
1.5.4 Allosteric inhibition 

2. Carbohydrates 
2.1 General classification 
2.2 Synthesis and breakdown of carbohydrates( Starch, Glycogen, Pectin, Glucose) 

3. Amino acids & Proteins 
3.1 General classification of amino acids & proteins 
3.2 Structure, synthesis and properties of amino acids 
3.3 Protein structure 

3.3.1 Primary structure 
3.3.2 Secondary structure 
3.3.3 Tertiary structure 
3.3.4 Quaternary structure 
3.3.5 Ramchandran Plot 

4. Nitrogen Metabolism 
4.1 Nitrogen Uptake 
4.2 NOD Factor 
4.3 Root Nodulation and nitrogen fixation 

5. Secondary Metabolites 
5.1 General classification of Major Pathways 
5.2 Phenolics 
5.3 Flavonoids 
5.4 Terpenoids 
5.5 Alkaloids 

6. Lipid Metabolism 
6.1 General Classification 
6.2 Beta oxidation 

Summary:  

Glossary 

Self assessment Questions 

References 

 



PAPER: BOT 303 

UNIT I: ECOLOGY (SLM 37 - 38) 

Relevance of the unit 

Objectives 

Introduction 

 

Chapter 1: Significance And Scope of Ecology: Concept in Ecology-Deep Ecology and 
Shallow Ecology 

1.1 What is Ecology ? 

1.2 Significance and Scope of Ecology 

1.3 Concept in Ecology – Deep Ecology and Shallow Ecology 

 1.3.1 What is Deep Ecology? 

 1.3.2 What is Shallow Ecology? 
 

Chapter 2: Habitat and Niche concept. Fundamental and Realised niche 

2.1 Habitat and niche – concept and differences  

 2.1.1 Habitat  

 2.1.2 Ecological niche 

  2.1.2.1 Fundamental and realised niche 

  2.1.2.2 Niche construction and niche differention 
 

Chapter 3: Ecosystem organization: structure and functions, ecological pyramids, food chains 
and food webs, ecological energetics, energy flow via grazing and detritus 
claims. 

3.1 Structure and function of ecosystems 

 3.1.1 Structure of ecosystem 

 3.1.2 Function of ecosystem 

3.2 Food chain and food web 

3.3 Ecological pyramids 

3.4 Ecological energetic 

3.5 Energy flow via grazing and detritus chain 
 

 

Chapter 4: Community ecology: concept of community and continuum; mechanisms of 
econological succession and climax concept, changes in ecosystems properties 
during succession. 

4.1 Community ecology: concept of community and continuum 

4.2 Mechanism of ecological succession and climax concept 



4.3 Climax concept  

Chapter 5: Population concepts: population growth, r and k selection, population interaction 

5.1 Population characteristics 

5.2 Population growth 

5.3 Carrying capacity 

5.4 r and k selection 

5.5 Population interaction   

 

Chapter 6: Basic concept of hydrosphere, lithosphere and atmosphere 

6.1 Environment: 

 6.1.1 Atmosphere 

 6.1.2 Troposphere 

 6.1.3 Stratosphere 

 6.1.4 Mesosphere 

 6.1.5 Thermosphere 

 6.1.6 Exosphere 

 6.1.7 Hydrosphere 

 6.1.8 Lithosphere 

Summary:  

Glossary 

Self assessment Questions 

References 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



UNIT II: ENVIRONMENTAL BIOLOGY (SLM 39 - 40) 

 

Relevance of the unit 

Objectives 

Introduction 

 

Chapter 1: Introduction to environment  

 1.0 Introduction, definition  

 1.1 Importance of environment. 

 1.2 Components of environment; structure of earth - different spheres of earth 

  1.2.1 Atmosphere,  

  1.2.2 Hydrosphere,  

  1.2.3 Lithosphere,  

  1.2.4 Biosphere 

 

Chapter 2: Biodiversity 

 2.1 Concept of biodiversity 

 2.2 Types of biodiversity  

  2.2.1 Alpha diversity,  

  2.2.2 Beta diversity  

  2.2.3 Gamma diversity 

 2.3 Use and importance of biodiversity 

 2.4 Causes for loss of biodiversity 

 2.5 Measurement of biodiversity 

 2.6 Mega diversity countries. 

 

Chapter 3: Conservation of biodiversity. 

 3.1 Concept, aims for conservation 

 3.2 Types of species to be conserved 

 3.3 in-situ, ex-situ and in vivo conservation 

 3.4 cbd and ramsar sites-concept 

 

Chapter 4: Impact of human activities 

 4.1 Green house effect and global warming 

 4.2 Ozone depletion 

 4.3 Acid rain 



 4.4 Photochemical smog 

 4.5 Bio-indicators 

 4.6 Bioremediation 

 4.7 Biomagnifications 

 

Chapter 5: Environmental pollution  

5.1 Air pollution 

5.2 Water pollution 

5.3 Soil pollution : 

Chapter 6: Environmental movements in india : 

 6.1 Chipco movement 

 6.2 Narmada dam movement 

 6.3 Silent valley movement 

 6.4 Beij bachao andolan 

 6.5 Debates on eucalyptus 

 

Chapter 7: Carrying capacity, sustainable development and environmental impact assessment: 

 7.1 Carrying capacity 

 7.2 Sustainable development 

 7.3 Environmental impact assessment 

 

Chapter 8: Earth summits, central pollution control board, state pollution control board : 
general idea 

 8.1 Earth summits 

 8.2 Central and state pollution control boards 

 

Summary:  

Glossary 

Self assessment Questions 

References 

 

 

 

 

 



PAPER: C-BOT 304 (CBCS) 

PLANTS AND SOCIETY- II  

UNIT – I: PLANT AND ENVIRONMENT MARKS (SLM C5 – C6) 
Relevance of the unit 
Objectives 
Introduction 

1. Ecosystem – terrestrial, aquatic (fresh water and marine), hill,  
mangrove. 
1.1. Components of Ecosystem 

1.1.1. Terrestrial 
1.1.2. Aquatic Ecosystem 
1.1.3. Fresh water  
1.1.4. Marine  
1.1.5. Hill 
1.1.6. Mangrove 

 

2. Plant and ecological balance, Biomonitoring, 
2.1. Trophic organization.  
2.2. Food chains.  
2.3. Food webs. 
2.4. Ecological pyramids. 
2.5. Biomonitoring 

 

3. Phytoremediation-Types and application 
3.1. Definition of Phytoremediation. 
3.2. Types of Phytoremediation. 
3.3. Types of application,  
3.4. Field Demonstrations of Phytoremediation of Lead-Contaminated Soils,  
3.5. Phytoremediation by Constructed Wetlands. 

 

4. Biodiversity, conservation and sustainable development 
4.1. What is Biodiversity. 
4.2. Why should we conserve it. 
4.3. Elements of Biodiversity –  

4.3.1. Ecosystem Diversity,  
4.3.2. Genetic Diversity,  
4.3.3. Species Abundance & Diversity. 
4.3.4. Patterns of Species Diversity.  

4.4. Overexploitation threatening living species. 
4.5. International Trade. 
4.6. Animals threatened by International trade.  
4.7. Concept, approaches (economic, ecological and socio-cultural). 

 

5. Social ecology (Community movements and   environmental laws). 
5.1. Social Ecologies and Their Contribution to Resilience.       
5.2. Causal Pathways and Social Ecology 

 

Summary:  
Glossary 
Self assessment Questions 
References 



UNIT – II: BIOTECHNOLOGY AND HUMAN WELFARE (SLM C7 – C8) 
 

Relevance of the unit 
Objectives 
Introduction 

 
 
1. Microbial biotechnology: Cheese, Sausage, Pudding, Wine and oriental fermented 

food. 
1.1. Milk as a growth medium of bacteria. 
1.2. Normal micro flora of milk. 
1.3. Undesirable microorganisms in milk and normal micro flora of meat, poultry, eggs, 

fruits and vegetables.  
1.4. Microbial spoilage of food- Fresh food, fresh milk, canned food and stored grains.  
1.5. Microbiological examination of food. 
1.6. Microscopic examination and culture, phosphatase test of Pasteurized milk.  

2. Preservation of food-  
2.1. High temperature (boiling, pasteurization, appertization),  
2.2. Low temperature (freezing),  
2.3. Other process; Dehydration, osmotic pressure, chemical preservations, radiation.  

3. Microbiologically fermented food-  
3.1. Curd, cheese, idli, yogurt, acidophilic milk, microorganisms as food SCP  
3.2. Food borne diseases. 

4. Plant biotechnology:  
4.1. Plant tissue culture, GM (transgenic) plants. 

4.1.1. Histological developments in Plant Tissue Culture. 
4.1.2. Laboratory design and development. 
4.1.3. Instrumentation used in Plant Tissue Culture. 
4.1.4. Plant Tissue Culture media. 
4.1.5. Sterilization Technique. 
4.1.6. Application of Plant Tissue Culture. 
4.1.7. Techniques used to detect Transgenic Plant. 

4.2. Molecular Markers 
4.2.1. DNA based detection. 
4.2.2. Protein based detection. 

4.3. Method Validation and Standardisation.  
4.4. Selected characters of Transgenic Plants and their application in Plant production.  
4.5. Tansgenic plant in Breeding and Crop Production.  

5. Petrocrops and biodiesel:  
5.1. Biofuels and biodiesel; prospects and Applications 
5.2. Biofules from Petrocrops and Biomass productions 

 
Summary:  
Glossary 
Self-assessment Questions 
References 
 

 



 
 
 
 
 
 
 
 
 
 

SEMESTER IV 
 
 
 
 
 
 
 
 
 
 

  



PAPER: BOT 401 

SILVICULTURE, MENSURATION, 

SILVICULTURE SYSTEM AND FOREST MANAGEMENT 

UNIT I: SILVICULTURE & MENSURATION (SLM 41 - 42) 

Relevance of the unit 

Objectives 

Introduction 

Chapter 1: Silviculture 

1.1 Definition, scope & objective 

 1.2 Classification of Forests, Farm Forestry, Social Forestry & Agro Forestry 

 1.3 Factors of locality: climatic (light, temperature and frost) 

 1.4 Topographic: affect of altitude, aspect and exposure 

 1.5 Edaphic: general, parental rock influence on vegetation, pan formation 

 1.6 Biotic: influence of plants, insects, wild animals, man, and his animals 

 1.7 Concept of regeneration of forest 

Chapter 2: Forest Mensuration 

 2.1 Definition objective and scope. 

 2.2 Measurement of diameter and girth.  

 2.3 Breast height- Rules of diameter measurement, diameter and girth class. 

 2.4 Measurement of height of tree 

 2.5 Principles of height measurement (similar triangle, trigonometric). 

 2.6 Volume: Measurement of volume of standing and felled trees, volume table 

Summary:  

Glossary 

Self assessment Questions 

References 

 

 

 

 

 

 

 



UNIT II: SILVICULTURE SYSTEM & FOREST MANAGEMENT (SLM 43 - 44) 

 

Relevance of the unit 
Objectives 
Introduction 

 
Chapter 1: Silviculture, Mensuration and Management: 
 1.1 Classification and objective  
 1.2 Clear felling system: clear strip and alternate strip system 
  1.2.1Variations in clear felling system 
  1.2.2 Regeneration by Taungya and /or departmental plantation 
   1.2.2.1 Methods of obtaining regeneration 
   1.2.2.2 Method of artificial regeneration 
   3.2.2.3 Method of natural regeneration 
 1.3 Uniform system 
  1.3.1 Shelter wood system- kinds and pattern of felling 
   1.3.1.1 Variations of Shelterwood System 
   1.3.1.2 Uniform Shelterwood System 
   1.3.1.3 Strip Shelterwood System 
   1.3.1.4 Group Shelterwood System 
    3.3.1.4.1 Variations on the simple group shelterwood 
    3.3.1.4.2 Irregular Shelterwood System 
    3.3.1.4.3 Natural Shelterwood System 
    3.3.1.4.4 Nurse-tree Shelterwood System 
  1.3.2 Periodic Block 
  1.3.3 Indian Irregular shelter wood system 
 1.4 Selection system 
 1.5 Coppice System 
  1.5.1 Simple, Coppice with Standard 
 
Chapter 2: Silviculture System & Forest Management: 
 2.1 Principles and objective of Forest Conservation and Management 
 2.2 Forest Policy 1988 
 2.3 Reserve, Protected and unclassed Forest 
 2.4 Management Classification: Working plan, working circle, Felling 
 2.5 Sustained yield and progressive yield 
 2.6 Joint Forest Management 
 
Summary:  
Glossary 
Self assessment Questions 
References 
 



PAPER: BOT 402 A 

(SPECIAL PAPER) 

MICROBIOLOGY- BASIC (SLM 45A – 48A) 

Relevance of the unit 
Objectives 
Introduction 

 

1. Microscopy (Phase contrast; SEM, TEM, AFM). 
1.1. 1Microscopy 
1.2. Types of microscope- Phase contrast, SEM, TEM, AFM 
 

2. Staining methods (Gram, Acid fast, Endospore). 
2.1.1. Stains- Staining types (Negative staining, simple staining, differential staining) 
2.1.2. Staining methods- Gram stain, Acid fast stain, Endospore stain 

 
3. General account of Actinomycetes, Spirochetes, Rickettsials and Mycoplasmas. 

3.1.1. Actinomycetes 
3.1.2. Spirochetes 
3.1.3. Rickettsials 
3.1.4. Mycoplasmas 

 
4. Measurements of bacterial growth 

4.1.1. Bacterial culture medium,  
4.1.2. Characteristics of medium,  
4.1.3. Types of media 
4.1.4. Enrichment culture 
4.1.5. Isolation of pure cultures 
4.1.6. Batch culture 
4.1.7. Continuous culture. 

4.2. Bacterial growth 
4.3. Measurements of bacterial growth, Generation time 
4.4. Mathematical expression of growth 
4.5. Synchronized growth and Diauxic growth 
4.6. Environmental factors influencing growth 
4.7. Biofilm formation 
 

5. Quorum sensing-  
5.1. prokaryotic cell to cell signalling quorum sensing,  
5.2. mechanisms of quorum sensing. 
 

6. Metabolic classes of microorganisms ( autotroph, phototroph, chemotroph, heterotroph) 
6.1. Photosynthesis, Photosynthetic microorganisms, classification of photosynthetic 

bacteria, photosynthetic pigments, photosynthetic electron transport system- purple 
bacteria, green bacteria, heliobacteria, Dark reaction  

6.2. Chemosynthesis (sulfur oxidation, iron oxidation, hydrogen oxidation and 
nitrification) 

6.3. Methanotrophy Anaerobic Respiration –  
6.4. Nitrate respiration (denitrification),  
6.5. Sulfate reduction, methanogenes 



7. Biological nitrogen fixation by root nodulating symbiotic bacteria,  
7.1. Leghaemoglobin,  
7.2. Metabolism and genetics of nitrogen fixtation 
7.3. Nitrogenase- structure and function, alternative nitrogenase, control and regulation. 
 

8. Chemistry and mode of action of antibiotics (Penicillin, Streptomycin, Viricidin), 
8.1. Microbial assay 
8.2. Mechanism of drug resistance. 
 

9. Mobile Genetic Elements 
9.1. General properties of plasmids 
9.2. Application of plasmid in cloning technology 
9.3. cosmids. 
 

10. Genetic engineering-  
10.1. Strategies,  
10.2. Formation of DNA fragments 
10.3. Restriction enzymes, topoisomerase, gyrase, methylase 
10.4. Genomic library, c-DNA library 
10.5. Application of recombinant DNA technology 
10.6. Esthetical issues of genetic engineering 
 

11. Molecular biology of the bacteriophage lambda, M13 and P1. 
12.  
13. Plant-microbe relationship,  

13.1. Microbe as pathological agents in plants, animals and human system 
 

14. Toxins-  
14.1. Classification of toxins,  
14.2. Membrane transducing toxins,  
14.3. Intracellular toxins. 
 

15. Enzyme kinetics,  
15.1. Effect of temperature and pH on enzyme action,  
15.2. Regulation of enzyme activity,  
15.3. Mode of action of amylases and proteases. 
 

16. Oncogenes-  
16.1. Cellular and viral oncogenes,  
16.2. Oncogenes families,  
16.3. Oncogenes proteins 
16.4. Cancer- causes of cancers. 
 

17. Virus-  
17.1. General concept,  
17.2. Occurrence,  
17.3. Morphology, shape, size, structure  
17.4. Classification 
17.5. Cultivation, isolation and purification of viruses 
17.6. Prions- spread of prions, artificial prions 
17.7.  Viroids- host range, genome and origin of viroids. 

Summary:  
Glossary 
Self assessment Questions 
References 



PAPER: BOT 402 B 

(SPECIAL PAPER) 

 

PLANT PHYSIOLOGY (SLM 45B – 48B) 

 
Relevance of the unit 
Objectives 
Introduction 
 
 

1. Organization of photosynthetic apparatus and light absorbing antenna system. Genes and 
polypeptide components of photosynthetic complexes. Rubisco and Rubisco genes. 

1.1. General Concepts and overview of photosynthesis 
1.2. Photosynthetic Pigments and Photosynthetic apparatus 
1.3. Organization of Photosynthetic Apparatus into Photosystems 

1.3.1. Light absorbing antenna system 
1.3.2. Photochemical Reaction Centers 
1.3.3. Photosystem I 
1.3.4. Photosystem II 
1.3.5. Cytochrome b6f (Plastoquinol-Plastocyanin Oxidoreductase) 
1.3.6. Mobile Electron Carriers 
1.3.7. Water Splitting Complex 

1.4. Rubisco enzyme  
1.4.1. Structural Components 
1.4.2. The Folding and Assembly of Rubisco 
1.4.3. The Catalytic Mechanism of Rubisco 

1.5. Genes and polypeptide components of photosynthetic complexes 
 

2. ATP generation mechanisms in chloroplast and mitochondria. 
2.1. Basic Energetic Principles 
2.2. Energy Coupled Reactions 
2.3. Structure of ATP 

2.3.1. ATP as High-Energy Molecule and Energy Currency of the Cell 
2.4. ATP Generation in Light Reactions of Photosynthesis 
2.5. ATP Generation respirations 
 

3. Nitrate assimilation in plants. Structure function and regulation of nitrate assimilating 
enzymes. Nif gene, nod gene – structure, function and regulation. 
3.1. Nitrate assimilation in plants 
3.2. Biological Nitrogen fixation 

3.2.1. Overview of the process 
3.2.2. Enzymes involved in the process 
3.2.3. Molecular aspects of Nitrogen fixation 

3.2.3.1. Nif Genes 
3.2.3.2. Nod factors 

3.2.4. Regulation of nitrogen fixations 
 
 



4. Chloroplast structure, function and genetic engineering 
4.1. Chloroplast structure 

4.1.1. Membrane structure 
4.1.2. Internal organizations 

4.2. Different forms of plastids 
4.3. Plastid genomics 

4.3.1. Sequenced plastomes 
4.3.2. Promiscuous DNA 
4.3.3. Plastid genome organization 
4.3.4. Plastid gene expression, and regulation 

4.4. Systems biology approach in understanding chloroplast development 
4.5. Chloroplast genetic engineering 
 

5. Pumps, carriers and Channels – Structure and function, energetics of active transport, 
isophore and ionophore; vacuoles – structure and function. 
5.1. Membrane Transport 
5.2. Pumps, channels, and cotransporters 
5.3. H+ pumps and K+ channels 
5.4. Transport rates vary across different transporter types 
5.5. Isophore and Ionophore 
5.6. Vacuole membrane and transporters 
5.7. Vacuolar transport 
 

6. PGRs - biosynthesis, transport, mechanism of action, bioassay. 
6.1. Concepts of Plant hormone and PGR 
6.2. Understding the role of PGR 
6.3. Mutant of PGR Functions 
6.4. Types and diversity of PGR 
6.5. Biosynthesis, transport, mechanism of action and bioassay  

6.5.1. Auxins 
6.5.2. Cytokinins 
6.5.3. Gibberellins 
6.5.4. Abscissic Acid (ABA) 
6.5.5. Ethylene 
6.5.6. Brassinosteroids 
6.5.7. Jasmonic Acid 

6.6. Recently Discovered Plant Growth Regulators; Salicylic Acid, NO, Strigolactones 
 
7. Floral induction and development 

7.1. Flowering 
7.1.1. Flower Induction 

7.1.1.1. Photoperiodism: Critical Day Length 
7.1.1.2. Photoinductive Cycle  
7.1.1.3. Photoreceptors (Phytochrome and Cryptochrome) 
7.1.1.4. Photoperiodic Signal and Florigen 

7.1.2. Flower Development 
7.1.2.1. Concept of genetic regulations of flower development 
7.1.2.2. ABC to ABCDE Model 
7.1.2.3. Role of other factors in flowering 

 



8. Senescence and programmed cell death (PCD) – Senescence and its regulations, 
hormonal and environmental control of senescence. Molecular Biology of PCD; fruit 
ripening. 
8.1. Senescence  

8.1.1. Patterns of Senescence 
8.1.2. Types of Senescence: 
8.1.3. Structural and Physiobiochemical changes-Cell morphotypes: 
8.1.4. Regulation of Senescence Process in Plants: 
8.1.5. Significance of Senescence 

8.2. Programmed cell death (PCD)  
8.2.1. Types of Programmed Cell Death 
8.2.2. PCD in vegetative plant tissues 
8.2.3. PCD during reproductive period: 
8.2.4. PCD in senescence 
8.2.5. PCD in response to biotic stress & abiotic stress 
8.2.6. Mechanism of Molecular regulations of PCD 

8.3. Fruit Ripening  
8.3.1. Types; Climacteric and Non-climacteric Fruit Ripening 
8.3.2. Fruit Ripening Stages 
8.3.3. Physiological Changes During Fruit Ripening 
8.3.4. Role of Phytohormones 
8.3.5. Genetic Regulation of fruit ripening 

 

9. Physiology and molecular biology of stress – abiotic stress, biotic stress, heavy metals, 
reactive oxygen species and their protection mechanism. 
9.1. Plant–environment interactions 
9.2. General principles of Stress  
9.3. Stress avoidance and tolerance and other molecular responses 
9.4. Biotic stress 

9.4.1. Interactions with Pathogens 
9.4.2. Hypersensitive Response 
9.4.3. Plant Defense Mechanisms to biotic stress 
9.4.4. Effector-Triggered Responses 
9.4.5. Signal Transduction SER and other  
9.4.6. Phytohormones in Plant Defense 

9.5. Abiotic Stress 
9.5.1. Plant Responses to Abiotic Stress 
9.5.2. Physiological aspects and Resistance Mechanisms 
9.5.3. Molecular Aspects and genetic basis  
9.5.4. Abiotic Stress-Induced Signal Transduction 

9.6. Oxidative Stress  
9.6.1. Cellular Antioxidative Defense System 

9.7. Salt Stress 
9.7.1. Salt Stress Tolerance Mechanisms 
9.7.2. Physiological adjustment 
9.7.3. Salt Stress-induced Signal Transduction 

Summary:  
Glossary 
Self assessment Questions 
References 



PAPER: BOT 403 A 

(SPECIAL PAPER) 

MICROBIOLOGY- ADVANCE (SLM 49A – 52A) 

Relevance of the unit 
Objectives 
Introduction 
 

1. Bacterial fermentation process 
1.1. Role of microorganisms in the production of fermented dairy products  

1.1.1. Youghurt, kefir, koumiss, butter milk, butter cheese 
1.2. Meat and fishery products,  
1.3. Plant products,  
1.4. Breads 
1.5. Applications of microbial enzymes in dairy industry. 
 

2. Probiotics 
2.1. Concept of Probiotics 
2.2.  Application of Probiotics. 
 

3. Microbial metabolites 
3.1. Primary and secondary microbial metabolites 
3.2. Properties of industrial microorganisms. 
 

4. Fermentation technology,  
4.1. Fermentor and its application,  
4.2. Fermentation scale up 
4.3.  Industrial production of alcohol, organic acids, amino acids, antibiotics, enzymes. 
 

5. Biopesticides,  
5.1. Concept 
5.2. Application of biopesticides,  
5.3. Bacillus thuringiensis as bacterial insecticide  
 

6. Biopolymers (bacterial plastics),  
6.1. Application of biopolymers 
 

7. Air microbiology 
7.1. Introduction  
7.2. Occurrence of aeromicroorganisms in indoor and outdoor environments 
 

8. Water microbiology,  
8.1. Marine and fresh water microorganisms,  
8.2. microbial analysis of water, purification of water 
 

9. Soil microbiology 
9.1. Soil microbes,  
9.2. Rhizosphere and rhizoplane microorganisms 



10. Control of pollution by microbes 
10.1. Bioremediation 
 

11. Use and Applications of Microbes 
11.1. Wastewater treatments 

11.1.1. Sewage treatment,  
11.1.2. Sewage microorganisms,  
11.1.3. Generalised plan of a sewage treatment,  
11.1.4. Small scale sewage treatment,  
11.1.5. Large scale sewage treatment- primary and secondary treatment  

11.2. Biodegradation of petroleum  
11.3. Biodegradation of xenobiotics 
11.4. Biofertilizers- 
11.5. Concepts of biofertilizers 
11.6. Steps for preparing biofertilizer,  
11.7. Green manuring, Algae and other biofertilizer 
11.8. Biogas production. 
11.9. Microbial leaching of metal, copper leaching 
 

12. Medical microbiology:  
12.1. Principles of epidemiology 
12.2. Air borne diseases 
12.3. Transmission of food and water borne diseases 
12.4.  Immunological and serological methods in common medical practices. 
 

13. Immunology 
13.1. Immunoglobulin classes- IgG, IgA, IgM, IgE and IgD 
13.2.  Humoral and cell mediated immunity 
13.3.  Immunological memory 
13.4.  Mechanism of antibody diversity 
13.5.  Monoclonal antibody 
13.6.  Vaccine. 
 

14. Basic concept on Bioinformatics 

Summary:  

Glossary 

Self assessment Questions 

References 

 
 
 
 
 
 
 
 



 
 

PAPER: BOT 403 B 

(SPECIAL PAPER) 

BIOCHEMISTRY & MOLECULAR BIOLOGY (SLM 49B – 52B) 

 
Relevance of the unit 
Objectives 
Introduction 

 

1. Biosynthesis of carotenoids, amino acids, biological significance of carotenoids. 
1.1. Biosynthesis of carotenoid in plants 
1.2. Scheme of the Isoprenoid Biosynthetic Pathways in Plants 
1.3. Gene activation and Regulation of the carotenogenic pathway 
1.4. Significance of carotenoids 
 

2. Proteins and Amino acids. 
2.1. Amino acids 

2.1.1. Chemistry of Amino Acids 
2.1.2. Classification of Amino Acids  
2.1.3. Properties of Amino Acids 
2.1.4. Essential Amino Acids 

2.2. Peptides  
2.3. Biologically active peptides 
2.4. Proteins 

2.4.1. Classification of Proteins  
2.4.2. Conformation of Proteins 
2.4.3. Structural hierarchy of proteins 

2.4.3.1. Secondary Structures 
2.4.3.2. Tertiary Sturucture 
2.4.3.3. Protein Domain and Motifs 

3. Protein purification, characterization, methods for the determination of amino acids 
sequences in protein. 

 

3.1. Principles of protein purification 
3.2. Extracting proteins from biological samples 
3.3. Protein separations  

3.3.1. Electrophoresis  
3.3.2. Dialysis 
3.3.3. Gel filtration chromatography 
3.3.4. High-performance liquid chromatography 

3.4. Protein digestion 
3.5. Protein sequencing and peptide synthesis 

3.5.1. Amino acid composition analysis 
3.5.2. Edman Degradation 
3.5.3. Sequencing strategy 
3.5.4. Protein fingerprinting 
3.5.5. Mass spectrometry muldi-ms- maldi-tof  

3.6. Information derived from protein sequences 



4. Post translational modification of protein, protein targeting, protein transport, chaperon 
and protein folding. 
4.1. Post translational modification of protein 
4.2. Protein targeting 
4.3. Protein transport  
4.4. Protein folding 
 

5. Signal Molecules, signal perception and transduction in plants. 
5.1. Signal Perception and Transduction 
5.2. Routes of Signal Perception, Transduction, and Response in Plants 
5.3. Spatial and Temporal Aspects of Signal Transduction 
5.4. Signal Perception 

5.4.1. Signal Perception at the Plasma Membrane 
5.4.2. Receptor Kinases 
5.4.3. G-Protein-Coupled Receptors (GPCRs) 
5.4.4. Ion Channel-Linked Receptors 

5.5. Signal Transduction 
5.5.1. Secondary Messengers 

5.5.1.1. Calcium inos (Ca+) 
5.5.1.2. Cyclic nucleotides 
5.5.1.3. MAP kinases 
5.5.1.4. Lipid-signaling molecules 

5.5.2. Significance of Secondary Messengers 
 

6. Proteomics applied to functional genomics. 
6.1. Proteomics and Recombinant DNA technology 
6.2. Functional genomics 
6.3. Protein Database 
6.4. Reverse Genetics  

 
Summary:  

Glossary 

Self-assessment Questions 

References 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-I 

CEM-101 - PHYSICAL CHEMISTRY-I 

MATHEMETICAL PRELIMINARIES & QUANTUM MECHANICS-I: SLM No-1 

SLM-1:Unit-1 

1.1.1. Statements of Objectives 

1.1.2. Introduction 

 1.1.3.1 Element of Calculus 

  1.1.3.1.1 Limit of a function 

  1.1.3.1.2 Worked examples of Limit of a function 

  1.1.3.1.3 Continuity 

  1.1.3.1.4 Examples of Continuity 

  1.1.3.1.5 Differential Coefficient ( or derivative) 

  1.1.3.1.6 Examples of Differential Coefficient ( or derivative) 

 1.1.3.2 Extremum Principle and Constrained Optimization 

  1.1.3.2.1 Maxima and Minima:Extreme values 

  1.1.3.2.2 Example 

  1.1.3.2.3 Sufficient conditions for the existence of extreme values 

  1.1.3.2.4 Extrema with two variables 

  1.1.3.2.5 Necessary conditions for Maximum and Minimum of extrema with 

   two variables 

  1.1.3.2.6 Determination ofMaxima and Minima of extrema with two variables 

  1.1.3.2.7 Worked Examples 

  1.1.3.2.8 Lagrange’s method of undetermined multipliers 

  1.1.3.2.9 Worked Examples 

 1.1.3.3 Power Series 

  1.1.3.3.1 Definition of a Power Series 

  1.1.3.3.2 Definition of radius of convergence and its determination 

  1.1.3.3.3 Properties of a power series 

  1.1.3.3.4 Examples of a power series 

 1.1.3.4 Fourier Transformation 

  1.1.3.4.1 Fourier Transform: Exponential Fourier Transform 

  1.1.3.4.2 Explanation of Fourier Transform 

  1.1.3.4.3 Examples of Fourier Transform 

  1.1.3.4.4 Some Elementary Properties on Fourier Transform 

  1.1.3.4.5 Fourier Transformation of Derivatives 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

  1.1.3.4.6 Inverse Fourier Transform 

  1.1.3.4.7 Fourier Sine Transform 

  1.1.3.4.8 Fourier Cosine Transform 

  1.1.3.4.9 Examples of Fourier Sine Transform and Fourier Cosine Transform 

 1.1.3.5 Vectors 

  1.1.3.5.1 Collinear and Coplanar vectors 

  1.1.3.5.2 Examples 

  1.1.3.5.3 Scalar product of two vectors 

  1.1.3.5.4 Scalar product in terms of co-ordinates 

  1.1.3.5.5 Vector product of two vectors 

  1.1.3.5.6 Distributive law 

  1.1.3.5.7 Vector product in terms of co-ordinates 

  1.1.3.5.8 Scalar triple product 

  1.1.3.5.9 Volume of a tetrahedron 

  1.1.3.5.10 Vector triple product 

  1.1.3.5.11 Scalar product of four vectors 

  1.1.3.5.12 Vector product of four vectors: 

  1.1.3.5.13 Reciprocal system of vectors 

  1.1.3.5.14 Worked examples 

  1.1.3.5.15 Vector equation of a straight line 

  1.1.3.5.16 Condition of intersection of two straight lines 

  1.1.3.5.17 Shortest distance between two skew lines 

  1.1.3.5.18 Worked examples 

 1.1.3.6 Vector Space 

  1.1.3.6.1 External composition and its example 

  1.1.3.6.2 Vector space over a Field 

  1.1.3.6.3 Real vector space 

  1.1.3.6.4 Examples of vector space 

  1.1.3.6.5 Subspace 

  1.1.3.6.6 Theorem 

  1.1.3.6.7 Examples of Subspace 

  1.1.3.6.8 Linear combination and its example 

  1.1.3.6.9 Linear span and its example 

  1.1.3.6.10 Linear dependence and Linear independence 

  1.1.3.6.11 Examples of linearly dependent and linearly independent set of 

   vectors 

  1.1.3.6.12 Dimension of a vector space 

  1.1.3.6.13 Basis. . 

  1.1.3.6.14 Example of basis 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

1.1.4. Unit Summery 

1.1.5. Self Assessment Questions 

1.1.6. Suggested Further Readings 

SLM-1: Unit-2 

1.2.1. Objectives 

1.2.2. Introduction 

1.2.3. Keywords 

1.2.4. Materials 

 1.2.4.1 Postulates of Quantum Mechanics   

 1.2.4.2 Properties of Operators and Commutators  

 1.2.4.3 Angular momentum Operator  

 1.2.4.4 Stationary Stat 

 1.2.4.5 Equation of Motion  

 1.2.4.6 Ehrenfest’s Theorems  

 1.2.4.7 Barrier Problems  

1.2.5. Summary 

1.2.6. Self Assesment Questions   

1.2.7. References 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-I 

CEM-101 - PHYSICAL CHEMISTRY-I 

THERMODYNAMICS: SLM No-2 

2.1. Objective 

2.2. Introduction  

2.3. Keywords 

2.4. Materials 

 2.4.1 Unit-1Thermodynamic equation of state 

 2.4.2 Unit-2 Partial Molar Quantities 

 2.4.3 Unit-3 Thermodynamics of mixing 

 2.4.4 Unit-4 Nernst heat theorem and third law of thermodynamics 

 2.4.5 Unit-5 Principle of Equipartition of energy and distribution of molecular velocity 

 2.4.6 Unit-6 Transport Phenomena 

2.5. Summary 

2.6. Self Assessment Questions 

2.7. References 

 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-I 

CEM-101 - PHYSICAL CHEMISTRY-I 

STATISTICAL MACHANICS - I: SLM No-3 

3.1. Objectives 

3.2. Introduction 

3.3. Keywords 

3.4. Study material 

 3.4.1 Basic Problem in Statistical Mechanics 

 3.4.2 Entropy 

  3.4.2.1Direction of spontaneous process, irreversibility is dictated by entropy 

  3.4.2.2 Entropy and Thermodynamic Probability 

 3.4.3 Understanding Thermodynamic Probability including Degeneracy 

 3.4.4 Multiplicity of Distinguishable and indistinguishable Particles 

 3.4.5 Lagrange Multiplier 

 3.4.6 Distribution  

 3.4.7 The Energy Distribution Function 

 3.4.8 Distinguishability of Particle 

 3.4.9 Maxwell-Boltzmann Distribution Law 

 3.4.10 Bose-Einstein Distribution Law 

 3.4.11 Fermi-Dirac Distribution Law 

 3.4.12 Partition Function and Thermodynamic Function 

\ 3.4.13 The Rotational Partition Function of a Diatomic 

 3.4.14 Phase Space 

3.5. Summery 

3.6. Self Assessment Question 

3.7. Reference 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-I 

CEM-101 - PHYSICAL CHEMISTRY-I 

FUNDAMENTALS OF NANOSCIENCE AND TECHNOLOGY: SLM No-4 

4.1. Objectives 

4.2. Introduction 

4.3. Keywords 

4.4. Study material 

 4.4.1 Introduction and fundamentals of  nanoscience and technology 

 4.4.2 Synthesis, characterization and properties of nanomaterials 

 4.4.3 Application of nanomaterials 

4.5. Summary 

4.6. Model Questions 

4.7. Self Assessment Question 

4.8. References 

 

 

 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-I 

CEM-101 - PHYSICAL CHEMISTRY-I 

PRINCIPLE OF MOLECULAR SPECTROSCOPY-I: SLM No-5 

5.1. Objectives 

5.2. Introduction 

5.3. Key Words 

5.4. Study Material 

 5.4.1 Rotational Spectroscopy 

 5.4.1.1 Mechanism of interaction between radiation and the rotating molecule. 

 5.4.1.2 Rotational angular momentum and the classification of molecules. 

 5.4.1.3 Diatomic molecule (Rigid rotator model). 

 5.4.1.4 Effect of isotopic substitution. 

 5.4.1.5 Frequency of rotation of rigid rotation with its rotational quantum number  

   ‘J’. 

 5.4.1.6 Degeneracy of the rotational levels. 

 5.4.1.7 Relative population of various rotational levels. 

 5.4.1.8 Calculation of Jmax  

 5.4.1.9 Non-rigid rotator 

5.4.2 Vibrational or Infrared spectra. 

 5.4.2.1 Simple Harmonic Oscillator. 

 5.4.2.2 Necessary Conditions for a molecule to be IR active. 

 5.4.2.3 An harmonic Oscillator. 

 5.4.2.4 A critical analysis of vibrational spectra. 

5.5. Summary 

5.6. Model Question 

5.7. Self Assessment Question 

5.8. Reference 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-I 

CEM-102 - ORGANIC CHEMISTRY-I 

PERICYCLIC REACTION I: SLM No-6 

6.1. Relevance 

6.2. Objectives 

6.3. Introduction 

6.4. Keywords 

6.5. Pericyclic Reaction 

 6.5.1 Classifications 

  6.5.1.1 Electrocyclic Reaction 

  6.5.1.1.1 Conservation of orbital symmetry 

  6.5.1.1.2 MO of different polyenes and Wood Word Hofmann symmetry  

   rules 

  6.5.1.2 Sigmatropic rearrangements 

  6.5.1.3 Cycloaddition reaction 

  6.5.1.4 Cheletropic Reaction 

  6.5.1.5 Ene Reactions 

  6.5.1.6 Dyotropic Rearrangements 

 6.5.2 Correlation Diagrams 

 6.5.3 General Formulation 

 6.5.4 Equivalence of other theoretical models 

6.6. Summary 

6.7. Model Question and Answer 

6.8. Self Assessment Question 

6.9. References 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-I 

CEM-102 - ORGANIC CHEMISTRY-I 

ORGANIC TRANSFORMATIONS/ REAGENT CHEMISTRY/SYNTHESIS-I: SLM No-7 

7.1. Objective 

7.2. Introduction 

7.3. Keywords 

7.4. Subject discussion 

 7.4.1 Cation olefin cyclization reaction 

 7.4.2 Fragmentation reaction 

 7.4.3 Remote functionalization 

 7.4.4 Biomimetic reaction/template effect, examples 

 7.4.5 Functional group interconversion 

 7.4.6 Multicomponent reactions 

 7.4.7 Olefinmetathesis reaction 

 7.4.8 Phase transfer catalysis 

7.5. Summary 

7.6. Model question and answer 

7.7. Self assessment question 

7.8. References 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-I 

CEM-102 - ORGANIC CHEMISTRY-I 

NATURAL PRODUCTS-TERPENOIDS: SLM No-8 

8.1. Objectives 

8.2. Introduction 

8.3. Keywords 

8.4. Materials 

  8.4.1.1 Isoprene rule 

  8.4.1.2 Special isoprene rule 

 8.4.2 Classification of terpenoids 

 8.4.3 Isolation of mono and sesquiterpenoids 

 8.4.4 General properties of terpenoids 

 8.4.5 General method for the structure elucidation 

 8.4.6 Structure elucidation of some selected terpenoids 

  8.4.6.1 Citral 

  8.4.6.2 Geraniol 

  8.4.6.3 Nerol 

  8.4.6.4 Linalool 

 8.4.7 Cyclisation reaction of monoterpenoids 

 8.4.8 Monocyclic monoterpenoids 

  8.4.8.1 α-Terpineol 

  8.4.8.2 β-Terpineol 

  8.4.8.3 γ-Terpineol 

  8.4.8.4 1, 8- Terpin, Terpin or 1, 8- Menthanediol 

  8.4.8.5 Menthol and Menthone 

 8.4.9 Bicyclic monoterpenoids 

  8.4.9.1 Camphor 

 8.4.10 Sesquiterpenoids 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

  8.4.10.1 Farnesol 

  8.4.10.2 Bisabolene 

  8.4.10.3 Zingiberene 

  8.4.10.4 Cadinene 

 8.4.11 Tricyclic Sesquiterpenoids 

 8.4.12 Diterpenoids 

  8.4.12.1 Phytol 

  8.4.12.2 Abietic acid 

 8.4.13 Triterpenoids 

  8.4.13.1 Squalene 

 8.4.14 Tetraterpenoids 

  8.4.14.1 Phytoene 

 8.4.15 Biosynthetic pathway of terpenoids 

  8.4.15.1 Mevalonic acid pathway 

  8.4.15.2 MEP/DOXP pathway 

  8.4.15.3 Reactions involved in MEP/DOXP pathway 

 8.4.16 Biosynthesis of subclasses 

 8.4.17 Biosynthesis of Monoterpene 

 8.4.18 Biosynthesis of Squalene 

 8.4.19 Biosynthesis of carotene 

 8.4.20 Biosynthesis of Phytol & α-Tocopherol 

8.5. Summary 

8.6. Model questions & Answers 

8.7. Self Assessment Questions 

8.8. References 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-I 

CEM-102 - ORGANIC CHEMISTRY-I 

NATURAL PRODUCTS - ALKALOIDS: SLM No-9 

9.1. Objectives 

9.2. Introduction 

9.3. Key words 

 9.4.1 General Properties of Alkaloids 

 9.4.1.1 Occurrences 

 9.4.1.2 Functions of alkaloids in the plant 

 9.4.1.3 Nomenclature 

 9.4.1.4 Classification 

 9.4.1.5 Isolation 

 9.4.1.6 Properties 

 9.4.2Determination of molecular structure of alkaloids 

 9.4.3 Structure elucidation of some selected alkaloids 

  9.4.3.1 Phenylethylamine alkaloids 

   9.4.3.1.1 Ephedrine 

   9.4.3.1.2 Benzedrine (amphetamine) 

   9.4.3.1.3 Adrenaline 

   9.4.3.1.4 Noradrenaline 

  9.4.3.2 Pyridine-Pyrolidine alkaloids 

   9.4.3.2.1 Nicotine (Tobacco alkaloids) 

   9.4.3.2.2 Quinine 

 9.4.4 Peptides 

  9.4.4.1 The Peptide Bonds 

  9.4.4.2 The Primary Structures of Peptides 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

  9.4.4.3 N-Terminal Group analysis 

  9.4.4.4 C-Terminal Group analysis 

  9.4.4.5 Selective Peptide Cleavage 

  9.4.4.6 Cyclic Peptides 

  9.4.4.7 Structure-Property Relationship 

  9.4.4.8 Secondary and Tertiary Structures of Large Peptides and Proteins 

  9.4.4.9 Quaternary Structures of Proteins 

  9.4.4.10 Ramachandran Plot 

  9.4.4.11 Peptide Synthesis 

  9.4.4.12 Merrifield Synthesis 

  9.4.4.13 Denaturation of Protein 

  9.4.4.14 Oxytocin 

  9.4.4.15 Glutathione 

  9.4.4.16 Insulin 

 9.4.5 Nucleosides and Nucleotides 

  9.4.5.1 Synthesis of Nucleosides 

  9.4.5.2 Synthesis of Nucleotides 

  9.4.5.3 Synthesis of Purines 

  9.4.5.4 Synthesis of Pyrimidines 

9.5. Summary 

9.6. Model Question and Answer 

9.7. Self Assessment Questions 

9.8. References 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-I 

CEM-102 - ORGANIC CHEMISTRY-I 

RETROSYNTHETIC ANALYSIS-I: SLM No-10 

10.1. Objective 

10.2. Introduction 

10.3. Keywords 

10.4. Materials 

 10.4.1 Organic Synthesis Strategy 

 10.4.2 The disconnection approach. 

10.5. Summary 

10.6. Model Question 

10.7. Self Assessment Question 

10.8. References 

 

 

 

 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-I 

CEM-103 - INORGANIC CHEMISTRY-I 

SYMMETRY AND GROUP THEORY-I: SLM No-11 

11.1. Objective 

11.2. Introduction 

11.3. Keywords 

11.4. Symmetry & grouptheory 

 11.4.1 Symmetry elements 

 11.4.2 Symmetry operation 

 11.4.3 Group & Subgroups 

 11.4.4 Relation between orders of a finite group & its subgroups 

 11.4.5 Conjugacy relation & classes 

 11.4.6 Point symmetry group 

 11.4.7 Schoenflies symbols or notations 

 11.4.8 Representation of Group by Matrices 

 11.4.9 Character of a Representation 

 11.4.10 The Great Orthogonality Theorem & its importance 

 11.4.11 Character tables & their use 

 11.4.12 Reducible and irreducible representations 

 11.4.13 The ‘ Great Orthogonality Theorem’ and its corollaries 

11.5. Summary 

11.6. Self Assessment Question 

11.7. References 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-I 

CEM-103 - INORGANIC CHEMISTRY-I 

SOLID STATE CHEMISTRY AND CRYSTALLOGRAPHY: SLM No-12 

12.1. Objective 

12.2. Introduction 

12.3. Keywords 

12.4. Materials 

 12.4.1 Defects in solids 

 12.4.2 Line and plane defects 

 12.4.3 Deterination of equilibrium concentration of Schottky and Frenkel defects 

 12.4.4 Stoichimetric imbalance in crystals and non-stoichiometric phases 

 12.4.5 Color centres in ionic crystals 

 12.4.6 Band theory, band gap 

 12.4.7 Metals, insulators, semiconductors (intrinsic and extrinsic) 

 12.4.8 Hopping semiconductors 

 12.4.9 Rectifiers and transistors 

 12.4.10 Bonding in metal crystals 

  12.4.10.1 Free electron theory 

  12.4.10.2 Electronic specific heat 

  12.4.10.3 Hall effect 

  12.4.10.4 Electrical and thermal conductivity of metals 

  12.4.10.5 Superconductivity 

  12.4.10.6 Meissner effect 

  12.4.10.7 Basic concepts of BCS (Bardeen-Copper-Schriffer) theory 

 12.4.11 Crystalline solid 

  12.4.11.1 Single crystal and polycrystal (twinning problem) lattice 

  12.4.11.2 Unit cell-primitive and non-primitive unit cells 

  12.4.11.3 Unit cell parameters and crystal systems 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

 12.4.12 Space group-Hermann–Mauguin notations 

 12.4.13 Space group in triclinic and monoclinic system 

 12.4.14 Indexing of lattice planes 

 12.4.15 Miller indices 

 12.4.16 Bragg‟s equation 

 12.4.17 Reciprocal lattice and its relation to direct lattice 

 12.4.18 Bragg‟s reflection in terms of reciprocal lattice-sphere of reflection and limiting  

  sphere 

 12.4.19 Relation between dhkl and lattice parameters 

12.5. Summary 

12.6. Model Question 

12.7. Self Assessment Question 

12.8. References 

 

 

 

 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-I 

CEM-103 - INORGANIC CHEMISTRY-I 

BIOINORGANIC CHEMISTRY-I: SLM No-13 

13.1. Objectives 

13.2. Introduction 

13.3. Key words 

 13.4.1 Essential elements in Biology 

 13.4.2 Beneficial and Toxic Role of Some metal Ions 

 13.4.3 Bioenergetic principle and role of ATP 

 13.4.4 O2-uptake proteins 

  13.4.4.1 Haemoglobin (Hb) and Myoglobin (Mb) 

   13.4.4.1.1 Oxygen binding 

   13.4.4.1.2 Bohr effect 

   13.4.4.1.3 Model systems: Synthetic Oxygen Carrier 

  13.4.4.2 Hemerythrin 

  13.4.4.3Hemocyanin 

 13.4.5 Electron Transport Proteins 

  13.4.5.1 Rubredoxin 

  13.4.5.2 Ferredoxins 

   13.4.5.2.1 [2Fe-2S] Ferredoxins 

   13.4.5.2.2 [4Fe-4S] Ferredoxins 

   13.4.5.2.3 [8Fe-8S] Ferredoxins 

 13.4.6 Metal Ions Transport and Storage Proteins 

  13.4.6.1 Transport and Storage of Iron 

   13.4.6.1.1 Transferrin 

   13.4.6.1.2 Ferritin 

  13.4.6.2 Transport and Storage of Copper 

   13.4.6.2.1 Ceruloplasmin 

 13.4.7 Transport Across biological Membrane 

  13.4.7.1 Na+-K+-ATPase: Na+ ion pump 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

  13.4.7.2 Ionophores 

   13.4.7.2.1 Cyclic natural Ionophores 

   13.4.7.2.2 Open chain carboxylic acid ionophores 

   13.4.7.2.3 Other ionophores 

 13.4.8 Hydrolytic Enzymes 

  13.4.8.1 Carbonic Anhydrase 

  13.4.8.2 Carboxypeptidase 

  13.4.8.3 Urease 

 13.4.9 Metal Dependent Disease 

  13.4.9.1 Wilson’s Disease 

  13.4.9.2 Alzheimer Disease 

  13.4.9.3 Transition Metal Complexes as 

  13.4.10.1 Transition metal complexes as anticancer drugs 

  13.4.10.2 Transition metal complexes as anti-infective drugs 

  13.4.10.3 Transition metal complexes as anti-arthritic drugs 

  13.4.10.4Transition metal complexes as anti-diabetic drugs 

  13.4.10.5 Transition metal complexes as neurological drugs 

13.5. Summary 

13.6. Self Assessment Questions 

13.7. References 

 

 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-I 

CEM-104 - INDUSTRIAL CHEMISTRY-I 

FLUID DYNAMICS: SLM No-14A 

14A.1. Objectives 

14A.2. Introduction 

14A.3. Key Words 

14A.4. Material 

 14A.4.1 Properties of fluid 

 14A.4.2 Definition of Fluid 

 14A.4.3 Classification of Fluid 

 14A.4.4 Ideal Fluid or Newtonian Fluid 

 14A.4.5 Non-Newtonian Fluid 

 14A.4.6 Definition of Shear Stress 

 14A.4.7 Classification of Fluid Flows 

 14A.4.8 Laminar and Turbulent flow 

  14A.4.8.1 Turbulent flow through pipe 

  14A.4.8.2 Transition from laminar to turbulent flow 

  14A.4.8.3 Reynolds Time 

 14A.4.9 Hagen-Poiseuille Equation 

 14A.4.10 Bernoulli’s Equation 

14A.5. Summary 

14A.6. Model Question 

14A.7. Self Assessment Question 

14A.8. References 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-I 

CEM-104 - INDUSTRIAL CHEMISTRY-I 

HEAT TRANSFER OPERATION: SLM No-15A 

15A.1. Objectives 

15A.2. Introduction 

15A.3. Key Words 

15A.4. Materials 

 15A.4.1 BasicMechanism of Heat Transfer 

  15A.4. 1.1 Conduction 

  15A.4.1.2 Convection 

  15A.4.1.3 Radiation 

 15A.4.2 Steady and unstedy State of Heat Transformation 

 15A.4.3 Fourier Law of Heat Conduction 

  15A.4.3.1 Conduction through a flat slab or wall 

  15A.4.3.2 Conduction through a hollow cylinder 

  15A.4.3.3 Conduction through a hollow sphere 

 15A.4.4 Conduction through solid in series 

 15A.4.5 Unsteady – steady heat conduction equation 

 15A.4.6 Natural and Forced Convection  

  15A.4.6.1 Convection heat transfer coefficient 

  15A.4.6.2 Combined convection and conduction and overall coefficient 

  15A.4.6.3 Log mean temperature difference and varying temperature drop 

 15A.4.7 Heat Exchange 

  15A.4.7.1 Double pipe heat exchanger 

  15A.4.7.2 Shell andTube Exchanger 

  15A.4.7.3 Cross flow Exchanger 

 15A.4.8 Radiation Heat Transfer 

  15A.4.8.1 Nature of radient heat Transfer 

  15A.4.8.2 Absorptivity and Mack-body 

  15A.4.8.3 Radiation from a body and emissivity 

  15A.4.8.5 Radiation to a small object from surrounding 

  15A.4.8.6 Radiation Spectrum 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

   15A.4.8.6.1 Radiation Spectrum and thermal radiation 

   15A.4.8.6.2 Planck’s law and Emissive Power      

   15A.4.8.6.3 Stefan-Boltzman law 

   15A.4.8.6.4 Emissivity and Kirchhoff’s law 

   15A.4.8.6.5 Concept of Gray-Body 

15A.5. Summary 

15A.6. Model Questionand Answer 

15A.7. Self Assessment Question 

15A.8. References 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-I 

CEM-104 - INDUSTRIAL CHEMISTRY-I 

UNIT PROCESSES: SLM No-16A 

16A.1. Objectives 

16A.2. Introduction to Unit Processes 

16A.3. Keywords  

16A.4. Materials 

 16A.4.1 Nitration 

 16A.4.2 Hydrogenation 

 16A.4.3 Oxidation 

 16A.4.4Sulphonation 

 16A.4.5 Esterification 

 16A.4.6 Polymerization 

16A.5. Summary 

16A.6. Model Question and Answer 

16A.7. Self Assessment Question 

16A.8. References 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-I 

CEM-104 - INDUSTRIAL CHEMISTRY-I 

STOICHIOMETRY: SLM No-17A 

17A.1. Objectives 

17A.2. Introductions 

17A.3. Keywords 

17A.4. Industrial Stoichiometry 

 17A.4.1 Law of Conservation of Mass 

 17A.4.2 Material Balance 

 17A.4.3 Different type of operations involved in Chemical Processes 

 17A.4.4 Numerical Problems of Material Balance without Chemical Reactions 

 17A.4.5 Material Balance with Chemical Reactions 

 17A.4.6 General Procedure for Material-Balance Problems 

 17A.4.7 The Conservation Law for Energy 

 17A.4.8 Energy Balances Involving Chemical Reactions: Isothermal Reactors 

  17A.4.8.1 Adiabatic Reactor 

  17A.4.8.2 Non-isothermal and Non-adiabatic Chemical Reactors 

 17A.4.9 Effect of external transport on catalytic reaction rate  

 17A.4.10 Combined Mass and Energy Balance 

17A.5. Summary 

17A.6. Self Assessment Question 

17A.7. References 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-I 

CEM-104 - FOOD PROCESSING AND PRESERVATION  

CONSTITUENTS OF FOOD: SLM No-14B 

14B.1. Objective 

14B.2. Introduction 

14B.3. Keywords 

14B.4. Material 

 14B.4.1 Water 

  14B.4.1.1 Water in foods and its properties 

 14B.4.2 Carbohydrates 

  14B.4.2.1 Sources and physico-chemical and functional properties 

 14B.4.3 Proteins 

  14B.4.3.1 Sources and physico-chemical and functional properties 

  14B.4.3.2 Purification of proteins 

  14B.4.3.3 Common food proteins 

 14B.4.4 Lipids 

  14B.4.4.1 Sources and physico chemical and functional properties 

  14B.4.4.2 PUFA (Polyunsaturated Fatty Acids) 

  14B.4.4.3 Lipids of biological importance like cholesterol and phospholipids 

  14B.4.4.4 Hydrogenation and rancidity of lipids 

  14B.4.4.5 Saponification number 

  14B.4.4.6 iodine value of lipids, 

 14B.4.5 Vitamins and Minerals 

  14B.4.5.1 Sources, classification and structures of minerals & vitamins 

  14B.4.5.2 Effect of processing and storage of vitamins 

  14B.4.5.3 Pro vitamins A & D 

  14B.4.5.4 Vitamins as antioxidants 

 14B.4.6 Food Pigments & Flavouring Agents 

  14B.4.6.1 Importance, types and sources of pigments 

  14B.4.6.2 Changes during processing and storages 

14B.5. Summary 

14B.6. Model Question 

14B.7. Self Assessment Question 

14B.8. References 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-I 

CEM-104 - FOOD PROCESSING AND PRESERVATION  

INTRODUCTION TO FOOD MICROBIOLOGY: SLM No-15B 

15B.1. Objective 

15B.2. Introduction 

15B.3. Keywords 

15B.4. Materials 

 15B.4.1 Definition 

 15B.4.2 Historical development and significance 

 15B.4.3 Factors influencing the growth and survival of microorganisms in foods 

 15B.4.4 Role of microbes in fermented foods and genetically modified foods 

 15B.4.5 Food spoilage 

 15B.4.6 Types and causes of food spoilage 

 15B.4.7 Microbiology of milk & milk products like cheese, butter, ice-cream 

 15B.4.8 Microbiology of meat, fish, poultry & egg and their products 

 15B.4.9 Microbiology of cereal and cereal products like bread, confectionary etc 

15B.5. Summary 

15B.6. Model Question 

15B.7. Self Assessment Question 

15B.8. References 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-I 

CEM-104 - FOOD PROCESSING AND PRESERVATION  

FOOD PRESERVATION: PRINCIPLES AND METHODS: SLM No-16B 

16B.1. Objective 

16B.2. Introduction 

16B.3. Keywords 

16B.4. Materials 

 16B.4.1 Canning 

  16B.4.1.1 Preservation principle of canning of food items 

  16B.4.1.2 Thermal process time calculations for canned foods 

  16B.4.1.3 Spoilage in canned foods 

 16B.4.2 Dehydration and drying of food items 

  16B.4.2.1 Water activity of food and its significance in food preservation 

  16B.4.2.2 IMF 

 16B.4.3 Low temperature preservation 

  16B.4.3.1 Freezing and cold storage 

  16B.4.3.2 Cold chain 

 16B.4.4 Preservation by fermentation 

  16B.4.4.1 Curing and pickling 

 16B.4.5 Use of preservative in foods 

  16B.4.5.1 Chemical preservative, biopreservatives, antibiotics, lactic acid bacteria 

 16B.4.6 Hurdle technology 

16B.5. Summary 

16B.6. Model Question 

16B.7. Self Assessment Question 

16B.8. References 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-I 

CEM-104 - COMPUTER BASICS 

COMPUTER BASICS-I: SLM No-18 

18.1. Objective 

18.2. Introduction 

18.3. Keywords 

18.4. Materials 

 18.4.1 Block diagram of a computer, Functions of the Different Units 

 18.4.2 Input unit, Output unit, Memory unit, CPU (ALU+CU) 

 18.4.3 Input Devices 

 18.4.4 Output Devices 

 18.4.5 Memories 

 18.4.6 Software 

 18.4.7 Data storage 

 18.4.8 Conversion from one number system to another number system, Codes, ASCII,  

  BCD 

 18.4.9 Arithmetic Operation for Binary Numbers 

 18.4.10 Representation of numbers in 1’s and 2’s Complement method 

 18.4.11 Subtraction using 1’s and 2’s Complement method 

18.5. Summary 

18.6. Model Question 

18.7. Self Assessment Question 

18.8. References 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-I 

CEM-104 - COMPUTER BASICS 

COMPUTER BASICS – II: DATA MANIPULATION: SLM No-19 

19.1. Objective 

19.2. Introduction 

19.3. Keywords 

19.4. Materials 

 19.4.1 Logical Operations 

 19.4.2 Logic gates with the truth table, Universal Gates 

 19.4.3 Representation of function using gates 

 19.4.4 Boolean Algebra & Logical Gates 

 19.4.5 Boolean Functions 

19.5. Summary 

19.6. Model Question 

19.7. Self Assessment Question 

19.8. References 

 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-II 

CEM-201 - PHYSICAL CHEMISTRY-II 

QUANTUM MECHANICS-II: SLM No-20 

20.1. Objectives 

20.2. Introduction 

20.3. Keywords 

20.4. Materials 

 20.4.1 Bound State  

 20.4.2 Harmonic Oscillator  

 20.4.3 Box with infinite and finite Walls  

 20.4.4 Hydrogen atom problem 

20.5. Summary 

20.6. Self Assessment Questions 

20.7. References 

 

 

 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-II 

CEM-201 - PHYSICAL CHEMISTRY-II 

CHEMICAL KINETICS-I: SLM No-21 

21.1. Objectives 

21.2. Introduction 

21.3. Keywords 

 21.4.1 Principle of Detailed Balancing  

 21.4.2 Kinetics of some complex reaction 

  21.4.2.1 Opposing or Reversible reaction 

  21.4.2.2 Consecutive Reaction 

 21.4.3 Kinetics of first reaction 

  21.4.3.1 Reaction in Flow Method 

  21.4.3.2 Relaxation method 

  21.4.3.3 Flash photolysis 

 21.4.4 Catalysis 

  21.4.4.1 Homogeneous and heterogeneous catalysis 

  21.4.4.2 Enzyme catalysis and Inhibition 

  21.4.4.3 Auto catalysis and Acid-base catalysis 

  21.4.4.4 Oscillatory Reaction 

 21.4.5 Redox Reaction 

 21.4.6 Preliminary idea of Transition State Theory 

21.5. Summary 

21.6. Model Question 

21.7. Self Assessment Question 

21.8. References  

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-II 

CEM-201 - PHYSICAL CHEMISTRY-II 

ELECTROCHEMISTRY: SLM No-22 

22.1. Objectives 

22.2. Introduction 

22.3. Keywords 

22.4. Materials 

 22.4.1 Debye – Huckel Theory of Strong Electrolytes 

  22.4.1.1 Assuptions 

  22.4.1.2 Activity and Activity Coefficients of Electrolytes 

  22.4.1.3 Ionic Strength 

 22.4.2 Debye –Huckel Theory of Strong Electrolytes – A Quantitative Treatment :  

   Derivation of Limiting Law or Expression For Activity Coefficient 

  22.4.2.1 Assumptions 

  22.4.2.2 Details of the derivation 

   Ionic atmosphere 

   Poisson equation 

   Linearisation of Boltzmann equation 

   Linearised Poisson – Boltzmann equation 

   Solution of linearised P – B equation 

   Thickness of the Ionic atmosphere 

   Activity coefficient and Interionic attraction 

   Effect of finite size of the ion on the activity coefficient 

   Mean activity coefficient of the electrolytic 

   Mean activity coefficient related to ionic strength 

 22.4.3 Verification of the Debye–Huckel equation 

 22.4.4 Modifications of the Debye – Huckel limiting law 

  22.4.4.1 Correction for ion size 

  22.4.4.2 Correction for linearization of the P-B equation 

  22.4.4.3 Correction for ion – association 

  22.4.4.4 Correction for solvation of ions 

 22.4.5 Transport Properties of Electrolytes and Electrolytic Conductance Theory and  

   derivation of the Limiting Laws Concerned 

  22.4.5.1 Transport Properties 

  22.4.5.2 Diffusion 

  22.4.5.3 Migration Conduction 

  22.4.5.4 Hydrodynamic Flow 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

 22.4.6 Some definitions and statements 

  Specific conductance 

  Molar conductance 

  Equivalent conductance 

  Kohlrausch’s Law of independent migration of ions 

 22.4.7 Electrolytic Conductance Theory and the Derivation of the Limiting Law Viz, the  

  Debye-Huckel – Onsager Conductance Equation 

  22.4.7.1 Relaxation effect or Asymmetry effect 

  22.4.7.2 Electrophoretic Effect 

 22.4.8 Expression for Λ of a 1:1 electrolyte – Debye- Huckel – Onsagar conductance  

  equation derivation Retardation due to electrophorectic effects 

 22.4.9 Limitations of the Onsager conductance equation 

  22.4.9.1 Correction for concentration effect 

  22.4.9.2 Correction for ion-association 

  22.4.9.3 Ion–triplet formation 

 22.4.10 Dispersion of conductance 

  Debye – Falkenhagen effect 

  The Wien effect 

 22.4.11 Debye-Huckel Limiting Law Applied To Equilibria in Electrolytes 

 22.4.12 Onsager’s Limiting Equation and Transport Numbers 

 22.4.13 Polarography 

  22.4.13.1 Polarographicmaxima 

  22.4.13.2 Advantages of DME 

  22.4.13.3 Disadvantages of DME 

  22.4.13.4 Residual Current 

  22.4.13.5 Limiting Diffusion Current 

  22.4.13.6 Derivation of Ilkovic Equation 

  22.4.13.7 Applications of Polarography 

 22.4.14 Amperometry 

  Advantages 

  Disadvantages 

 22.4.15 Coulometry 

 22.4.16 Cyclic Voltammetry 

22.5. Summary 

22.6. Self Assessment Question 

22.7. References  



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-II 

CEM-201 - PHYSICAL CHEMISTRY-II 

MOLECULAR SPECTROSCOPY-II: SLM No-23 

23.1. Objective 

23.2. Introduction 

23.3. Key Word 

23.4. Study Materials 

 23.4.1 Raman Scattering/Raman Spectroscopy 

  23.4.1.1 Polarisability 

  23.4.1.2 Distinctive Feature of Raman Spectroscopy 

 23.4.2 Electronic Spectroscopy 

  23.4.2.1 The Franck – Condon Principle 

   23.4.2.2 Relative intensity of the transition 

  23.4.2.3 Spin multiplicity of electronic states  

   23.4.2.4 Jabconsky diagram  

  23.4.2.5 Deactivation of excited state 

23.5. Summary 

23.6. Model Question 

23.7. Self Assessment Question 

23.8. Reference 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-II 

CEM-201 - PHYSICAL CHEMISTRY-II 

SURFACE CHEMISTRY: SLM No-24 

24.1. Relevance of the Unit 

24.2. Objectives` 

24.3. Introduction 

24.4. Keyword 

24.5. Material  

24.5.1 Pressure drop across a curved surface Young-Laplace equation. 

 24.5.2Vapour pressure of a droplet: Kelvin equation 

 24.5.3 Surface Concentration: Gibbs Adsorption equation. 

 24.5.4Surface films: Two-dimensional perfect gas law. 

 24.5.5 Adsorption by solids 

  24.5.5.1 Langmuir Adsorption equation 

  24.5.5.2 BET Adsorption equation 

 24.5.6 Surfactants, micelles, reverse micelles and Emulsions and their applications. 

24.6. Summary 

24.7. Model Question Answer 

24.8. Self Assessment Questions 

24.9. Reference 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-II 

CEM-202 - ORGANIC CHEMISTRY-II 

PERICYCLIC REACTION II: SLM No-25 

25.1. Objectives 

25.2. Introduction 

25.3. Keywords 

 25.4.1 Perturbation Molecular Orbital Theory (PMO) 

 25.4.2 Ene (Group transfer) Reactions 

 25.4.3 DyotropicRearrangments 

 25.4.4 Molecular Orbitals of Polyenes 

25.5 Summary 

25.6 Model Question and Answers 

25.7 Self-Assessment Questions 

25.8 References 

 

 

 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-II 

CEM-202 - ORGANIC CHEMISTRY-II 

ORGANIC TRANSFORMATIONS/REAGENT CHEMISTRY/SYNTHESIS-II  

: SLM No-26 

26.1. Objectives 

26.2. Introduction 

26.3. Keywords 

26.4. Subject discussion 

 26.4.1 Oxidation Reactions 

  26.4.1.1 Hydroxylation reagents 

  26.4.1.2 Use of peroxy acids 

  26.4.1.3 Woodward Prevost hydroxylation 

  26.4.1.4 Epoxidation and Sharpless epoxidation 

  26.4.1.5 AD-mix (Sharpless asymmetric dihydroxylation) 

 26.4.2 Transformation of epoxides 

 26.4.3 Organophosphorus reagents 

 26.4.4 Organo Sulfur Reagent 

 26.4.5 Organoboranes 

 26.4.6 Organosilanes 

 26.4.7 Organostannanes 

 26.4.8 Metal hydrides 

 26.4.9 Birch reduction  

 26.4.10 Bayer–Villiger reaction 

 26.4.11 Merrifield resin 

 26.4.12 Chichibabin reaction 

 26.4.13 Retro synthetic analysis, Disconnection approach, Example to illustrate   

  disconnection approach in organic synthesis 

26.5. Summary 

26.6. Model Question and Answer 

26.7. Self Assessment Question 

26.8. References 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-II 

CEM-202 - ORGANIC CHEMISTRY-II 

RETRO SYNTHETIC ANALYSIS-II: SLM No-27 

27.1. Objective 

27.2. Introduction 

27.3. Keywords 

27.4. Materials 

 27.4.1 Disconnection approach 

 27.4.2 Examples to illustrate disconnection approach in organic synthesis 

27.5. Summary 

27.6. Model Question 

27.7. Self Assessment Question 

27.8. References 

 

 

 

 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-II 

CEM-202 - ORGANIC CHEMISTRY-II 

STEREOCHEMISTRY I: SLM No-28 

28.1. Objectives 

28.2. Introduction 

28.3. Keywords 

 28.4.1 Different projection formula  

  28.4.1.1 Wedge-Dash Representation 

  28.4.1.2 Newman Projection 

  28.4.1.3 Sawhorse Projection Formulae 

  28.4.1.4 Fischer’s Representation 

 28.4.2 R/S E/Z Conventions 

 28.4.3 Inter Conversion of Projection Formulas 

 28.4.4 Conformation and Configurational enantiomers 

  28.4.4.1 Stereochemical nomenclature (E, Z) chiral center 

  28.4.4.2 Erythro/ threo 

  28.4.4.3 PrefParf 

  28.4.4.4 Conformers and Configurational isomers 

   28.4.4.4.1 Conformations of Cycloalkanes 

 28.4.5 Addition and Elimination Reactions 

  28.4.5.1 Elimination Reaction 

  28.4.5.2 Addition Reaction 

  28.4.5.2.1 Syn stereochemistry 

  28.4.5.2.2 Anti stereochemistry 

 28.4.6 Factors contributing to the free energy of conformers 

 28.4.7 Isolation or observation of the conformational isomers 

 28.4.8 Conformation dependent reactions 

 28.4.9 Some important points about stereochemistry 

 28.4.10 Conformations of cyclohexane and derivatives 

 28.4.11 Alkyl Ketone Effect 

28.5. Summary 

28.6. Model Question and Answer 

28.7. References 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-II 

CEM-202 - ORGANIC CHEMISTRY-II 

STEREOCHEMISTRY II: SLM No-29 

29.1. Objectives 

29.2. Introduction 

29.3. Keywords 

29.4. Materials 

 29.4.1Prochirality and ProstereoisomerismTopocity and Reactivity. 

  29.4.1.1 Prochirality 

  29.4.1.2 Prochiral distinctions, paired atoms or groups 

 29.4.2 Cram, Felkin and Karabatsos 

 29.4.3 Atropisomerism 

  29.4.3.1 Stereogenic Axis 

  29.4.3.2 Chiral Plane 

  29.4.3.3 Helicity 

  29.4.3.4 Neighbouring Group Participation 

 29.4.4 Enantioselective Ketone Reduction 

  29.4.4.1 Catalytic asymmetric metal hydride reduction 

  29.4.4.2 Catalytic asymmetric hydrogenation 

  29.4.4.2.1 Hydrogenation of functionalized ketones 

 29.4.5 Stereochemical Aspects of Organic Synthesis 

 29.4.6 The Mechanistic Basis of Stereoselectivity 

  29.4.6.1 Addition of X2 to alkenes 

 29.4.7 Generating StereogenicCenters with a Chiral Substrates 

  29.4.7.1 Nucleophilic addition to prochiral carbonyl groups 

 29.4.8 Generating StereogenicCenters with Chiral Substrates 

  29.4.8.1 Nucleophilic addition to a homochiral cyclic ketone 

  29.4.8.2 Nucleophilic addition to a racemic cyclic ketone 

  29.4.8.3 Enantioselective hydride reduction of carbonyl compounds 

 29.4.9 Olefin Addition Reaction 

  29.4.9.1 Enantioselective Transformations 

  29.4.9.1.1 Epoxidation reactions 

 29.4.10 SharplessEpoxidation 

29.5. Summary 

29.6. Model Question and Answer 

29.7. Self Assessment Question 

29.8. References 
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SEM-II 

CEM-203 - INORGANIC CHEMISTRY-II 

ORGANOMETALLIC CHEMISTRY –I: SLM No-30 

30.1. Objectives 

30.2. Introduction 

30.3. Keywords 

30.4. Materials 

 30.4.1 Application of 18-electron and 16-electron rules to transition metal organometallic 

   complexes 

  30.4.1.1 Method of Counting Electrons 

  30.4.1.2 Why 18 Electrons 

  30.4.1.3 Square-Planar Complex 

  30.4.1.4 Predictions Based on the Rule 

  30.4.1.5 Conclusion 

 30.4.2 Ligands in Organometallic Chemistry: synthesis, bonding and reactivity of metal  

  alkyl, -alkene, -alkyne, -allyl, -carbene, carbine and –carbide complexs 

  30.4.2.1 Alkyl and Related Complexes 

  30.4.2.2 Transition Metal Complexes with alkene, alkyne and allyl 

  30.4.2.3 Metal-Carbene Complexes 

  30.4.2.4 Metal-Carbyne (Alkylidyne) Complexes 

  30.4.2.5 Metal-Carbide and Cumulene Complexes 

 30.4.3 Agostic Interaction 

  30.4.3.1 Example of agostic bond 

  30.4.3.2 Characteristics of agostic bonds 

 30.4.4 Stereochemical non-rigidity and fluxional behaviour of organometallic compounds 

  30.4.4.1 Fluxionality in organometallic compounds 

30.5. Summary 

30.6. Self Assessment Question 

30.7. References 
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SEM-II 

CEM-203 - INORGANIC CHEMISTRY-II 

GROUP THEORY-II: SLM No-31 

31.1. Introduction 

31.2. Objectives 

31.3. Keywords 

31.4. Symmetry and Group Theory II 

 31.4.1 Representation of Group by Matrices 

 31.4.2Character of a Representation 

 31.4.3 The Great Orthogonality Theorem & its importance 

 31.4.4 Character tables & their use 

 31.4.5 Projection operators 

 31.4.6 Application of Projection operators 

 31.4.7 Symmetry Adopted Linear Combination 

31.5. Summary 

31.6. Self Assessment Question 

31.7. References 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-II 

CEM-203 - INORGANIC CHEMISTRY-II 

CHEMISTRY OF p AND d-BLOCK ELEMENTS: SLM No-32 

SLM-32: Unit-1 

32.1.1. Objectives 

32.1.2. Introduction: Cluster 

32.1.3. Key words 

32.1.4. Materials 

 32.1.4.1 Boranes (Boron hydrides) 

  32.1.4.1.1 Structure of B2H6 

  32.1.4.1.2 Redistribution reactions of diborane 

  32.1.4.1.3 Bonding and topology of boranes 

  32.1.4.1.4 Different types of orbitals used in the formation of bonds in boranes 

  32.1.4.1.5 The molecular orbital energy diagram of diborane molecule 

  32.1.4.1.6 Interrelationship among boranes and Wade’s rules 

  32.1.4.1.7 Tabular summary of Wade’s rules: Classification and electron count of  

   boron hydrides 

  32.1.4.1.8 Examples in understanding Wade’s rules 

  32.1.4.1.9 Different types of bonds in boron hydrides 

  32.1.4.1.10 Elucidation of structure of boron hydrides 

 32.1.4.2 Carboranes 

  32.1.4.2.1 Structure of some carboranes derived from the structure of boranes 

 32.1.4.3 Metallacarboranes 

 32.1.4.4 Boron-10 neutron capture therapy (BNCT) 

 32.1.4.5 Biomedical application of polyhedral boranes 

 32.1.4.6 Fullerenes 

 32.1.4.7 Graphite Intercalation Compound  

 32.1.4.8 Carbon nanotubes 

  32.1.4.8.1 Synthesis of carbon nanotubes 

  32.1.4.8.2 Applications of carbon nanotubes 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

 32.1.4.9 Graphene 

  32.1.4.9.1 Applications of graphene 

   32.1.4.9.1.1 Graphene in batteries 

   32.1.4.9.1.2 Graphene electrodes for touch screens 

   32.1.4.9.1.3 Integrated circuits with graphene transistors 

   32.1.4.9.1.4 Biomedical applications 

32.1.5. Summary 

32.1.6. Self Assessment Questions 

32.1.7. References 

SLM-32:Unit-2 

32.2.1. Objectives 

32.2.2. Introduction  

32.2.3. Keywords 

 32.2.4.1 Oxidation states,  coordination number and redox behavior 

 32.2.4.2 Iso and hetero polyoxometalates 

  32.2.4.2.1 Synthesis of polyoxometalates 

  32.2.4.2.2 Reaction of polyoxometalates 

  32.2.4.2.3 Structure of polyoxometalates 

  32.2.4.2.4 Uses of polyoxometalates 

 32.2.4.3 Metal-dinitrogen and metal-dioxygen complexes 

  32.2.4.3.1 Binding modes 

  32.2.4.3.2 Metal-dinitrogen complexes 

   32.2.4.3.2.1 Synthesis of Metal-dinitrogen complexes 

   32.2.4.3.2.2 Reactivity of Metal-dinitrogen complexes 

   32.2.4.3.2.3 Nitrogen fixation and nitrogenase 

  32.2.4.3.3 Metal-dioxygen complexes 

   32.2.4.3.3.1 Hemoglobin and myoglobin 

   32.2.4.3.3.2 Vaska’s complex 

   32.2.4.3.3.3 Hemocyanin 

   32.2.4.3.3.4 Synthesis of metal-dioxygen complexes 

 32.2.4.4 Octachlorodirhenateion 

 32.2.4.5 Molybdenum blue 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

 32.2.4.6 Tungsten blue 

 32.2.4.7 Ruthenium red 

 32.2.4.8 Creutz-Taube complex 

  32.2.4.8.1 Synthesis of Creutz-Taube complex 

  32.2.4.8.2 Properties of Creutz-Taube complex 

 32.2.4.9 Vaska’s complex 

  32.2.4.9.1 Synthesis of Vaska’s complex 

  32.2.4.9.2 Properties of Vaska’s complex 

 32.2.4.10 Niobium and Tantalum halide clusters 

 32.2.4.11 Uncommon oxidation state of transition metals by complex formation 

32.2.5. Summary 

32.2.6. Self Assessment Questions 

32.2.7. References 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-II 

CEM-204 - POLYMER CHEMISTRY-I 

HIGH POLYMER SYSTEM: SLM No: 33A 

33A.1. Objective 

33A.2. Introduction 

33A.3. Keywords 

33A.4. Materials 

 33A.4.1 Basic principles 

 33A.4.2 Definition 

 33A.4.3 Origin and classification of polymers 

 33A.4.4 Structure-property Relationship 

 33A.4.5 Rubber, plastic and fibres 

33A.5. Summary 

33A.6. Model Question 

33A.7. Self Assessment Question 

33A.8. References 

 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-II 

CEM-204 - POLYMER CHEMISTRY-I 

IMPORTANTS OF SOME FUNDAMENTAL QUANTITES: SLM No: 34A 

34A.1. Objective 

34A.2. Introduction 

34A.3. Keywords 

34A.4. Materials 

 34A.4.1 Polymer characterization 

 34A.4.2 End groups 

 34A.4.3 Head to tail structure 

 34A.4.4 Molecular weight and molecular weight distribution 

 34A.4.5 Number average, weight average and viscosity average molecular weight of  

   polymers 

 34A.4.6 Polydispersity index 

34A.5. Summary 

34A.6. Model Question 

34A.7. Self Assessment Question 

34A.8. References 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-II 

CEM-204 - POLYMER CHEMISTRY-I 

STEP GROWTH AND CONDENSATION POLYMERIZATION: SLM No: 35A 

35A.1. Objective 

35A.2. Introduction 

35A.3. Keywords 

35A.4. Materials 

 35A.4.1 Functionality principles 

 35A.4.2 Kinetics and mechanism of step growth polymerization 

 35A.4.3 Molecular weight control in linear stepwise polymerization 

 35A.4.4 Molecular weight distribution in condensation polymers 

 35A.4.5 Carothers equation and flory equation 

 35A.4.6 Prediction of gel point 

35A.5. Summary 

35A.6. Model Question 

35A.7. Self Assessment Question 

35A.8. References 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-II 

CEM-204 - POLYMER CHEMISTRY-I 

CHAIN GROWTH OR ADDITIONAL POLYMERIZATION: SLM No: 36A 

36A.1. Objective 

36A.2. Introduction 

36A.3. Keywords 

36A.4. Materials 

 36A.4.1 Free radical and ionic (cationic and anionic) poloymerization 

 36A.4.2 Kinetics and mechanism 

 36A.4.3 Degree of polymerization and its control 

 36A.4.4 Chain transfer 

36A.5. Summary 

36A.6. Model Question 

36A.7. Self Assessment Question 

36A.8. References 

 

 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-II 

CEM-204 - POLYMER CHEMISTRY-I 

ADDITIONAL ASPECTS OF POLYMERISATION: SLM No: 37A 

37A.1. Objective 

37A.2. Introduction 

37A.3. Keywords 

37A.4. Materials 

 37A.4.1 Copolymerzation 

 37A.4.2 Stereo regular polymerization 

 37A.4.3 Techniques of polymerization 

 37A.4.4 Mass, solution suspension, and emulsion polymerization 

37A.5. Summary 

37A.6. Model Question 

37A.7. Self Assessment Question 

37A.8. References 

 

 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-II 

CEM-204 - NANOTECHNOLOGY: PRINCIPLES AND PRACTICES (CBCS) 

INTRODUCTION: SLM No: 33B 

33B.1. Objective 

33B.2. Introduction 

33B.3. Keywords 

33B.4. Materials 

 33B.4.1 Bulk vs. Nano 

 33B.4.2 Geometric structure 

 33B.4.3 Magic numbers 

 33B.4.4 Co-ordination number of small clusters 

33B.5. Summary 

33B.6. Model Question 

33B.7. Self Assessment Question 

33B.8. References 

 

 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-II 

CEM-204 - NANOTECHNOLOGY: PRINCIPLES AND PRACTICES (CBCS) 

SYNTHESIS AND PROPERTIES OF NANOMATERIALS: SLM No: 34B 

34B.1. Objective 

34B.2. Introduction 

34B.3. Keywords 

34B.4. Materials 

 34B.4.1 Synthesis of nanomaterials 

  34B.4.1.1 Physical methods 

  34B.4.1.2 Chemical methods 

  34B.4.1.3 Biological methods 

 34B.4.2 Properties of Nanomaterials 

  34B.4.2.1 Mechanical properties 

  34B.4.2.2 Structural properties 

  34B.4.2.3 Melting of nanoparticles 

  34B.4.2.4 Electrical conductivity 

  34B.4.2.5 Optical properties 

  34B.4.2.6 magnetic properties 

34B.5. Summary 

34B.6. Model Question 

34B.7. Self Assessment Question 

34B.8. References 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-II 

CEM-204 - NANOTECHNOLOGY: PRINCIPLES AND PRACTICES (CBCS) 

ANALYSIS TECHNIQUES: SLM No: 35B 

35B.1. Objective 

35B.2. Introduction 

35B.3. Keywords 

35B.4. Materials 

 35B.4.1 Microscopes 

  35B.4.1.1 Optical microscopes 

  35B.4.1.2 Electron microscopes 

  35B.4.1.3 Scanning electron microscope 

  35B.4.1.4 Transmission electron microscope 

  35B.4.1.5 Scanning probe microscope 

  35B.4.1.6 Scanning tunneling microscope 

  35B.4.1.7 Atomic force microscope 

 35B.4.2 XRD 

 35B.4.3 Spectroscopies 

  35B.4.3.1 UV-VIS-NIR 

  35B.4.3.2 Infrared (FTIR) 

  35B.4.3.3 Photo luminescence 

  35B.4.3.4 XPS (X-ray photo electron spectroscopy) 

  35B.4.3.5 Anger electron spectroscopy 

35B.5. Summary 

35B.6. Model Question 

35B.7. Self Assessment Question 

35B.8. References 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-II 

CEM-204 - NANOTECHNOLOGY: PRINCIPLES AND PRACTICES (CBCS) 

APPLICATION OF NANOTECHNOLOGY: SLM No: 36B 

36B.1. Objective 

36B.2. Introduction 

36B.3. Keywords 

36B.4. Materials 

 36B.4.1 Electronics 

 36B.4.2 Energy 

 36B.4.3 Automobiles 

 36B.4.4 Sports and Toys 

 36B.4.5 Textiles 

 36B.4.6 Cosmetics 

 36B.4.7 Domestic applications 

 36B.4.8 Biotechnology and medical field 

 36B.4.9 space and Defense 

 36B.4.10 Nanotechnology and environment 

36B.5. Summary 

36B.6. Model Question 

36B.7. Self Assessment Question 

36B.8. References 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-III 

CEM-301 - ADVANCED SPECTROSCOPY-I 

PHOTOPHYSICAL PROCESSES: SLM No: 38 

38.1. Objective 

38.2. Introduction 

38.3. Keywords 

38.4. Materials 

 38.4.1 Photophysical processes of unimolecular processes 

 38.4.2 Delayed fluorescence 

 38.4.3 Kinetics of bimolecular processes 

  38.4.3.1 Collision quenching 

  38.4.3.2 Stern-Volmer equation 

  38.4.3.3 Concentration dependence of quenching and excimer formation 

 38.4.4 Excited state electron transfer processes 

  38.4.4.1 Exciplex 

  38.4.4.2 Twisted intramolecular charge transfer processes 

  38.4.4.3 Proton couple electron transfer processes (both intra and intermolecular) 

38.5. Summary 

38.6. Model Question 

38.7. Self Assessment Question 

38.8. References 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-III 

CEM-301 - ADVANCED SPECTROSCOPY-I 

LASER AND ITS APPLICATIONS: SLM No: 39 

39.1. Objective 

39.2. Introduction 

39.3. Keywords 

39.4. Materials 

 39.4.1 General feature and properties of LASER 

 39.4.2 Method of obtaining population inversion 

 39.4.3 Laser cavity modes 

 39.4.4 Q-switching 

 39.4.5 Mode locking 

 39.4.6 Example of LASER 

  39.4.6.1 Ruby laser 

  39.4.6.2 Nd-YAG laser 

  39.4.6.3 Diode laser 

  39.4.6.4 He-Ne laser 

  39.4.6.5 N2 laser 

  39.4.6.6 Ar laser 

  39.4.6.7 Excimer and Exciplex laser 

  39.4.6.8 Dye laser 

39.5. Summary 

39.6. Model Question 

39.7. Self Assessment Question 

39.8. References 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-III 

CEM-301 - ADVANCED SPECTROSCOPY-I 

EPR SPECTROSCOPY: SLM No: 40 

40.1. Objective 

40.2. Introduction 

40.3. Keywords 

40.4. Materials 

 40.4.1 Principle 

 40.4.2 Spin Hamiltonian (comparison to NMR spectra) 

 40.4.3 Energy of spinning electron in a magnetic field 

 40.4.4 EPR-instrumentation 

 40.4.5 Representation of EPR spectrum 

 40.4.6 X-band and Q-band spectra 

 40.4.7 Line width 

 40.4.8 Hyperfine splitting 

 40.4.9 Magnetically equivalent and nonequivalent sets of nuclei 

 40.4.10 g-anisotropy 

 40.4.11 Spectra of simple organic free  radicals 

  40.4.11.1 expected number of lines, intensities 

 40.4.12 Spectra of transition metal complexes 

 40.4.13 Metal hyperfine anisotropic spectra 

 40.4.14 Zero-field splitting 

 40.4.15 Application: determination of oxidation state of metal ion in samples 

40.5. Summary 

40.6. Model Question 

40.7. Self Assessment Question 

40.8. References 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-III 

CEM-301 - ADVANCED SPECTROSCOPY-I 

PES AND NQR SPECTROSCOPY: SLM No: 41 

41.1. Objective 

41.2. Introduction 

41.3. Keywords 

41.4. Materials 

 41.4.1 Photoexcitation and photoionization 

 41.4.2 Core level (XPS, ESCA) and Valence level (UPS) photoelectron spectroscopy 

 41.4.3 XPS and UPS experiments 

 41.4.4 Chemical shift 

 41.4.5 Detection of atoms in molecules and differentiation of same elements in different  

  environment form XPS 

 41.4.6 Information about the nature of molecular orbitals from UPS 

 41.4.7 UPS of simple diatomic molecules e.g. N2, O2, CO, HCl etc 

 41.4.8 Principle of NQR 

 41.4.9 Nuclear quadrupole coupling constant 

 41.4.10 Structural information from NQR spectra 

41.5. Summary 

41.6. Model Question 

41.7. Self Assessment Question 

41.8. References 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-III 

CEM-302 - ADVANCED PHYSICAL CHEMISTRY-I 

MATRIX MECHANICS : SLM No: 42-P 

42-P.1. Objective 

42-P.2. Introduction 

42-P.3. Key Words 

42-P.4. Study Materials 

 42-P.4.1 Basis and representations,  

 42-P.4.2 Elementary matrix properties,  

 42-P.4.3 Unitary and similarity transformation in quantum mechanics,  

 42-P.4.4 Energy  representations, angular momentum matrices, the pauli spin matrices.  

 42-P.4.5 Matrix eigen value problem. Linear variational principle and matrix. 

42-P.5. Summery 

42-P.6. Model Questions 

42-P.7. Self Assessment Questions 

42-P.8. References 

 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-III 

CEM-302 - ADVANCED PHYSICAL CHEMISTRY-I 

STATIONARY PERTURBATION THEORY: SLM No: 43-P 

43-P.1. Objective 

43-P.2. Introduction 

43-P.3. Key Words 

43-P.4. Study Materials 

 43-P.4.1 Perturbation theory: Derivation of time independent non-degenerate perturbation 

   equations 

 43-P.4.2 First order non-degenerate and degenerate perturbation theory 

 43-P.4.3 Applications: anharmonic oscillator, non rigid rotator, He atom 

 43-P.4.4 Stark effect, Zeeman effect 

43-P.5. Summery 

43-P.6. Model Questions 

43-P.7. Self Assessment Questions 

43-P.8. References 

 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-III 

CEM-302 - ADVANCED PHYSICAL CHEMISTRY-I 

SEMICLASICAL TREATMENT OF RADIATION-MATTER INTERACTION:  

SLM No: 44-P 

44-P.1. Objective 

44-P.2. Introduction 

44-P.3. Key Words 

44-P.4. Study Materials 

 44-P.4.1 Theoretical basis of interaction of radiation with matter  

 44-P.4.2 Time dependent perturbation theory 

 44-P.4.3 Harmonic perturbation and transition probabilities  

 44-P.4.4 Einstein’s A& B co-efficient, LASER and MASER 

44-P.5. Summery 

44-P.6. Model Questions 

44-P.7. Self Assessment Questions 

44-P.8. References 

 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-III 

CEM-302 - ADVANCED PHYSICAL CHEMISTRY-I 

SEMIEMPIRICAL METHODS OF QUANTUM CHEMISTRY: SLM No: 45-P 

45-P.1. Objective 

45-P.2. Introduction 

45-P.3. Key Words 

45-P.4. Study Materials 

 45-P.4.1 Mathematical formalism of Hϋckel theory  

 45-P.4.2 Hϋckel MO‟s and orbital of 1,3-Butadine 

 45-P.4.3 Nodal properties of the -MO of butadiene 

 45-P.4.4 Alternate and non-alternate conjugated hydrocarbons 

 45-P.4.5 Analytical expression for Hϋckel MO’s and orbital energies in linear and cyclic  

  polyenes 

 45-P.4.6 Delocalization energy, excitation energy 

 45-P.4.7 Ionization energy of conjugated hydrocarbons, charge density 

 45-P.4.8 Bond order and free valence index derived from Hϋckel MO’s 

45-P.5. Summery 

45-P.6. Model Questions 

45-P.7. Self Assessment Questions 

45-P.8. References 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-III 

CEM-302 - ADVANCED PHYSICAL CHEMISTRY-I 

GROUP THEORY AND QUANTUM MECHANICS: SLM No: 46-P 

46-P.1. Objective 

46-P.2. Introduction 

46-P.3. Key Words 

46-P.4. Study Materials 

 46-P.4.1 Quantum mechanics and group representation theory 

 46-P.4.2 Direct product representation 

 46-P.4.3 Vanishing of quantum mechanical integral 

 46-P.4.4 Transition probability 

 46-P.4.5 Selection Rules, Projection operation 

 46-P.4.6 Symmetry adapted linear combination of atomic orbitals 

 46-P.4.7 Application of group theory to molecular vibrations 

 46-P.4.8 Normal modes 

 46-P.4.9 Vibrational transitions, IR and Raman Spectra and Selection rule 

 46-P.4.10 Application of group theory to Ligand and crystal field theory 

 46-P.4.11 Symmetry and chemical reactions; Woodward –Hoffmann Rule 

46-P.5. Summery 

46-P.6. Model Questions 

46-P.7. Self Assessment Questions 

46-P.8. References 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-III 

CEM-303 - ADVANCED PHYSICAL CHEMISTRY-II 

SOLID STATE CHEMISTRY- I: SLM No: 47-P 

47-P.1. Objective 

47-P.2. Introduction 

47-P.3. Key Words 

47-P.4. Study Materials 

 47-P.4.1 Electrical conductivity of metals 

 47-P.4.2 Free electron theory of metals (classical and quantum theory) 

 47-P.4.3 X-ray diffraction, Laue’s diffraction, atomic scattering factor and geometrical  

   structure factor 

 47-P.4.4 Hall effect, Lattice vibration: phonon and exciton, superconductors. 

47-P.5. Summery 

47-P.6. Model Questions 

47-P.7. Self Assessment Questions 

47-P.8. References 

 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-III 

CEM-303 - ADVANCED PHYSICAL CHEMISTRY-II 

SOLID STATE CHEMISTRY- II: SLM No: 48-P 

48-P.1. Objective 

48-P.2. Introduction 

48-P.3. Key Words 

48-P.4. Study Materials 

 48-P.4.1 Defects in solids: Point, line and plane defects 

 48-P.4.2 Determination of equilibrium concentration of schottky defect and Frenkel  

  defects 

 48-P.4.3 Stoichiometric imbalance in crystals 

 48-P.4.4 Band theory: band gap, metal, insulators, semiconductors (intrinsic and   

   extrinsic), hopping semiconductors; rectifiers and transistors. 

48-P.5. Summery 

48-P.6. Model Questions 

48-P.7. Self Assessment Questions 

48-P.8. References 

 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-III 

CEM-303 - ADVANCED PHYSICAL CHEMISTRY-II 

STATISTICAL MECHANICS-II: SLM No: 49-P 

49-P.1. Objective 

49-P.2. Introduction 

49-P.3. Key Words 

49-P.4. Study Materials 

 49-P.4.1 Concept of ensemble and phase space, ergodic hypothesis 

 49-P.4.2 Liouville’s theorem 

 49-P.4.3 Concept of different ensembles, microcanonical ensembles: partition function,  

  temperature 

 49-P.4.4 Cannonical ensemble, distribution, probability and partition function 

 49-P.4.5 Partition function and different thermodynamic state functions 

 49-P.4.6 Black body radiation. 

49-P.5. Summery 

49-P.6. Model Questions 

49-P.7. Self Assessment Questions 

49-P.8. References 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-III 

CEM-303 - ADVANCED PHYSICAL CHEMISTRY-II 

STATISTICAL MECHANICS-III: SLM No: 50-P 

50-P.1. Objective 

50-P.2. Introduction 

50-P.3. Key Words 

50-P.4. Study Materials 

 50-P.4.1 Principle of equipartition of energy 

 50-P.4.2 Chemically equilibrium system of interacting particles, imperfect gas 

 50-P.4.3 Grand canonical ensemble: nature of quantum particle 

 50-P.4.4 Bose- Einstein and Fermi-Dirac statistics, specific heat of electron gas 

 50-P.4.5 Bose-Einstein condensation, quantum statistics, density matrix. 

50-P.5. Summery 

50-P.6. Model Questions 

50-P.7. Self Assessment Questions 

50-P.8. References 

 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-III 

CEM-303 - ADVANCED PHYSICAL CHEMISTRY-II 

NON-EQUILIBRIUM THERMODYNAMICS: SLM No: 51-P 

51-P.1. Objective 

51-P.2. Introduction 

51-P.3. Key Words 

51-P.4. Study Materials 

 51-P.4.1 Characterization of non-equilibrium states: entropy production rate 

 51-P.4.2 Onsager reciprocal relations, principle of microscopic reversibility and detailed  

  balancing, thermonuclear pressure difference and thermonuclear effect 

 51-P.4.3 Cyclic and oscillatory reactions, non-linear region, higher order symmetries. 

51-P.5. Summery 

51-P.6. Model Questions 

51-P.7. Self Assessment Questions 

51-P.8. References 

 

 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-III 

CEM-302 - ADVANCED ORGANIC CHEMISTRY-I 

PERICYCLIC REACTION III: SLM No: 42-O 

42-O.1. Objective 

42-O.2. Introduction 

42-O.3. Keywords 

42-O.4. Materials 

 42-O.4.1 Electrocyclic reactions 

 42-O.4.2 Sigmatropic rearrangement 

 42-O.4.3 Cycloaddition reactions 

 42-O.4.4 Cycloreversion  reactions 

 42-O.4.5 Cheletropic reactions 

 42-O.4.6 Ene reaction 

 42-O.4.7 Frontier Molecular Orbital theory 

 42-O.4.8 Concept of aromaticity of Transition States 

 42-O.4.9 Orbital correlation diagrams 

 42-O.4.10 Huckel MO theory 

42-O.4.10.1 MO’s of chains and rings alternants and nonalternants 

42-O.5. Summary 

42-O.6. Model Questions 

42-O.7. Self Assessment Question 

42-O.8. References 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-III 

CEM-302 - ADVANCED ORGANIC CHEMISTRY-I 

LINEAR FREE ENERGY RELATIONSHIP-I: SLM No: 43-O 

43-O.1. Objective 

43-O.2. Introduction 

43-O.3. Keywords 

43-O.4. Materials 

 43-O.4.1 Quantitative correlations of rate and equilibria 

 43-O.4.2 Linear free energy relationships with special reference to 

  43-O.4.2.1 Hammett Equation 

  43-O.4.2.2 Taft Equation 

  43-O.4.2.3 Yukawa-Tauno Equation 

  43-O.4.2.4 Grunwald-Weinstein equations 

43-O.5. Summary 

43-O.6. Model Questions 

43-O.7. Self Assessment Question 

43-O.8. References 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-III 

CEM-302 - ADVANCED ORGANIC CHEMISTRY-I 

LINEAR FREE ENERGY RELATIONSHIP-II: SLM No: 44-O 

44-O.1. Objective 

44-O.2. Introduction 

44-O.3. Keywords 

44-O.4. Materials 

 44-O.4.1 Application of Linear Free Energy Relationship to 

  44-O.4.1.1 Aromatic System 

  44-O.4.1.2 Aliphatic System 

  44-O.4.1.3 Polynuclear System 

  44-O.4.1.4 Hetero-aromatic System 

 44-O.4.2 Multiparameter correlation reactions (elementary ideas) 

 44-O.4.3 Electrophilic substitutions in aliphatic systems 

  44-O.4.3.1 SE1 reaction 

  44-O.4.3.2 SE2 reaction 

44-O.5. Summary 

44-O.6. Model Questions 

44-O.7. Self Assessment Question 

44-O.8. References 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-III 

CEM-302 - ADVANCED ORGANIC CHEMISTRY-I 

ORGANOMETALLIC CHEMISTRY: SLM No: 45-O 

45-O.1. Objective 

45-O.2. Introduction 

45-O.3. Keywords 

45-O.4. Materials 

 45-O.4.1 Preparation and reactions of pi-complexes 

 45-O.4.2 Heptonumbers 

 45-O.4.3 Rules for nucleophilic addition to complexes 

 45-O.4.4 Applications to typical synthesis 

 45-O.4.5 Use of transition metals 

 45-O.4.6 Organometallics in organic synthesis 

45-O.5. Summary 

45-O.6. Model Questions 

45-O.7. Self Assessment Question 

45-O.8. References 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-III 

CEM-303 - ADVANCED ORGANIC CHEMISTRY-II 

BIOORGANIC AND SUPRAMOLECULAR CHEMISTRY-I: SLM No: 46-O 

46-O.1. Objective 

46-O.2. Introduction 

46-O.3. Keywords 

46-O.4. Materials 

 46-O.4.1 Crown ethers 

  46-O.4.1.1 Discovery 

  46-O.4.1.2 Nomenclature 

  46-O.4.1.3 Synthesis 

  46-O.4.1.4 Properties 

  46-O.4.1.5 Applications 

 46-O.4.2 Cryptands 

  46-O.4.2.1 Structures 

  46-O.4.2.2 Applications 

 46-O.4.3 Molecular Recognition 

  46-O.4.3.1 Definition 

  46-O.4.3.2 Examples of molecular recognition 

   46-O.4.3.2.1 Utilizing H-bonding interaction 

   46-O.4.3.2.2 Utilizing electrostatic interaction 

   46-O.4.3.2.3 Utilizing solvophobic interaction 

   46-O.4.3.2.4 Utilizing pi-pi interaction 

  46-O.4.3.3 Application of molecular recognition 

 46-O.4.4 H-bonding in molecular organization 

 46-O.4.5 Chiral recognition 

 46-O.4.6 Introduction to molecular mechanics calculation and its use in the design of  

   molecular receptors 

46-O.5. Summary 

46-O.6. Model Questions 

46-O.7. Self Assessment Question 

46-O.8. References 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-III 

CEM-303 - ADVANCED ORGANIC CHEMISTRY-II 

BIOORGANIC AND SUPRAMOLECULAR CHEMISTRY-II: SLM No: 47-O 

47-O.1. Objective 

47-O.2. Introduction 

47-O.3. Keywords 

47-O.4. Materials 

 47-O.4.1 Cyclodextrins 

  47-O.4.1.1 Structure 

  47-O.4.1.2 Property 

  47-O.4.1.3 Application 

 47-O.4.2 Enzymes 

  47-O.4.2.1 Enzyme kinetics 

  47-O.4.2.2 Mechanism 

 47-O.4.3 Application of enzymes in organic synthesis 

 47-O.4.4 Model enzymes based on cyclodextrins 

47-O.5. Summary 

47-O.6. Model Questions 

47-O.7. Self Assessment Question 

47-O.8. References 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-III 

CEM-303 - ADVANCED ORGANIC CHEMISTRY-II 

BIOORGANIC AND SUPRAMOLECULAR CHEMISTRY-III: SLM No: 48-O 

48-O.1. Objective 

48-O.2. Introduction 

48-O.3. Keywords 

48-O.4. Materials 

 48-O.4.1 Self-assembling systems 

  48-O.4.1.1 Micelles and Reverse micelles 

  48-O.4.1.2 Vesicles 

  48-O.4.1.3 Fibers and Tubules 

  48-O.4.1.4 Amphiphiles and Bola-amphiphiles 

 48-O.4.2 Self replication 

 48-O.4.3 Gels 

  48-O.4.3.1 Definition, Classification, Examples 

  48-O.4.3.2 Study of the morphology and rheology of gels 

  48-O.4.3.3 applications 

 48-O.4.4 Chemical sensors 

 48-O.4.5 Photo-responsive systems 

 48-O.4.6 Dye sensitized solar cell 

 48-O.4.7 Liquid Crystals 

 48-O.4.8 Molecular Electronic devices 

 48-O.4.9 Organic conductors 

48-O.5. Summary 

48-O.6. Model Questions 

48-O.7. Self Assessment Question 

48-O.8. References 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-III 

CEM-303 - ADVANCED ORGANIC CHEMISTRY-II 

PEPTIDES AND NUCLEIC ACIDS: SLM No: 49-O 

49-O.1. Objective 

49-O.2. Introduction 

49-O.3. Keywords 

49-O.4. Materials 

 49-O.4.1 Peptides and Proteins 

  49-O.4.1.1 Structure and Functions 

  49-O.4.1.2 -helix 

  49-O.4.1.3 ß-pleated sheet 

  49-O.4.1.4 , ß-turn 

  49-O.4.1.5 3.10 helix 

  49-O.4.1.6 Ramachandran plot 

 49-O.4.2 Nucleic acids 

  49-O.4.2.1 Structure and functions 

  49-O.4.2.2 Replication of nucleic acids 

49-O.5. Summary 

49-O.6. Model Questions 

49-O.7. Self Assessment Question 

49-O.8. References 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-III 

CEM-303 - ADVANCED ORGANIC CHEMISTRY-II 

GREEN CHEMISTRY: SLM No: 50-O 

50-O.1. Objective 

50-O.2. Introduction 

50-O.3. Keywords 

50-O.4. Materials 

 50-O.4.1 The current status of chemistry and the environment 

 50-O.4.2 What is green chemistry? 

 50-O.4.3 How Green and Renewables are related to sustainability 

 50-O.4.4 Principles 

 50-O.4.5 Methodologies and techniques in Green Chemistry 

 50-O.4.6 Synthesis in aqueous media 

 50-O.4.7 Catalytic methods in synthesis 

 50-O.4.8 Examples of green chemistry 

 50-O.4.9 Future trends in green chemistry 

 50-O.4.10 Unconventional energy sources in synthesis 

  50-O.4.10.1 Solar Energy 

50-O.5. Summary 

50-O.6. Model Questions 

50-O.7. Self Assessment Question 

50-O.8. References 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-III 

CEM-304 - POLYMER CHEMISTRY-II 

PLASTIC TECHNOLOGY: SLM No: 52A 

52A.1. Objective 

52A.2. Introduction 

52A.3. Keywords 

52A.4. Materials 

 52A.4.1 Synthesis 

 52A.4.2 Properties 

 52A.4.3 Uses and application of 

  52A.4.3.1 Polyethylene 

  52A.4.3.2 Polypropylene 

  52A.4.3.3 Ethylene copolymers 

  52A.4.3.4 Polystyrene 

  52A.4.3.5 Polyvinyl chloride 

  52A.4.3.6 Acrylics 

  52A.4.3.7 Acetal resins 

  52A.4.3.8 Cellulosics 

  52A.4.3.9 Polycarbonates 

52A.5. Summary 

52A.6. Model Questions 

52A.7. Self Assessment Question 

52A.8. References 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-III 

CEM-304 - POLYMER CHEMISTRY-II 

RESINS: SLM No: 53A 

53A.1. Objective 

53A.2. Introduction 

53A.3. Keywords 

53A.4. Materials 

 53A.4.1 Phenol-formaldehyde resins 

 53A.4.2 Alkyd resins 

 53A.4.3 linear and fibre forming polyester 

 53A.4.4 Nylon polyamides 

 53A.4.5 Epoxy resins 

53A.5. Summary 

53A.6. Model Questions 

53A.7. Self Assessment Question 

53A.8. References 

 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-III 

CEM-304 - POLYMER CHEMISTRY-II 

PROCESSING TECHNOLOGY: SLM No: 54A 

54A.1. Objective 

54A.2. Introduction 

54A.3. Keywords 

54A.4. Materials 

 54A.4.1 Polymer additive 

 54A.4.2 Mixing 

 54A.4.3 Compounding 

54A.5. Summary 

54A.6. Model Questions 

54A.7. Self Assessment Question 

54A.8. References 

 

 

 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-III 

CEM-304 - POLYMER CHEMISTRY-II 

RUBBER TECHNOLOGY: SLM No: 55A 

55A.1. Objective 

55A.2. Introduction 

55A.3. Keywords 

55A.4. Materials 

 55A.4.1 Natural rubbers 

 55A.4.2 Styrene-butadiene rubber (SBR) 

 55A.4.3 Polychloroprene 

 55A.4.4 Polybutadiene 

 55A.4.5 Nitrile rubber 

 55A.4.6 Ethylene propylene rubber 

 55A.4.7 EPDM rubber 

55A.5. Summary 

55A.6. Model Questions 

55A.7. Self Assessment Question 

55A.8. References 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-III 

CEM-304 - POLYMER CHEMISTRY-II 

SUBSTITUTED POLYMER AND RUBBER: SLM No: 56A 

56A.1. Objective 

56A.2. Introduction 

56A.3. Keywords 

56A.4. Materials 

 56A.4.1 Chlorosulfonated polyethylene (Hypalon) 

 56A.4.2 Polysulphide rubber 

 56A.4.3 Butyl rubber 

 56A.4.4 Silicone resins and rubber 

  56A.4.4.1 Synthesis 

  56A.4.4.2 Properties 

  56A.4.4.3 Uses and application 

56A.5. Summary 

56A.6. Model Questions 

56A.7. Self Assessment Question 

56A.8. References 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-III 

CEM-304 - PHARMACEUTICAL CHEMISTRY 

INTRODUCTION OF PHARMACEUTICAL CHEMISTRY: SLM No-52B 

52B.1. Objective 

52B.2. Introduction 

52B.3. Keywords 

52B.4. Materials 

 52B.4.1 Important aspects of pharmaceutical chemistry 

 52B.4.2 Importance of chemistry in pharmaceuticals 

 52B.4.3 Some important terms used in chemistry of drugs 

 52B.4.4 Pharmacopeia 

52B.5. Summary 

52B.6. Model Questions 

52B.7. Self Assessment Question 

52B.8. References 

 

 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-III 

CEM-304 - PHARMACEUTICAL CHEMISTRY 

CLASSIFICATION AND NOMENCLATURES OF DRUGS: SLM No-53B 

53B.1. Objective 

53B.2. Introduction 

53B.3. Keywords 

53B.4. Materials 

 53B.4.1 Classification of drugs and their nomenclature 

53B.5. Summary 

53B.6. Model Questions 

53B.7. Self Assessment Question 

53B.8. References 

 

 

 

 

 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-III 

CEM-304 - PHARMACEUTICAL CHEMISTRY 

THEORY OF DRUG ACTION AND FACTORS AFFECTING THE DRUGS:  

SLM No-54B 

54B.1. Objective 

54B.2. Introduction 

54B.3. Keywords 

54B.4. Materials 

 54B.4.1 Theory of drug action and structure activity relation 

 54B.4.2 Drug receptors 

  54B.4.2.1 Isolation 

  54B.4.2.2 Modification 

  54B.4.2.3 Localization 

 54B.4.3 Theories related to drug action 

54B.5. Summary 

54B.6. Model Questions 

54B.7. Self Assessment Question 

54B.8. References 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-III 

CEM-304 - PHARMACEUTICAL CHEMISTRY 

TYPES OF DRUGS: SLM No-55B 

55B.1. Objective 

55B.2. Introduction 

55B.3. Keywords 

55B.4. Materials 

 55B.4.1.1 Hyponotics and sedative drugs 

 55B.4.1.2 Anticonvulsivant and analgesic drugs 

 55B.4.1.3 General anaesthetics and local anaesthetics 

 55B.4.1.4 Expectorant 

 55B.4.1.5 Psychoactive and nervous system stimulant drugs 

 55B.4.1.6 Antiperkinson 

 55B.4.1.7 Antihistamine 

 55B.4.1.8 Anti-inflammatory and antipyretic drugs 

 55B.4.2.1 Antiamoebic 

 55B.4.2.2 Antifungal and antiviral drugs 

 55B.4.2.3 Antineoplastic agents 

 55B.4.2.4 Disinfectant and Antiseptic 

 55B.4.2.6 Thyroid hormones and Antithyroid drugs 

 55B.4.2.7 Vitamins 

 55B.4.2.8 Sulfonamides and antibiotics 

55B.5. Summary 

55B.6. Model Questions 

55B.7. Self Assessment Question 

55B.8. References 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-III 

CEM-304 - PHARMACEUTICAL CHEMISTRY 

ANTIMALARIAL DRUGS: SLM No-56B 

56B.1. Objective 

56B.2. Introduction 

56B.3. Keywords 

56B.4. Materials 

 56B.4.1 Malaria parasite and its life cycle 

 56B.4.2 Chemotherapy of malaria using antimalarial drugs 

56B.5. Summary 

56B.6. Model Questions 

56B.7. Self Assessment Question 

56B.8. References 

 

 

 

 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-IV 

CEM-401 - ADVANCED SPECTROSCOPY-II 

NMR SPECTROSCOPY-I: SLM No: 57 

57.1. Objective 

57.2. Introduction 

57.3. Keywords 

57.4. Materials 

 57.4.1 Detailed study of 1H NMR 

 57.4.2 Preliminary aspects of 13C NMR 

 57.4.3 CW and FT techniques 

 57.4.4 Ring current 

 57.4.5 Aromaticity 

 57.4.6 Antiaromaticity 

 57.4.7 Homoaromaticity 

 57.4.8 Annulene systems 

57.5. Summary 

57.6. Model Questions 

57.7. Self Assessment Question 

57.8. References 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-IV 

CEM-401 - ADVANCED SPECTROSCOPY-II 

NMR SPECTROSCOPY-II: SLM No: 58 

58.1. Objective 

58.2. Introduction 

58.3. Keywords 

58.4. Materials 

 58.4.1 Principles 

 58.4.2 Relaxation phenomenon 

 58.4.3 Factors influencing chemical shifts and coupling constants 

 58.4.4 Simplification of complex spectrum 

 58.4.5 NOE 

 58.4.6 Rotating frame of reference 

58.5. Summary 

58.6. Model Questions 

58.7. Self Assessment Question 

58.8. References 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-IV 

CEM-401 - ADVANCED SPECTROSCOPY-II 

MASS SPECTROSCOPY: SLM No: 59 

59.1. Objective 

59.2. Introduction 

59.3. Keywords 

59.4. Materials 

 59.4.1 Combined applications of spectroscopical methods to organic molecules 

 59.4.2 Principles of Mass spectrometry 

 59.4.3 Different techniques 

 59.4.4 Fragmentation modes 

59.5. Summary 

59.6. Model Questions 

59.7. Self Assessment Question 

59.8. References 

 

 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-IV 

CEM-401 - ADVANCED SPECTROSCOPY-II 

COMBINED APPLICATION OF SPECTROSCOPIC TECHNIQUES: SLM No: 60 

60.1. Objective 

60.2. Introduction 

60.3. Keywords 

60.4. Materials 

60.4.1 Combined application of spectroscopic techniques (UV, IR, NMR, MS) in 

elucidation of structure and study of reactions of organic compounds 

60.5. Summary 

60.6. Model Questions 

60.7. Self Assessment Question 

60.8. References 

 

 

 

 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-IV 

CEM-401 - ADVANCED SPECTROSCOPY-II 

CD ORD AND MOSSBAUER SPECTROSCOPY: SLM No: 61 

61.1. Objective 

61.2. Introduction 

61.3. Keywords 

61.4. Materials 

 61.4.1 CD and ORD Spectroscopy 

 61.4.2 Mossbauer spectroscopy 

  61.4.2.1 Mossbauer spectroscopy principle 

  61.4.2.2 Experimental set up 

  61.4.2.3 Center shift 

  61.4.2.4 Quadrupole interaction 

  61.4.2.5 Magnetic interaction 

  61.4.2.6 Mossbauer spectra of iron compounds 

  61.4.2.7 Applications study of spin, oxidation states, bonding and spin transitions 

61.5. Summary 

61.6. Model Questions 

61.7. Self Assessment Question 

61.8. References 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-IV 

CEM-402 - ADVANCED PHYSICAL CHEMISTRY-III 

QUANTUM MECHANICS OF MANY ELECTRON SYSTEMS-I: SLM No: 62-P 

62-P.1. Objective 

62-P.2. Introduction 

62-P.3. Key Words 

62-P.4. Study Materials 

 62-P.4.1 Identical particle and Pauli’s Antisymmetry principle 

 62-P.4.2 Slater determinant for system with more than two electrons 

 62-P.4.3 Eigen functions of many electron spin operator:- Pure spin states, Energy  

   expectation value of pure spin states 

 62-P.4.4 Orbitals in many electron atoms: The Hartree-Fock Theory, Koopman’s   

  theorem, The Hatree-Fock-Roothaan method for closed cell systems, Roothaan  

  equation, Brillouin’s theorem. 

62-P.5. Summary 

62-P.6. Model Ouestions 

62-P.7. Self Assessment Questions 

62-P.8. References 

 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-IV 

CEM-402 - ADVANCED PHYSICAL CHEMISTRY-III 

ATOMIC SPECTROSCOPY: SLM No: 63-P 

63-P.1. Objective 

63-P.2. Introduction 

63-P.3. Key Words 

63-P.4. Study Materials 

 63-P.4.1 Ground state electronic configuration of elements 

 63-P.4.2 Spectroscopic term symbol: LS coupling scheme, j-j coupling scheme 

 63-P.4.3 Electronic spectrum of many electron atoms 

 63-P.4.4 Zeeman Effect in many electron atoms 

 63-P.4.5 Electron correlation and method of configuration interaction. 

63-P.5. Summary 

63-P.6. Model Question 

63-P.7. Self Assessment Question 

63-P.8. References 

 

 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-IV 

CEM-402 - ADVANCED PHYSICAL CHEMISTRY-III 

QUANTUM MECHANICS OF DIATOMIC MOLECULES: SLM No: 64-P 

64-P.1. Objective 

64-P.2. Introduction 

64-P.3. Key Words 

64-P.4. Study Materials 

 64-P.4.1 Born – Oppenheimer approximation 

 64-P.4.2 Solution of electronic Schrodinger equation for molecules 

 64-P.4.3 Valence bond method, and The molecular orbital theory 

 64-P.4.4 MO term symbols, Comparison of MO and VB theory. 

64-P.5. Summary 

64-P.6. Model Question 

64-P.7. Self Assessment Question 

64-P.8. References  

 

 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-IV 

CEM-402 - ADVANCED PHYSICAL CHEMISTRY-III 

QUANTUM MECHANICS OF MANY ELECTRON SYSTEM-II: SLM No: 65-P 

65-P.1. Objective 

65-P.2. Introduction 

65-P.3. Key Words 

65-P.4. Study Materials 

 65-P.4.1 Basis sets for the MO calculations of polyatomic molecules 

 65-P.4.2 Configuration interaction 

 65-P.4.3 Density function theory 

 65-P.4.4 Global reactivity descriptors - polarizability, chemical hardness 

 65-P.4.5 Electrophilicity - Local reactivity descriptors - Fukui functions 

 65-P.4.6 Calculations of MO of polyatomic molecules, Illustrative examples of Ab initio  

   HF and Post HF calculations 

 65-P.4.7 Atomic charge and bonding Indices in polyatomic molecules. 

65-P.5. Summary 

65-P.6. Model Questions 

65-P.7. Self Assessment Question 

65-P.8. References 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-IV 

CEM-402 - ADVANCED PHYSICAL CHEMISTRY-III 

APPLICATIONS OF PERTURBATION THEORY: SLM No: 66-P 

66-P.1. Objective 

66-P.2. Introduction 

66-P.3. Keywords 

66-P.4. Study Materials 

 66-P.4.1 The Hellmann-Feynman theorem 

 66-P.4.2 Electrical responsive properties 

 66-P.4.3 Perturbation treatment to NMR spectroscopy: A-X, A2 Spin system, more than  

  two spin system 

 66-P.4.4 ESR spectroscopy: total magnetic Hamiltonian of an electron, magnetic   

  interaction in atoms 

 66-P.4.5 Application of perturbation theory on the splitting of ESR lines on some model  

  system 

66-P.5. Summary 

66-P.6. Model Question 

66-P.7. Self Assessment Questiom 

66-P.8. References 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-IV 

CEM-403 - ADVANCED PHYSICAL CHEMISTRY-IV 

CHEMICALS KINETICS-II: SLM No: 67-P 

67-P.1. Objective 

67-P.2. Introduction 

67-P.3. Keywords 

67-P.4. Study Materials 

 67-P.4.1 Thermodynamics formulation of reaction rates 

 67-P.4.2 Potential energy surface, reaction co-ordinates and reaction path 

 67-P.4.3 BEBO method and Absolute rate theory by using partition function 

 67-P.4.4 Statistical formulation of chemical kinetics, equilibrium formulation 

 67-P.4.5 Derivation of expression for specific rate, entropy of activation, volume of  

   activation. Rates of chemisorptions, rates of desorption 

67-P.5. Summary 

67-P.6. Model Question 

67-P.7. Self Assessment Question 

67-P.8. References 

 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-IV 

CEM-403 - ADVANCED PHYSICAL CHEMISTRY-IV 

CHEMICALS KINETICS-III: SLM No: 68-P 

68-P.1. Objective 

68-P.2. Introduction 

68-P.3. Keywords 

68-P.4. Study Materials 

 68-P.4.1 Rate processes and some physical phenomena 

 68-P.4.2 Statistical approach to rate theory: Hinshelwood, RRK and RRKM theories 

 68-P.4.3 Reaction in molecular beams and shockwaves. Application of absolute reaction  

   rate theory in viscosity 

 68-P.4.4 Diffusion controlled reaction (full and partial microscopic diffusion controlled).  

   Bimolecular surface reaction of different types  

68-P.4.5 Inhibition, exchange reactions.  

68-P.4.6 TST of surface reaction. 

68-P.5. Summery 

68-P.6. Model Question 

68-P.7. Self Assessment Question 

68-P.8. References 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-IV 

CEM-403 - ADVANCED PHYSICAL CHEMISTRY-IV 

MACROMOLECULES: SLM No: 69-P 

69-P.1. Objective 

69-P.2. Introduction 

69-P.3. Keywords 

69-P.4. Study Materials 

 69-P.4.1 Classification of polymers 

 69-P.4.2 Kinetics of polymerization 

 69-P.4.3 Molecular weight of polymers, molecular weight determination by viscosity,  

   osmometry, light scattering, diffusion and ultracentrifugation methods 

 69-P.4.4 Thermodynamics of polymer solutions 

 69-P.4.5 Polymer conformation. 

69-P.5. Summery 

69-P.6. Model Question 

69-P.7. Self Assessment Question 

69-P.8. References 

 

 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-IV 

CEM-403 - ADVANCED PHYSICAL CHEMISTRY-IV 

BIOPOLYMERS: SLM No: 70-P 

70-P.1. Objective 

70-P.2. Introduction 

70-P.3. Keywords 

70-P.4. Study Materials 

 70-P.4.1 Structure of biomolecules 

  70-P.4.1.1 Protein-building, peptide bonds, primary, secondary, tertiary,   

    quaternary structure. Phi-Psi map  

  70-P.4.1.2 Nucleic acids- A,B,Z conformations, t-RNA conformation,   

    carbohydrates and lipids biomembranes.  

 70-P.4.2 SDS-PAGE (for proteins), agarose gel method (for nucleic acids) 

 70-P.4.3 Techniques to study biomolecules: CD, ORD, Flurescence, IR and Raman  

   spectroscopy 

70-P.5. Summery 

70-P.6. Model Question 

70-P.7. Self Assessment Question 

70-P.8. References 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-IV 

CEM-403 - ADVANCED PHYSICAL CHEMISTRY-IV 

ADVANCED ELECTROCHEMISTRY: SLM No: 71-P 

71-P.1. Objective 

71-P.2. Introduction 

71-P.3. Keywords 

71-P.4. Study Materials 

 71-P.4.1 Overvoltage 

 71-P.4.2 Polarography 

 71-P.4.3 Amperometric titration 

 71-P.4.4 Basic principles of cyclic voltammetry and coulometry, polyelectrolyte 

 71-P.4.5 Mechanism of multi-step electrochemical reactions 

 71-P.4.6 Hydrogen overvoltage 

 71-P.4.7 Thermodynamics of ideally polarized electrodes  

 71-P.4.8 Structures of metal and semiconductor-electrolyte junctions 

 71-P.4.9 Fuel cell and photoelectrochemical cells. 

71-P.5. Summery 

71-P.6. Model Question 

71-P.7. Self Assessment Question 

71-P.8. References 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-IV 

CEM-404 - CHEMISTRY IN TECHNOLOGY 

BIOPHYSICAL CHEMISTRY: SLM No: 72-P 

72-P.1. Objective 

72-P.2. Introduction 

72-P.3. Keywords 

72-P.4. Materials 

 72-P.4.1 Structure and function of biomolecules: protein, nuclic acid, carbohydrates and  

   lipids 

 72-P.4.2 Membrane structure 

 72-P.4.3 Biomolecular complexes 

  72-P.4.3.1 Protein-ligand, enzyme-substrate and drug-DNA 

  72-P.4.3.2 Examples 

 72-P.4.4 Techniques for study of biomolecular structure and function 

72-P.5. Summary 

72-P.6. Model Questions 

72-P.7. Self Assessment Question 

72-P.8. References 

 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-IV 

CEM-404 - CHEMISTRY IN TECHNOLOGY 

INSTRUMENTAL ANALYSIS: THEORY AND PRACTICES: SLM No: 73-P 

73-P.1. Objective 

73-P.2. Introduction 

73-P.3. Keywords 

73-P.4. Materials 

 73-P.4.1 Electron Microscopy 

 73-P.4.2 Atomic force microscopy 

 73-P.4.3 Polarizing optical microscopy 

 73-P.4.4 Circular dichroism 

 73-P.4.5 Calorimetry 

 73-P.4.6 Phase contrast microscope 

 73-P.4.7 Dynamic light scattering 

 73-P.4.8 Epi fluorescence microscopy 

73-P.5. Summary 

73-P.6. Model Questions 

73-P.7. Self Assessment Question 

73-P.8. References 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-IV 

CEM-404 - CHEMISTRY IN TECHNOLOGY 

CHEMICAL TOXICOLOGY: SLM No: 74-P 

74-P.1. Objective 

74-P.2. Introduction 

74-P.3. Keywords 

74-P.4. Materials 

 74-P.4.1 Toxic Chemicals in the environment 

 74-P.4.2 Impact of toxic chemicals on enzymes 

 74-P.4.3 Biochemical effects of arsenic, cadmium, sulphur dioxide, ozone and PAN,  

   Cyanide, pesticides, Carcinogens 

74-P.5. Summary 

74-P.6. Model Questions 

74-P.7. Self Assessment Question 

74-P.8. References 

 

 

 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-IV 

CEM-404 - CHEMISTRY IN TECHNOLOGY 

CORROSION TECHNOLOGY: SLM No: 75-P 

75-P.1. Objective 

75-P.2. Introduction 

75-P.3. Keywords 

75-P.4. Materials 

 75-P.4.1 Introduction 

 75-P.4.2 What is corrosion 

 75-P.4.3 Corrosion principles 

 75-P.4.4 Electrochemical and other aspects of corrosion 

 75-P.4.5 Corrosion prevention 

75-P.5. Summary 

75-P.6. Model Questions 

75-P.7. Self Assessment Question 

75-P.8. References 

 

 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-IV 

CEM-402 - ADVANCED ORGANIC CHEMISTRY-III 

ORGANIC PHOTOCHEMISTRY-I: SLM No: 62-O 

62-O.1. Objective 

62-O.2. Introduction 

62-O.3. Keywords 

62-O.4. Materials 

 62-O.4.1 Fundamental concepts 

 62-O.4.2 Jablonski diagram 

 62-O.4.3 Photochemistry of Organic Compounds 

 62-O.4.4 Norrish type- I processes 

 62-O.4.5 Norrish type- II processes 

 62-O.4.6 Patterno Buchi reaction 

 62-O.4.7 Barton reaction 

 62-O.4.8 Addition reaction 

 62-O.4.9 Oxidation reaction 

62-O.5. Summary 

62-O.6. Model Questions 

62-O.7. Self Assessment Question 

62-O.8. References 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-IV 

CEM-402 - ADVANCED ORGANIC CHEMISTRY-III 

ORGANIC PHOTOCHEMISTRY-II: SLM No: 63-O 

63-O.1. Objective 

63-O.2. Introduction 

63-O.3. Keywords 

63-O.4. Materials 

 63-O.4.1 Photochemical reduction 

 63-O.4.2 Substitution reaction 

 63-O.4.3 Cis-trans isomerism 

 63-O.4.4 Photochemistry of butadiene 

 63-O.4.5 di-pi methane rearrangement and related process 

63-O.5. Summary 

63-O.6. Model Questions 

63-O.7. Self Assessment Question 

63-O.8. References 

 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-IV 

CEM-402 - ADVANCED ORGANIC CHEMISTRY-III 

BIOLOGICAL ACTIVE MOLECULES: SLM No: 64-O 

64-O.1. Objective 

64-O.2. Introduction 

64-O.3. Keywords 

64-O.4. Materials 

 64-O.4.1 Antibiotics 

 64-O.4.2 Penicillin 

 64-O.4.3 Cephalosporin 

 64-O.4.4 Streptomycin 

 64-O.4.5 Structure, Synthesis and biological activity to bacteria 

64-O.5. Summary 

64-O.6. Model Questions 

64-O.7. Self Assessment Question 

64-O.8. References 

 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-IV 

CEM-402 - ADVANCED ORGANIC CHEMISTRY-III 

VITAMINS AND CO-ENZYMES: SLM No: 65-O 

65-O.1. Objective 

65-O.2. Introduction 

65-O.3. Keywords 

65-O.4. Materials 

 65-O.4.1 Vitamins A1, B1, C, K coenzymes 

 65-O.4.2 NAD, FAD and reactivity of different Vitamin in biological reactions 

 65-O.4.3 Chemistry of nucleosides nucleotides and ATP 

 65-O.4.4 Elementary structure and role of DNA and various types of RNA’s in protein  

   biosynthesis 

65-O.5. Summary 

65-O.6. Model Questions 

65-O.7. Self Assessment Question 

65-O.8. References 

 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-IV 

CEM-402 - ADVANCED ORGANIC CHEMISTRY-III 

HETERCYCLES: SLM No: 66-O 

66-O.1. Objective 

66-O.2. Introduction 

66-O.3. Keywords 

66-O.4. Materials 

 66-O.4.1 Synthesis and Reactions 

 66-O.4.2 Generalized approach to the synthesis of heterocycles possessing 5-,6-, and 7-  

   membered rings with one or two heteroatoms per ring 

 66-O.4.3 Reactions of heterocycles: 

  66-O.4.3.1 Oxidation and Reduction 

  66-O.4.3.2 Reactions with electrophiles 

  66-O.4.3.3 Reaction with nucleophiles 

  66-O.4.3.4 Reaction with other reactive intermediates with typical monocyclic  

    and fused ring systems as examples 

66-O.5. Summary 

66-O.6. Model Questions 

66-O.7. Self Assessment Question 

66-O.8. References 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-IV 

CEM-403 - ADVANCED ORGANIC CHEMISTRY-IV 

STEREOCHEMISTRY-III: SLM No: 67-O 

67-O.1. Objective 

67-O.2. Introduction 

67-O.3. Keywords 

67-O.4. Materials 

 67-O.4.1 Conformation and Chemical Reactivity 

  67-O.4.1.1 Curtin-Hammett principle 

  67-O.4.1.2 Its derivation under different conditions and applications 

 67-O.4.2 Quantitative treatement of mobile systems 

 67-O.4.3 Winstein Holress equation 

 67-O.4.4 Eliel equation 

 67-O.4.5 Applications of Winstein Holress equation and Eliel equation 

 67-O.4.6 Allylic 1,2 - and 1, 3-strain (in pseudoallylic systems also) 

 67-O.4.7 Applications 

67-O.5. Summary 

67-O.6. Model Questions 

67-O.7. Self Assessment Question 

67-O.8. References 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-IV 

CEM-403 - ADVANCED ORGANIC CHEMISTRY-IV 

STEREOCHEMISTRY-IV: SLM No: 68-O 

68-O.1. Objective 

68-O.2. Introduction 

68-O.3. Keywords 

68-O.4. Materials 

 68-O.4.1 Fused ring systems 

 68-O.4.2 trans and cis decalins 

 68-O.4.3 Conformation 

 68-O.4.4 Steroid and nonsteroid conformation 

 68-O.4.5 Symmetry 

 68-O.4.6 Torsion angle 

 68-O.4.7 Enthalphy 

 68-O.4.8 Entropy 

 68-O.4.9 Free energy 

 68-O.4.10 Substituted decalins, q- methyldecalins and 9,10 dimethyldecalins 

 68-O.4.11 Decalones 

 68-O.4.12 Conformation of cis-octalins and trans-octalins 

68-O.5. Summary 

68-O.6. Model Questions 

68-O.7. Self Assessment Question 

68-O.8. References 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-IV 

CEM-403 - ADVANCED ORGANIC CHEMISTRY-IV 

STEREOCHEMISTRY-V: SLM No: 69-O 

69-O.1. Objective 

69-O.2. Introduction 

69-O.3. Keywords 

69-O.4. Materials 

 69-O.4.1 Sterochemistry of 4-10 membered rings 

 69-O.4.2 Transanular reactions 

 69-O.4.3 Perhydrophenanthrenes and Perhydroanthracenes  

  69-O.4.3.1 Conformation 

  69-O.4.3.2 Energy 

  69-O.4.3.3 Symmetry 

  69-O.4.3.4 Optical activity 

  69-O.4.3.5 Relative stability 

 69-O.4.4 Sterochemistry of Perhydrodiphenic acids and Perhydrophenanthrenes 

 69-O.4.5 Conformations of some triterpenes. 

69-O.5. Summary 

69-O.6. Model Questions 

69-O.7. Self Assessment Question 

69-O.8. References 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-IV 

CEM-403 - ADVANCED ORGANIC CHEMISTRY-IV 

STEREOCHEMISTRY-VI: SLM No: 70-O 

70-O.1. Objective 

70-O.2. Introduction 

70-O.3. Keywords 

70-O.4. Materials 

 70-O.4.1 Modern concepts of nucleophilic addition to carbonyl compounds 

 70-O.4.2 Felkin model (torsional strain) 

 70-O.4.3 Burzi Dunitz trajectory 

 70-O.4.4 Cieplak model 

 70-O.4.5 Examples 

70-O.5. Summary 

70-O.6. Model Questions 

70-O.7. Self Assessment Question 

70-O.8. References 

 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-IV 

CEM-403 - ADVANCED ORGANIC CHEMISTRY-IV 

STEREOCHEMISTRY-VII: SLM No: 71-O 

71-O.1. Objective 

71-O.2. Introduction 

71-O.3. Keywords 

71-O.4. Materials 

 71-O.4.1 Optical rotation, specific and molecular rotations-their units 

 71-O.4.2 Brewster rule 

 71-O.4.3 Lowe’s rule 

 71-O.4.4 Origin of optical rotation 

 71-O.4.5 Circular birefringence 

 71-O.4.6 Optical rotatory dispersion (ORD) 

 71-O.4.7 Octane rule 

 71-O.4.8 Axial haloketone rule-application (Octant projection diagrams) 

 71-O.4.9 Circular dichroism (CD) differential dichronic absorption 

 71-O.4.10 Specific ellipticity and molar ellipticity 

 71-O.4.11 Applications of CD-helicity rule 

 71-O.4.12 Exciton chirality (dibenzoate chirality rule) 

 71-O.4.13 Davydor splitting-applications with different steroidal glycols 

71-O.5. Summary 

71-O.6. Model Questions 

71-O.7. Self Assessment Question 

71-O.8. References 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-IV 

CEM-404 - INDUSTRIAL CHEMISTRY-II 

FILTRATION & FLOW MEASURING INSTRUMENT: SLM No: 72-OA 

72-OA.1. Objectives 

72-OA.2. Introduction 

72-OA.3. Key Words 

72-OA.4. Material 

 72-OA.4.1 Monometer 

 72-OA.4.2 Measurement of flowing fluids 

 72-OA.4.3 Area Meters or Rotameters 

 72-OA.4.4 Filtration 

  72-OA.4.4.1 Filtration Equipments 

   72-OA.4.4.1.1 Discontinuous Pressure Filter 

   72-OA.4.4.1.2 Continuous Filtration 

72-OA.5. Summary 

72-OA.6. Self Assessment Questions 

72-OA.7. References 

 

 

 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-IV 

CEM-404 - INDUSTRIAL CHEMISTRY-II 

PRINCIPAL OF DIFFUSION AND MASS TRANSFER: SLM No: 73-OA 

73-OA.1 Objectives 

73-OA.2 Introduction 

73-OA.3 Keywords 

73-OA.4. Materials 

 73-OA.4.1 Molecular Diffusion 

  73-OA.4.1.1 Fick’s Law of Diffusion  

  73-OA.4.1.2 Diffusion of Gases 

   73-OA.4.1.2.1 Equimolar Counter Diffusion 

   73-OA.4.1.2.2 Diffusion through a Stagnant Layer 

  73-OA.4.1.3 Diffusion of Liquids 

   73-OA.4.1.3.1 Equimolar Counter Diffusion 

   73-OA.4.1.3.2 Diffusion through a Stagnant Layer 

  73-OA.4.1.4 Diffusion through Solids 

  73-OA.4.1.5 Prediction of Diffusivity 

 73-OA.4.2 Mass Transfer Coefficient  

 73-OA.4.3 Theory of Mass Transfer 

 73-OA.4.4 Mass Transfer across a Phase Boundary and Concept of Overall Mass Transfer  

   Coefficient 

 73-OA.4.5 Simultaneous Heat and Mass Transfer 

  73-OA.4.5.1 Humidification and Dehumidification 

   73-OA.4.5.1.1Wet Bulb Temperature & Adiabatic Saturation Temperature 

  73-OA.4.5.2 Cooling Towers 

  73-OA.4.5.3 Drying 

 73-OA.4.6 Application of Fick’s Law 

73-OA.5. Summary 

73-OA.6 .Self assessment questions 

73-OA.7. References 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-IV 

CEM-404 - INDUSTRIAL CHEMISTRY-II 

ORE PROCESSING /BENEFICATION: SLM No: 74-OA 

74-OA.1. Objectives 

74-OA.2. Introduction  

74-OA.3. Key words 

74-OA.4. Materials 

 74-OA.4.1 Ore 

 74-OA.4.2 Classification of ore 

 74-OA.4.3 Mineral processing 

 74-OA.4.4 Necessity of beneficiation process 

 74-OA.4.5 Scope of mineral processing 

 74-OA.4.6 Concentration of ore by physical methods 

 74-OA.4.7 Concentration 

 74-OA.4.8 Ore handling 

 74-OA.4.9 Dewatering 

 74-OA.4.10 Removal of harmful materials 

 74-OA.4.11 Froth flotation 

 74-OA.4.12 Principles Froth flotation 

 74-OA.4.13 Magnetic separation 

  74-OA.4.13.1 Types of magnetic seperators 

 74-OA.4.14 Screening 

  74-OA.4.14.1 Factors affecting the screen performance 

 74-OA.4.15 Leaching process 

74-OA.5. Summary 

74-OA.6. Self Assessment Questions 

74-OA.7. References 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-IV 

CEM-404 - INDUSTRIAL CHEMISTRY-II 

FUEL: SLM No: 75-OA 

75-OA.1. Objectives 

75-OA.2 Introduction 

75-OA.3 Key words 

75-OA.4. Materials 

 75-OA.4.1 Characteristic of a good fuel 

 75-OA.4.2 Classification of fuels 

 75-OA.4.3 Liquid fuels 

 75-OA.4.4 Solid fuels 

 75-OA.4.5 Gaseous fuel 

 75-OA.4.6 Coal 

 75-OA.4.6.1 Origin of coal 

  75-OA.4.6.2 Analysis of coal 

 75-OA.4.7 Combustion 

  75-OA.4.7.1 Principle of combustion 

  75-OA.4.7.2 3T’s of combustion 

 75-OA.4.8 Petroleum and Refineries 

 75-OA.4.9 Synthetic liquid fuel 

 75-OA.4.10 Bergius process 

 75-OA.4.11 Fischer-Tropsch process 

  75-OA.4.11.1 General process description 

  75-OA.4.11.2 Chemistry 

75-OA.5. Summary 

75-OA.6. Self assessment question 

75-OA.7. References 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-IV 

CEM-404 - INDUSTRIAL CHEMISTRY-II 

REFRACTORY: SLM No: 76-OA 

76-OA.1. Objectives 

76-OA.2. Introduction  

What is a refractory? 

Role of refractories 

Purposes of refractories 

Melting point of some pure components used to manufacture refractories 

76-OA.3. Keywords 

76-OA.4. Materials 

 76-OA.4.1 Properties of characterization for refractories  

 76-OA.4.2 Classifications of refractory material 

 76-OA.4.2.1 Based on chemical composition  

 Acidic 

   Basic 

   Neutral 

  76-OA.4.2.2 Based on physical form 

   Brick 

   Monolithic 

 76-OA.4.3 Nomenclature of fireclay refractories 

 76-OA.4.4 Insulating refractory materials 

 76-OA.4.5 Manufacture of refractory materials 

 76-OA.4.6 Manufacturing process description 

 Emission & control 

 76-OA.4.7 Refractory Cement 

 76-OA.4.8 Uses of Refractories 

76-OA.5. Summary 

76-OA.6. Glossary 

76-OA.7. Model Questions 

76-OA.8. Self Assessment Questions 

76-OA.9. References 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-IV 

CEM-404 - CHEMICAL PRINCIPLES IN FOOD SCIENCE AND TECHNOLOGY 

STORAGE AND HANDLING OF FRESH FRUITS AND VEGETABLES:  

SLM No: 72-OB 

72-OB.1. Objective 

72-OB.2. Introduction 

72-OB.3. Keywords 

72-OB.4. Materials 

 72-OB.4.1 Pre and post harvest changes 

 72-OB.4.2 Thermal and osmotic dehydration of fruits and vegetables 

 72-OB.4.3 Canning and bottling 

 72-OB.4.4 CAP and MAP storage 

 72-OB.4.5 Juice extraction and preparation of drinks 

  72-OB.4.5.1 Syrups, Squashes, Cordials, Nectars, Jam, Jelly, Marmalade,   

    Ketchup, Pickles, Chutneys, Sauces 

 72-OB.4.6 Fruits juice concentrates and powders 

 72-OB.4.7 Fermented fruit and Vegetable products 

72-OB.5. Summary 

72-OB.6. Model Questions 

72-OB.7. Self Assessment Question 

72-OB.8. References 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-IV 

CEM-404 - CHEMICAL PRINCIPLES IN FOOD SCIENCE AND TECHNOLOGY 

SCIENCE AND TECHNOLOGY OF DAIRY PROCESSING: SLM No: 73-OB 

73-OB.1. Objective 

73-OB.2. Introduction 

73-OB.3. Keywords 

73-OB.4. Materials 

 73-OB.4.1 Definition 

 73-OB.4.2 Composition of milk 

 73-OB.4.3 Quality standards for milk 

 73-OB.4.4 Pasteurization of milk 

 73-OB.4.5 Standardization 

 73-OB.4.6 Toning 

 73-OB.4.7 Homogenization and cream separation 

 73-OB.4.8 Technology of dried whole milk, butter, ghee, margarine, condensed milk,  

   fermented milk products, UHT milk, ice-cream, cheese (cheddar, cottage) 

73-OB.5. Summary 

73-OB.6. Model Questions 

73-OB.7. Self Assessment Question 

73-OB.8. References 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-IV 

CEM-404 - CHEMICAL PRINCIPLES IN FOOD SCIENCE AND TECHNOLOGY 

SCIENCE AND TECHNOLOGY OF CEREAL PROCESSING: SLM No: 74-OB 

74-OB.1. Objective 

74-OB.2. Introduction 

74-OB.3. Keywords 

74-OB.4. Materials 

 74-OB.4.1 Production of milled rice 

 74-OB.4.2 Parboiling and parboiled rice 

 74-OB.4.3 Wheat processing 

  74-OB.4.3.1 Classification of wheat 

  74-OB.4.3.2 Milling of wheat 

  74-OB.4.3.3 Dough mixing 

  74-OB.4.3.4 Types of dough and its rheology testing 

  74-OB.4.3.5 Production of wheat products such as bread, biscuits and cakes 

74-OB.5. Summary 

74-OB.6. Model Questions 

74-OB.7. Self Assessment Question 

74-OB.8. References 

 

 

 

 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-IV 

CEM-404 - CHEMICAL PRINCIPLES IN FOOD SCIENCE AND TECHNOLOGY 

SCIENCE AND TECHNOLOGY OF FATS AND OILS PROCESSING: SLM No: 75-OB 

75-OB.1. Objective 

75-OB.2. Introduction 

75-OB.3. Keywords 

75-OB.4. Materials 

 75-OB.4.1 Chemical composition 

 75-OB.4.2 Nutritional importance of dietary oils and fats 

 75-OB.4.3 Effect of processing and storage on fats and oils (oxidative and hydrolytic  

   rancidity) 

 75-OB.4.4 Fat micelles 

 75-OB.4.5 Soap and detergency 

 75-OB.4.6 Essential fatty acids  

 75-OB.4.7 Extraction 

 75-OB.4.8 Physical and chemical refining of oils from oil seed such as mustard including 

   winterization, bleaching and deodorization 

 75-OB.4.9 Hydrogenation and catalysis 

 75-OB.4.10 Margarine 

 75-OB.4.11 Analytical techniques for fat and oil analysis 

75-OB.5. Summary 

75-OB.6. Model Questions 

75-OB.7. Self Assessment Question 

75-OB.8. References 

 

 



Note: P Stands for Physical, O Stands for Organic, 

Students are requested to choice either A or B. 

SEM-IV 

CEM-404 - CHEMICAL PRINCIPLES IN FOOD SCIENCE AND TECHNOLOGY 

QUALITY CONTROL AND FOOD SAFETY: SLM No: 76-OB 

76-OB.1. Objective 

76-OB.2. Introduction 

76-OB.3. Keywords 

76-OB.4. Materials 

 76-OB.4.1 Quality definition of different food products according to food laws:   

   especially FSSAI, PFA, FPO, Essential Commodities Act, 1955, BIS,  

   AGMARK 

 76-OB.4.2 Classifications and functions and safety limits of food additives such as  

   preservatives, antioxidants, colors, emulsifiers, sweeteners, buffering salts 

 76-OB.4.3 Voluntary quality standards and certification - GMP, HACCP, GAP, ISO  

   9000, ISO 14000, ISO 22000 

 76-OB.4.4 Misbranding 

 76-OB.4.5 Adulteration in oil, dairy items and spices 

76-OB.5. Summary 

76-OB.6. Model Questions 

76-OB.7. Self Assessment Question 

76-OB.8. References 

 

 

 

 

 

 

 



 

Structure of SLMs for  

M.Sc. In COMPUTER SCIENCE 



SEMESTER 1 

COS-101: Data Structure and Algorithm 

SLM 01: Introduction to Data Structure and Arrays 

Relevance of the Unit 

Objective 

1.1 Introduction to Data Structure 

1.1.1 Definition of Data Structure 

1.1.2 Types of Data Structure 

 Linear Vs Non-Linear Data Structure 

 The Difference between Data Structure and Storage Structure 

1.1.3 Abstract Data Types (ADT) 

1.1.4Basic Concept of Algorithm 

 Algorithm and its Characteristics 

 Complexity of an algorithm 

 Time Complexity: 

 Space Complexity: 

 Time Space Trade-off 

 Growth Rate 

 Best, Worst and Average Case Analysis of an Algorithm 

 Asymptotic Notation 

 Big-O notation 

 Big-Ω notation 

 Big-Θnotation 

 Small-o notation 

 Small- ω notation 

1.2Array 

       1.2.1  Basic Concept of Array 

       1.2.2 Representation of Single dimensional array 

 Length and size of a one dimensional array 

 Address calculation of single dimensional array 

1.2.3  Representation of Two dimensional array 

 Memory Representation of  2D Array: 

 Row Major Order Memory Representation: 

 Column Major Order Memory Representation: 

 Length and size of a two dimensional array 

 Address calculation of two dimensional arrays 

1.2.4  Representation of multidimensional array 

 Length and size of a multidimensional array 

 Address calculation of multidimensional array 

1.2.5 Application of arrays. 

1.3Character and String in C 

 What is character? 



 What is string? 

 How strings are used as a parameter? 

1.4 Sparse matrix 

     1.4.1 What is sparse matrix 

     1.4.2 Representation of sparse matrix in memory 

     1.4.3 Different types of sparse matrix 

 Tri diagonal matrix 

Address Calculation (When non zero element of a tridiagonal matrix    are placed in a linear 

array ): 

 Lower triangular matrix 

Address Calculation (When non zero element of a lower triangular matrix are placed in a 

linear array B): 

 Upper triangular matrix 

Address Calculation (When nonzero element of a upper triangular matrix are placed in a 

linear array B): 

1.5 Vectors 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 02: Stack and Queues 

 

Relevance of the Unit 

Objective 

2.1 Stack 

2.1.1 Definition and Brief description 

 Stack is a LIFO (Last In First Out) or FILO (First In Last Out) structure. 
2.1.2 Operations of Stack 

 PUSH operation : Algorithm and explanation 

 POP operation: Algorithm and explanation 

2.1.3 Linked Representation of stack 

 PUSH operation using linked representation 

 POP operation using linked representation 

2.1.4 Application of stack 

2.1.5 Recursion 

2.1.6 Tower of Hanoi Problem 

2.1.7 Expression Representation 

 [i] Conversion of Infix to Postfix 

 [ii] Conversion of Infix to Pre-fix: 

 [iii] Conversion of Postfix to Infix  

 [iv] Conversion of Prefix to Infix 

 [v] Evaluation of Postfix Expression 



2.2 Queue 

2.2.1 Definition and Brief description 

2.2.2 Operations of Queue 

 INSERTION Algorithm: array representation 

 DELETION Algorithm: Array representation 

2.2.3 Linked representation of Queue 

 INSERTION Algorithm: Linked Representation 

 DELETION Algorithm: Linked Representation 

2.2.4 Circular Queue 

2.2.5 Representation of Circular Queue 

 Insertion Function on Circular Queue 

 Deletion Function on Circular Queue 

2.2.6 Deque (D- Queue) 

 Function of  Insertion of an element at the front end of the queue 

 Function of Deletion of an element from the rear end of the queue 

2.2.7 Priority Queue 

2.3 Application of Queue 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 03: Linked list and Trees 

Relevance of the Unit 

Objective 

3.1 Linked list 

 Introduction 

 Types of Linked List: 

3.1.1 Singly linked list 

 Representation: Data Structure 

 Creation of a singly linked list 

 Different operations on a linked list 

 Insertion of a node at the beginning 

 Insertion of a node at the end of a linked list 

 Insertion of a node at any position of a linked list 

 Deletion of the first node from a linked list 

 Deletion of the last node from a linked list 

 Deletion of any intermediate node from a linked list 

 Searching an element in a linked list 

3.1.2 Doubly linked list 

 Necessity of Doubly Linked List 

 Basic Operations of Doubly Linked list 

 Creation of a doubly linked list for n nodes. 



 Insert a node before first node of a doubly linked list. 

 Insert a node after the last node of a doubly linked list. 

 Insert a node at intermediate position of a doubly linked list. 

 To delete first node from a doubly linked list. 

 To delete last node from a doubly linked list. 

 To delete a node fromintermediate positionof a doubly linked list. 

3.1.3 Circular Linked list 

 Singly Circular Linked List 

 Doubly Circular Linked List 

 What are the differences between Linked list and array? 

 Application of Linked List 
3.1.4 Garbage Collection and Compaction 

 Garbage Collection (GC) 

 Compaction 

3.1.5 Generalised linked list 

3.1.6 Polynomial Representation using Linked list 

 Representation 

 Polynomial Addition 

3.2 Tree 

3.2.1 Basic terminology 

3.2.2 Binary tree 

 Different Types of Binary Tree 

 Complete Binary Tree 

 Full Binary Tree 

 Strictly binary tree 

 Skew tree 

 Representation of Binary tree 

 Array representation 

 Linked representation 

3.2.3 Algorithm: Traversing of Binary Tree 

 Preorder Traversal (Parent-Left-Right) 

 Inorder Traversal   (Left-Parent-Right) 

 Postorder Traversal (Left-Right-Parent) 

3.2.4 Binary Search Tree (BST) 

 Creation of Binary Search Tree 

 Searching a node with key in a Binary Search Tree 

 Insertion of a node in a Binary Search Tree 

 Deletion of a node from Binary Search Tree 

3.2.5 Extended Binary tree 

3.2.6 Threaded Binary Tree 

3.2.7 Huffman code 

 Huffman Algorithm 

3.2.8 AVL tree 



 Different Rotations in AVL tree 

       (i) Left rotation    

       (ii) Right rotation 

       (iii) Left Right rotation 

       (iv) Right Left rotation 

3.2.9 B tree 

3.2.10 Representation of Algebraic expression using Tree 

3.2.11 Complexity of Search Algorithm 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 04: Searching, Hashing and Sorting 

Relevance of the Unit 

Objective 

4.1 Searching 

 4.1.1 Sequential Search 

 4.1.2 Binary Search 

4.2 Hashing 

 4.2.1 Hash Functions 

            4.2.1.1 The Division Method 

            4.2.1.2 The Midsquare Method 

            4.2.1.3 The Folding Method 

            4.2.1.4 Digit Analysis 

            4.2.1.5 The Length depend Method  

            4.2.1.6 Algebraic Coding 

            4.2.1.7 Multiplicative Hashing 

 4.2.2 Collision Resolution Techniques  

4.3 Sorting 

 4.3.1 Selection Sort 

 4.3.2 Bubble Sort 

 4.3.3 Quick Sort 

 4.3.4 Two-way Merge Sort 

 4.3.5 Heap Sort 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 05: Graph and File Structures 

Relevance of the Unit 

Objective 



5.1 Graphs 

 5.1.1 Terminology and Representation 

5.1.1.1 Graph Representation 

 5.1.2 Graph Traversal 

 5.1.3 Spanning Tree 

 5.1.4 Minimum Cost Spanning Tree 

  5.1.4.1 Kruskal’s Algorithm 

  5.1.4.2 Prim’s Algorithm 

5.2 File Organization 

 5.2.1. Introduction 

 5.2.2. Types of Files 

  5.2.2.1 Files of Unordered Records 

  5.2.2.2 Files of Ordered records 

  5.2.2.3 Indexing Structure for Files 

 5.2.3. Types of Single level ordered Indices 

  5.2.3.1 Primary Indices 

  5.2.3.2 Cluster Indices 

  5.2.3.3 Secondary Indices 

  5.2.3.4 Multilevel Indices 

 5.2.4. Dynamic Multilevel Indices 

  5.2.4.1 B-tree 

  5.2.4.2 B
+
-tree 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

COS-102: Advanced Computer Architecture 

 

SLM 06: Introduction 

 

Relevance of the Unit 

Objective 

6.1 Introduction 

6.2 Instruction Set Architecture (ISA) 

6.2.1 Instruction format 

6.2.2 CPU Organization 

6.2.3 Instruction Length 

6.2.4 Data ordering and memory addressing standards 

6.2.5 Addressing mode 

6.2.6 Instruction operations 

6.2.7 Type and size of operands 

6.3 Arithmetic and Logic Unit (ALU) 

6.3.1 Arithmetic unit 

6.3.2 Logic unit 

6.3.3 Shifter unit 



6.3.4 Arithmetic Logic Unit (ALU) 

6.4 Control Unit 

6.4.1 Hardware control unit 

6.4.2 Micro-programmed control unit 

6.5 Memory 

6.5.1 Memory parameters 

6.5.2 Memory Hierarchy 

6.6 Input – Output device 

6.6.1 I/O interface or controller 

6.6.2 I/O driver 

6.6.3 Mode of data transfer 

6.7 Measurement of performance 

6.7.1 Definitions of Time 

6.7.2 Clock period 

6.7.3 CPU Performance 

6.7.4 Performance metrics 

6.8 Taxonomy 

6.9 RISC AND CISC 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 07: Pipelining 

 

Relevance of the Unit 

Objective 

7.1 Introduction  

7.2 Liner pipelining 

7.2.1 Types of linear pipeline models 

7.2.2 Reservation Table 

7.2.3 Clock period 

7.2.4 Pipeline performance 

7.3 Non-linear pipeline 

7.3.1 Reservation table of non-linear pipeline  

7.3.2 Latency analysis 

7.3.3 Collision frees scheduling 

7.4 Classification of pipeline processor 

7.4.1 Instruction pipeline 

7.4.2 Arithmetic Pipeline 

7.4.3 Processor pipeline 

7.5 Pipeline hazards  

7.5.1 Structural hazard  

7.5.2 Control hazard 

7.5.3 Data Hazard  

7.6 Pipeline performance improvement  



7.6.1 Super pipelined Design  

7.6.2 Super scalar Design  

7.6.3 Very long instruction word (VLIW) processor  

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 08: Memory Systems 

 

Relevance of the Unit 

Objective 

8.1 Introduction 

8.2 Hierarchical memory 

8.2.1 Memory hierarchy 

8.2.2 Memory hierarchy properties 

8.2.3 Memory capacity planning 

8.3 Cache memory 

8.3.1 Cache memory performance  

8.3.2 Cache Mapping  

8.4. Virtual memory 

8.4.1 Memory Management Unit (MMU) 

8.4.2 Paging technique 

8.4.3 Segmentation 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 09: Multiprocessor Architecture & Interconnection Network 

 

Relevance of the Unit 

Objective 
9.1 Introduction 

9.2 Centralized shared-memory architecture 

   9.2.1 Flynn's Taxonomy 

   9.2.2 Centralized shared-memory system 

        9.2.2.1 UMA systems 

        9.2.2.2 Cache coherence  

9.3 Synchronization 

   9.3.1 Basic Hardware Primitives   

   9.3.2 Components of a Synchronization Event  

   9.3.3 Implementing Locks Using Coherence  

9.4 Memory Consistency 

9.5 Interconnection networks 

9.6 Distributed shared-memory systems 

9.7 Cluster Computing 



Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 10: Data Flow Architecture & Programming Environment 

 

Relevance of the Unit 

Objective 

10.1 Introduction 

10.2 Sequential execution model 

10.3 Data flow Architecture 

     10.3.1 Data flow graph 

     10.3.2 Petri nets 

     10.3.3. Static Data flow 

     10.3.4 Dynamic Data flow 

10.4 Programming Environment 

     10.4.1 Different Parameters 

     10.4.2 Message Passing 

10.5 Case studies 

     10.5.1 Current Architectural trends 

     10.5.2 DSP processor 

     10.5.3 Dual core technology 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

COS-103: Data Communication and Computer Network 

 

SLM 11: Overview of data communication and Networking 

 

Relevance of the Unit 

Objective 

11.1 Introduction 

11.2 Data Communication and its Components 

11.3 Data Representation 

11.4 Direction of Data Flow 

11.5 Network and its Properties and Categories 

11.6 Network Topology 

11.7 Internet and Services 

11.8 Protocols and Standards 

11.9 Reference Models 



11.10 OSI Model 

11.11 TCP/IP Model 

11.12 Comparative Study of OSI & TCP/IP Models 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 12: Physical level 

 

Relevance of the Unit 

Objective 

12.1 Introduction 

12.2 Analog and Digital Data and Signal 

12.3 Data Rate Limits 

12.4 Transmission Impairments 

12.5 Digital Transmission 

12.6 Analog Transmission 

12.7 Multiplexing  

12.8 FDM, WDM and TDM 

12.9 Switching Techniques 

12.10 Telephone Network 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 13: Data link layer and Medium access sub layer 

 

Relevance of the Unit 

Objective 

13.1 Introduction 

13.2 Types of errors 

13.3 Framing 

13.3.1 Character Stuffing 

13.3.2 Bit Stuffing 

13.4 Error Detection and Correction Methods 

13.4.1 Simple Parity check 

13.4.2 Two-dimensional Parity check 

13.4.3 Checksum 

13.4.4 Cyclic redundancy check 

13.4.5 Hamming code for error detection and correction 

13.5 Flow Control 



13.5.1 Stop and Wait protocol 

13.5.2 Sliding Window protocol 

13.6 Error Control 

13.6.1 Stop and Wait ARQ 

13.6.2 Go-Back-N ARQ 

13.6.3 Selective Repeat ARQ 

13.7 HDLC 

13.8 Point to Point Protocol 

13.9 LCP 

13.10 NCP 

13.11 FDDI 

13.12 Token Bus 

13.13 Token Ring 

13.14 Multiple Access Protocols 

13.14.1     Pure ALOHA 

13.14.2     Slotted ALOHA 

13.14.3     CSMA 

13.14.4     CSMA/CD 

13.14.5     FDMA 

13.14.6     TDMA 

13.14.7     CDMA 

13.14.8     Traditional Ethernet 

13.14.9     Fast Ethernet 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 14: Network layer 

 

Relevance of the Unit 

Objective 

14.1 Introduction 

14.2 Connecting devices 
14.2.1 Repeaters 

14.2.2 Hub 

14.2.3 Bridge 

14.2.4 Switch 

14.2.5 Router 

14.2.6 Gateway 

14.3  Addressing  

14.3.1 IPv4 ADDRESSES 
14.3.2 Classful Addressing 

14.3.3 Classes and Blocks 

14.3.4 Netid and Hostid 

14.3.5 Subnetting 



14.3.6 Supernetting 

14.4  Routing Table 

14.4.1 Static Routing Table 

14.4.2 Dynamic Routing Table 

14.4.3 Format 

14.5  Routing algorithms 

14.5.1 Shortest Path Routing Algorithm 

14.5.2 Flooding 
14.5.3 Distance Vector Routing 

14.5.3.1 Bellman-Ford Algorithm 

14.5.3.2 Comparison 

14.5.3.3 The Count-to-Infinity Problem 

14.5.4 Link State Routing 

14.5.4.1 Link State Packet 

14.5.4.2 How Link State Routing Operates 

14.5.4.3 Problems in Link State Routing 

14.6  Protocols in Network Layers 

14.6.1 Internet Protocol Version 4 (IPv4) 

14.6.1.1 Header Format 

14.6.2 Internet Protocol Version 6 ( IPv6 ) 

14.6.2.1 Advantages 

14.6.2.2 Packet Format 

14.6.3 Address Resolution Protocol(ARP) 

14.6.3.1 Operation 

14.6.3.2 Four Different Cases 

14.6.4 RARP 

14.6.5 Internet Control Message Protocol (ICMP) 

14.6.6 Types of Messages 

14.7 Unicast, Multicast, and Broadcast 

14.7.1 Unicast 

14.7.2 Multicast 

14.7.3 Broadcast 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 15: Transport layer and Application layer 

Relevance of the Unit 

Objective 

15.1 Introduction 

15.2 Transport layer and Application layer 

15.2.1 Process to process delivery 

15.2.2 UDP 

15.2.3 TCP 

15.3 Congestion control algorithm 



15.3.1 Leaky bucket algorithm 

15.3.2 Token bucket algorithm 

15.3.3 Choke packets 

15.4 Quality of service 

15.4.1 Techniques to improve  QoS 

15.5 DNS 

15.5 SMTP 

15.6 SNMP 

15.7 FTP 

15.8 HTTP  

15.9 WWW 

15.10 Security 

15.10.1 Cryptography 

15.10.2 User authentication 

15.10.3 Security protocols in internet 

15.10.4 Firewalls.  

Summary 

Glossary 

Self-Assessment Questions 

References 

 

COS-104: Software Engineering and Project Management 

 

SLM 16: The Product 

 

Relevance of the Unit 

Objective 

16.1 Introduction. 

16.2 Software. 

 16.2.1 Characteristics of Software 

16.3 Software Myths. 

 16.3.1 Management Myths. 

 16.3.2 Customer Myths. 

 16.3.3 Practitioner’s Myths. 

16.4 Software Enginering. 

 16.4.1 A Layered Technology. 

16.5 Software Life Cycle/Software Development Life Cycle (SDLC). 

 16.5.1 SDLC Phases 

16.6 Software Process Models. 

 16.6.1 Linear Sequential Models. 

 16.6.2 Prototyping Model. 

 16.6.3 Evolutionary Model. 

 16.6.4 Spiral Model. 

 16.6.5 RAD Model. 

 16.6.6 Component Based Development. 

 16.6.7 Fourth Generation Techniques. 



16.7 Software Process & Project Metrics: Software Measurement. 

 16.7.1 Terminologies. 

 16.7.2 Metric Classification. 

 16.7.3 Process Metrics. 

 16.7.4 Project Metrics. 

 16.7.5 Product Metrics. 

 16.7.6 Software Measurement. 

  16.7.6.1 Function Point metrics. 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 17: Software project planning 

 

Relevance of the Unit 

Objective 

17.1 Introduction. 

 17.1.1 Project Planning Objectives. 

 17.1.2 Purpose of Project Planning. 

17.2 Software Scope/Project Scope. 

17.3 Project Planning Process. 

17.4 SPMP Document. 

17.5 Decomposition Techniques. 

17.6 Metrics for Project Size Estimation. 

 17.6.1 Lines Of Code (LOC). 

 17.6.2 Function Point Metric. 

 17.6.3 Feature Point Metric. 

17.7 Project Cost Estimation Techniques. 

 17.7.1 Empirical Estimation Techniques. 

  17.7.1.1 Expert Judgement Method. 

  17.7.1.2 Delphi Cost Estimation Technique. 

 17.7.2 Heuristics Estimation Technique. 

  17.7.2.1 COCOMO 

   17.7.2.1.1 Basic COCOMO. 

   17.7.2.1.2 Intermediate COCOMO. 

   17.7.2.1.3 Complete COCOMO. 

 17.7.3 Analytical Estimation Technique. 

  17.7.3.1 Halstead’s Software Science. 

17.8 Staffing. 

17.9 Make or Buy Decision. 

Summary 

Glossary 

Self-Assessment Questions 

References 

 



SLM 18: Risk analysis and Management 

 

Relevance of the Unit 

Objective 

18.1 Introduction. 

18.2 Risk Management and its Strategies. 

18.2.1 Reactive Risk Management. 

18.2.2 Proactive Risk management. 

18.2.3 Purpose of Proactive and Reactive Risk Management. 

18.2.4 Features of Proactive and Reactive Risk Management. 

18.3 Software Risks  

 18.3.1 Categories of Risks. 

18.4 Process of Risk Management. 

 18.4.1 Risk Identification. 

 18.4.2 Risk Projection. 

 18.4.3 Risk Refinement 

 18.4.4 Risk Mitigation. 

 18.4.5 Risk Monitoring and Management. 

 18.4.6 RMMM Plan. 

18.5 Safety Risk and Hazard 

 18.5.1 Software Safety. 

18.5.2 Causes of Hazard. 

18.5.3 Software Safety Techniques. 

18.5.4 Industry Analysis Techniques. 

18.5.5 Software Safety Standards. 

18.6 Project Scheduling and Technique. 

 18.6.1 Work Breakdown Structure. 

 18.6.2 Activity Network. 

 18.6.3 Critical Path Method. 

 18.6.4 PERT Charts. 

 18.6.5 Gantt Charts. 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 19: Software Quality Assurance 

 

Relevance of the Unit 

Objective 

19.1 Introduction 

19.2 Quality Concepts  

19.3 The Quality Movement 

19.4 Software Quality Assurance 

        19.4.1 SQA Back Ground issue 

     19.4.2 The Goals of SQA function 



     19.4.3 The SQA Process 

     19.4.4 What the SQA does 

     19.4.5 Who performs the SQA 

     19.4.6 Function of the SQA team 

19.5 Software Reviews 

19.6 Formal  Technical   Reviews,  

19.7 Formal   Approaches   to   SQA 

19.8 Statistical   Software   Quality Assurance, 

19.9 Software Reliability 

19.10 Mistake Proofing for Software 

19.11  Introduction to ISO standard. 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 20: Software Testing Technique 

 

Relevance of the Unit 

Objective 

20.1 Introduction 

20.2 Software Testing 

20.3 Types Software Testing 

20.4 Testing Methods 

20.5 Theoretical foundation of testing 

20.6 White-box Testing: 

     20.6.1 Statement coverage 

     20.6.2 Edge coverage criteria 

     20.6.3 Condition coverage criteria 

     20.6.4 Basis path testing 

     20.6.5 Cyclomatic complexity 

20.7 Black box testing 

     20.7.1 Equivalence partitioning 

20.8 UML (Unified Modeling Language) 

     20.8.1 USE CASE Diagram 

     20.8.2 Class diagram 

     20.8.3 Notations of Collaboration Diagram 

     20.8.4 Implementation diagram 

Summary 

Glossary 

Self-Assessment Questions 

References 



SEMESTER 2 

COS-201: Advanced Database Management System 

 

SLM 21: An Introduction to DBMS 

 

Relevance of the Unit 

Objective 

21.1 Concept and Overview of the Database 

21.1.1 Introduction 

21.1.2 DBMS vs. File System 

21.1.3 Characteristics of DBMS 

21.1.4 Advantages of DBMS 

21.1.5 Disadvantages of DBMS 

21.1.6 Data Dictionary 

21.2 Conceptof Different Database Models 

21.2.1 Hierarchical Model 

21.2.2 Network Model 

21.2.3 Entity-Relationship Model 

21.2.4 Relational Model 

21.3 Database Languages 

21.3.1 Data Definition Language (DDL) 

21.3.2 Data Manipulation Language (DML) 

21.3.3 Data Control Language (DCL) 

21.4 Database Users 

21.4.1 Naïve Users 

21.4.2 Application Programmers 

21.4.3 Sophisticated Users 

21.4.4 Database Administrator (DBA) 

21.5 The Three Schema Architectureof DBMS 

21.5.1 Internal Level 

21.5.2. Conceptual Level 

21.5.3. External Level 

21.5.4 Data Independence 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 22: Relational Databases 

 

Relevance of the Unit 

Objective 

22.1 Introduction 

22.2 Integrity Constraints 

 22.2.1 Key Constraint  



  22.2.1.1 Primary Key 

  22.2.1.2 Unique Key 

  22.2.1.3 Candidate Key 

 22.2.2 Attribute Constraint 

  22.2.2.1 NOT NULL Constraint 

  22.2.2.2 CHECK Constraint 

 22.2.3 Referential Integrity Constraint 

22.3 Functional Dependencies 

22.4 Multi-valued Dependencies 

22.5 Join Dependencies 

22.6 Template Dependencies 

22.7 Inclusion Dependencies 

22.8 The chase algorithm 

22.9 Synthesis of Relational Schemes 

22.10 Query Processing and Optimization 

 22.10.1 Evaluation of Expressions 

  22.10.1.1 Materialization 

  22.10.1.2 Pipelining 

 22.10.2 Transformation of Relational Expressions 

  22.10.2.1 Equivalence Rules 

 22.10.3 Enumeration of Equivalent Expressions 

22.11 Limitations of the Relational Model 

22.12 NULL value and its significance 

22.13 Aspects of Partial Information 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 23: Object-oriented Databases & Multimedia Database 

 

Relevance of the Unit 

Objective 

24.1 Object Oriented Databases (OODB) 

24.1.1 Introduction 

24.1.2 Concept and Overview of OODB 

24.1.3 Architecture of OODB 

24.1.5 Object Database Relationships 

24.1.7 Object Definition Language 

24.1.8 OODB v/s Relational Database 

24.2 Multimedia Database 

24.2.1 Introduction 

24.2.2 Basic Features of Multimedia Data Management 

24.2.3 Types of Multimedia Database 

24.2.4 Multimedia Storage and Retrieval 

24.2.5 Graph Oriented Data Model 



24.2.6 Management of Hypertext Data 

24.2.7 Client Server Architectures for Multimedia 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 24: Parallel and Distributed Databases 

 

Relevance of the Unit 

Objective 

24.1 Distributed Databases 

24.1.1 Introduction 

24.1.2 Distributed Data Storage 

24.1.3 Data Transparency 

24.2 Distributed Query Processing and Optimization 

24.2.1 Introduction 

24.2.2 Simple Join Processing 

24.2.3 Semi join Processing 

24.2.4 Distributed Query Optimization 

24.3 Distributed Transaction 

24.3.1 Introduction 

24.3.2 Transaction using Two-Phase Commit 

24.3.3 System Failure 

24.4 Distributed Concurrency Control 

24.4.1 Introduction 

24.4.2 Single Lock Manager 

24.4.3 Distributed Lock Manager 

24.4.3.1 Majority Protocol 

24.4.3.2 Biased Protocol 

24.5 Distributed Deadlock Management 

24.5.1 Introduction 

24.5.2 Deadlock Detection 

24.5.3 Deadlock Prevention 

24.6 Design of Parallel Databases 

24.6.1 Introduction 

24.6.2 Goals of Parallel Databases 

24.6.3 Parameters for Parallel Databases 

24.6.4 Techniques of query Evaluation 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

 

 



SLM 25: Advanced Transaction Processing 

 

Relevance of the Unit 

Objective 

25.1       Introduction 

25.2 Nested and Multilevel Transaction 

25.3 Compensating Transaction 

25.4 Saga Transaction 

25.5 Long-Duration Transactions 

25.6 Weak Levels of Consistency 

25.7 Transaction Workflows 

25.8  Transaction Processing Monitors 

 25.8.1 Transaction Processing Monitor Architectures 

  25.8.1.1 Process per Client Model 

  25.8.1.2 Single Process Model 

  25.8.1.3 Many Server, Single Router Model 

  25.8.1.4 Many Server, Many Router Model 

25.9 Active Databases 

 25.9.1 Triggers in SQL 

  25.9.1.1 Trigger Components 

  25.9.1.2 Row Trigger 

  25.9.1.3 OLD and NEW qualifiers 

  25.9.1.4 ECA Rules 

25.10 Concurrency Control 

 25.10.1 Lock based Protocols 

 25.10.2 Time Stampbased Protocols 

 25.10.3 Thomas’ Write Rule 

25.11 Database Recovery 

 25.11.1 Recovery Technique based on Deferred Update  

 25.11.2 Recovery Technique based on Immediate Update 

 25.11.3 Shadow Paging 

 25.11.4 Recovery in Multi-database System 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 26: Deductive Databases 

 

Relevance of the Unit 

Objective 

26.1       Introduction 

26.2 Datalog and Recursion 

 26.2.1 Evaluation of Datalog Program 

 26.2.2 Recursive Queries with Negation 

26.3 Object Oriented and Object Relational Databases 



26.4 Features of OODBMS 

26.5 Architecture of object oriented database 

26.6 Architecture of object relational databases 

26.7 Advantages of Object Relational Databases 

26.8  Disadvantages of Object Relational Databases 

26.9 Modelling Complex Data Semantics 

26.10 Generalization and Specialization 

 26.10.1 Generalization 

 26.10.2 Specialization 

26.11 Association 

 26.11.1 Degree of an Association 

 26.11.2 Cardinality Ratios of Associations 

26.12 Aggregation or Composition 

26.13 Object 

26.14 Object Identity and References 

26.15 Case Studies 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

COS-202 M-I: Automata Theory 

 

SLM 27: Introduction, regular languages and finite automata 

 

Relevance of the Unit 

Objective 

27.1 Introduction 

27.2 Some basic definitions 

27.3 Derivation of language from a grammar 

27.4 Construction of a grammar generating a language 

27.5 Chomsky classification of grammars 

27.6 Regular Expression 

27.7 Properties of Regular Sets 

27.8 Arden’s Theorem 

27.9 Construction of regular expression corresponding to an FA 

27.10 Construction of a finite automaton from a regular expression 

27.11 Construction of regular grammar from regular expression and FA 

27.12 Pumping lemma for regular sets 

27.13 Finite Automaton 

27.14 Construction of equivalent DFA from an NFA 

27.15 Minimization of DFA 

27.15     Minimization of DFA 

Summary 

Glossary 

Self-Assessment Questions 



References 

 

SLM 28: Context-free languages and pushdown automata 

 

Relevance of the Unit 

Objective 

28.1 Introduction 

28.2 CFG and CFL 

28.3 Derivation tree 

28.4 Ambiguity in context-free grammars 

28.5 Null productions in CFG 

28.6 Unit productions in CFG 

28.7 Chomsky normal form (CNF) 

28.8 Greibach normal form (GNF) 

28.9 Pumping lemma for context free language 

28.10 Introduction to pushdown automaton (PDA) 

28.11 Construction of PDA 

28.12 PDA corresponding to a given CFG 

28.13 Closure properties of context free languages 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 29: Context-sensitive languages 

 

Relevance of the Unit 

Objective 

29.1 Introduction 

29.2 Equivalence of Unrestricted grammars and Turing Machine (TM) 

29.3 Context-Sensitive Language (CSL) and Linear-bounded Automata (LBA) 

29.4 Equivalence of Linear-bounded Automata and Context-sensitive Grammars 

29.5 Relation between classes of Language in Chomsky Hierarchy  

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 30: Turing machines 

 

Relevance of the Unit 

Objective 

30.1 Introduction 

30.2 Working mechanism 

30.3 Definition of TM 

30.4 Moves in TM 



30.5 Designing a Turing machine 

30.6 Recursively enumerable and recursive languages 

30.7 Closure Properties of type Recursive language 

30.8 Variants of TM- Multi-tape and Multi-track TM 

30.9 Nondeterministic Turing machines 

30.10 Construction of a grammar corresponding to a TM 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 31: Undecidability 

 

Relevance of the Unit 

Objective 

31.1 Introduction  

31.2 Church-Turing Hypothesis 

31.3 Universal Turing Machine (UTM) 

     31.3.1 Building a Universal Turing Machine (U) 

31.4 Diagonalization Language  

31.5 Universal Language 

31.6 Reducibility 

31.7 Rice's theorem 

31.8 Undecidable problems about languages 

Summary 

Glossary 

Self-Assessment Questions 

References 
 

COS-202 M-II: Compiler Construction 

 
SLM 32: Introduction 

 
Relevance of the Unit 

Objective 

32.1 Introduction 

32.2 Phases of compilation and overview 

32.3 Lexical Analysis (Scanner) 

 32.3.1 Regular language 

 32.3.2 Finite automata 

 32.3.3 Regular expression 

 32.3.4 from regular expression to finite automata 

 32.3.5. Scanner Generator (lex, flex) 

Summary 

Glossary 

Self-Assessment Questions 



References 

 
SLM 33: Syntax Analysis AND Semantic Analysis 
 

Relevance of the Unit 

Objective 

33.1 Introduction 

33.2 Context free language and grammar 

33.3 Top-down parsing 

 33.3.1 Operator Grammar 

 33.3.2 Recursive decent parsing 

 33.3.3 Predictive parsing - LL(1) parsing 

33.4 Bottom up parsing 

 33.4.1 Shift reduce parsing 

 33.4.2 LR Parsing- LR(0), SLR(1), LR(1) and LALR(1)  

33.5 Ambiguity and LR parsing 

33.6 LALR parser generator (yacc, bison)  

33.7 Attribute grammar 

33.8 Syntax directed definition 

33.9 Evaluation and flow of attribute in a syntax tree 

Summary 

Glossary 

Self-Assessment Questions 

References 
 

SLM 34:   Symbol Table 

 

Relevance of the Unit 

Objective 

34.1 Introduction 

34.2 Operations on symbol table 

34.3 Structure of symbol table 

     34.3.1 Linear table 

     34.3.2 Self-organizing list 

     34.3.3 Trees 

     34.3.4 Hash tables 

34.4 Scope and symbol tables 

34.5 Block structured language 

34.6 Attributes of a symbol table 

34.7 Run-time environment 

     34.7.1 Procedure Activation 

             34.7.1.1 Introduction 

             34.7.1.2 Activation record 

             34.7.1.3 Storage Allocation 

34.8 Procedure calling and return 

34.9 Parameter Passing  



Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 35:  Intermediate Code Generation and Code Improvement (optimization) 

 

Relevance of the Unit 

Objective 

35.1 Intermediate Code generation 

     35.1.1 Introduction 

     35.1.2 Intermediate Representations 

             35.1.2.1 Syntax trees 

             35.1.2.2 Directed Acyclic graphs 

             35.1.2.3 Post-fix notation 

     35.1.3 Three-Address code 

             35.1.3.1 Types of Three-Address Statements 

             35.1.3.2 Implementation of Three-Address codes 

     35.1.4 Code generation for Arrays 

     35.1.5 Syntax –directed Translation into Three-Address code 

     35.1.6 Translation of Boolean expression  

     35.1.7 Translation of Flow-of-control statements 

             35.1.7.1 Control Flow translation of Boolean expression 

             35.1.7.2 Back patching 

     35.1.8 Translation of CASE statement  

35.2 Code Optimization  

     35.2.1 Introduction 

     35.2.2 Peephole optimization 

     35.2.3 Techniques of optimization 

     35.2.4 Loop optimization 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 36:  Target code generation 

 

Relevance of the Unit 

Objective 

36.1 Introduction 

36.2 Generic Issues 

36.3 Basic blocks 

     36.3.1 Algorithm for partitioning into basic blocks 

     36.3.2 Transformations on basic blocks 

     36.3.3 Flow graphs 

     36.3.4 DAG representation of basic blocks 



     36.3.5 Loops in flow graphs 

36.4 Code generation 

     36.4.1 Register Allocation 

     36.4.2 Register Allocation scheme based on graph colouring 

             36.4.2.1 Register interference graph construction 

     36.4.3 Optimal ordering for trees 

             36.4.3.1 Labeling Algorithm 

             36.4.3.2 Code generation phase Algorithm 

     36.4.4 Dynamic programing Code generation Algorithm 

36.5 Local Optimization 

36.6 Global Optimization 

36.7 Control flow – concepts and definition  

36.8 Data flow Analysis 

     36.8.1 Data flow Analysis of structured programs 

     36.8.2 Conservative solution of Data flow equation 

     36.8.3 Chow – Hennessy Approach for identification 

36.9 Instruction Scheduling 

36.10 Cache management  

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 37: Loader and Linkers 

 

Relevance of the Unit 

Objective 

37.1 Introduction 

37.2 Loader and Linkers  

     37.2.1 Basic Concepts of Linkers and Loader Functions 

     37.2.2 Boot Loaders 

     37.2.3 Linking Loaders 

     37.2.4 Linkage Editors 

     37.2.5 Dynamic Linking 

37.3 Concept of Editor and text editor 

     37.3.1 Interpreters 

     37.3.2 Simulator 

     37.3.3 Text editors   

37.4 Overview of the Editing Process 

37.5 Editor Structure 

37.6 Interactive debugging systems  

37.7 Debugging functions and capabilities 

37.9 Relationship with other parts of the system  

38.10 User Interface Criteria 

Summary 

Glossary 



Self-Assessment Questions 

References 

 

COS-203 M-I: OOPS with Java 

 

SLM 38: Object Oriented System Development 

 

Relevance of the Unit 

Objective 

38.1 Introduction 

38.2 Object-Oriented Paradigm 

38.3 Basic Concepts of Object-Oriented Programming 

38.4 Benefits of OOP 

38.5 Applications of OOP 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 39: Java Programming Fundamentals 

 

Relevance of the Unit 

Objective 

39.1 Introduction 

39.2 Java Program Structure 

39.3 Implementing a Java Program 

39.4 Java Virtual Machine 

39.5 Command Line Arguments 

39.6 Constants, Variables and Data Types 

39.7 Operators and Expressions 

39.8 Decision Making, Branching and Looping 

39.9 Class, Objects and Methods 

39.10 Arrays, Strings and Vectors 

39.11 Interfaces 

39.12 Packages 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 40: Multithreaded Programming & Exceptional Handling 

 

Relevance of the Unit 

Objective 

40.1 Multithreaded Programming 

     40.1.1 Introduction 



     40.1.2 Thread Creation 

     40.1.3 Life Cycle of a Thread 

     40.1.4 Thread Methods 

     40.1.5 Thread Exceptions 

     40.1.6 Thread Priority 

     40.1.7 Synchronization 

     40.1.8 Inter-thread Communication 

40.2 Exceptional Handling 

     40.2.1 Introduction 

     40.2.2 Types of Errors 

     40.2.3 Exceptions 

     40.2.4 Syntax of Exception Handling Code 

     40.2.5 Multiple Catch Statements 

     40.2.6 Using Exceptions for Debugging 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

COS-203 M-II: Programming in R 

 

SLM 41: History and overview of R 

 

Relevance of the Unit 

Objective 

41.1 Introduction 

41.2 History and overview 

41.3 The R User Interface 

41.4 Objects 

41.5 Functions 

41.6 Atomic Vectors 

41.7 Attributes 

41.8 Matrices 

41.9 Arrays 

41.10 Class 

41.11 Environments 

     41.11.1 Working with Environments 

             41.11.1.1 The Active Environment 

     41.11.2 Scoping Rules 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

 

 



SLM 42: Data Storage, Control Structure & Vectorization 

 

Relevance of the Unit 

Objective 

42.1 Introduction 

42.2 Data Storage 

     42.2.1 Data Frames 

     42.2.2 Loading Data 

     42.2.3 Saving Data 

42.3 Loops 

     42.3.1 Expected Values 

     42.3.2 expand.grid   

     42.3.3 for Loops 

     42.3.4 while Loops 

     42.3.5 repeat Loops 

42.4 Vectorization 

     42.4.1 Vectorized Code 

     42.4.2 How to Write Vectorized Code 

     42.4.3 How to Write Fast for Loops in R 

42.5 Output Options 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

COS-204: Data Science 

 

SLM 43: Introduction 

 

Relevance of the Unit 

Objective 

43.1 Introduction 

43.2 Databases 

43.3 Relational database 

43.4 Data analytics 

43.4.1 Discovery 

43.4.2 Data preparation 

43.4.3 Model planning 

43.4.4 Model execution 

43.4.5 Communicate results 

43.4.6 Operationalize 

43.5 Big data analysis 

43.5.1 Hadoop 

43.5.2 MapReduce 

Summary 

Glossary 



Self-Assessment Questions 

References 

 

SLM 44: Data Analytics 

 

Relevance of the Unit 

Objective 

44.1 Introduction 

44.2 Statistical foundations 

44.2.1 Sampling data 

44.2.1.1 Probability sampling 

44.2.1.2 Random sampling 

44.2.1.3 Unequal probability sampling 

44.2.2 Measures of Position 

44.2.2.1 Mean Value 

44.2.2.2 Median 

44.2.3 Measures of dispersion 

44.2.3.1 Minimum value, Maximum value, Range 

44.2.3.2 Percentile values 

44.2.3.3 Interquartile Range 

44.2.3.4 Variance 

44.2.3.5 Standard Deviation 

44.2.3.6 Coefficient of Variation 

44.3 Introduction to R  

44.4 Data Mining 

44.4.1 Data Mining methods  

44.5 Machine Learning 

44.5.1 Supervised learning 

44.5.2 Unsupervised learning 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 45: Visualization & Data management 

 

Relevance of the Unit 

Objective 

45.1 Introduction 

45.2 Visualization of Qualitative Data 

45.2.1 Frequency Table 

45.2.2 Bar Charts 

45.2.3 Pie Chart 

45.2.4 Contingency Matrix 

45.2.5 Stacked Bar Charts and Grouped Bar Charts 

45.3 Visualization of Quantitative Data 



45.3.1Frequency Table 

45.3.2 Histograms 

45.3.3 Frequency Polygon 

45.3.4 Boxplot 

45.4 Data management 

45.4.1 Provenance 

45.4.2 Security 

45.4.3 Privacy 

45.4.4 Data cleaning 

45.4.5 Data curation 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 46: Big Data and its impact on analytics 

 

Relevance of the Unit 

Objective 

46.1 Introduction 

46.2 Predicting stock prices based on social media 

46.2.1 Text sentiment analysis 

46.2.2 Exploratory data analysis 

46.2.2.1 Regression route 

46.2.2.2 Classification route 

46.3 Programming in Python 

Summary 

Glossary 

Self-Assessment Questions 

References 



SEMESTER 3 

COS-301: Advanced Operating System 

 

SLM 47: Introduction 

 

Relevance of the Unit 

Objective 

47.1 Basics of Operating System 

47.2 Evolution of Processing Trends and Types of Operating System  

      47.2.1 Evolution of Processing Trends  

      47.2.2 Types of Operating System 

47.3 System Call 

47.4 Computer Startup 

47.5 Basic Concept of a Process 

47.7 Process Management and Scheduling 

 Process Management Activity 

 Types of Scheduler 

 Preemptive Scheduling and Non-Preemptive Scheduling 

 CPU Scheduling:  

First Come First Serve (FCFS) 

Shortest Job First (SJF) 

Round Robin (RR) 

Priority Scheduling 

Multilevel Queue 

Multilevel Feedback Queue 

 Aging 

 Convoy Effect 

47.8 Hardware Requirements 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 48:  Threads & Inter-process Communication (IPC) 

 

Relevance of the Unit 

Objective 

48.1 Threads 

48.1.1 Introduction 

48.1.2 Multicore Programming 

     48.1.2.1 Types of Parallelism 

48.1.3 Threads in User Space 

48.1.4 Threads in the Kernel 

48.1.5 Multithreading Models 

     48.1.5.1 Many-to-One Model 

     48.1.5.2 One-to-One Model 

     48.1.5.3 Many-to-Many Model 

48.2 Process Synchronization 

48.2.1Synchronization 



48.2.2 Co-operating Process 

48.2.3 Inter Process Communication (IPC) 

48.2.4 Critical Section 

48.2.5 Semaphore 

48.2.6 Busy Waiting 

48.2.7 Producer Consumer Problem 

48.2.8 Dining Philosopher Problem 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 49: Deadlock 

 

Relevance of the Unit 

Objective 

49.1 Introduction 

49.2 System model 

49.3 Deadlock characterization 

49.3.1 Necessary condition of deadlock 

49.3.2 Resource allocation graph 

49.4 Methods for handling deadlocks 

49.5 Deadlock prevention 

49.5.1 Mutual exclusion 

49.5.2 Hold and wait 

49.5.3 No preemption 

49.5.4 Circular wait 

49.6 Deadlock avoidance 

49.6.1 Safe state 

49.6.2 Resource allocation graph algorithm 

49.6.3 Banker’s algorithm 

49.6.3.1 Safety algorithm 

49.6.3.2 Resource request algorithm 

49.6.3.3 Example 

49.7 Deadlock detection 

49.7.1 Single instance of each resource type 

49.7.2 Several instances of a resource type 

49.7.3 Detection algorithm usage 

49.8 Recoveries from deadlock 

49.8.1 Process termination 

49.8.2 Resource preemption 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 50: Memory management 

 

Relevance of the Unit 

Objective 



50.1 Introduction 

50.2 Logical and Physical address space 

50.3 Swapping 

50.4 Memory Allocation Method 

50.4.1 Paging 

50.4.2 Segmentation 

50.4.3 Paged Segmentation 

50.5 Virtual Memory Management 

50.5.1 Demand paging 

50.5.2 Page replacement algorithms 

50.5.2.1 FIFO 

50.5.2.2 LRU 

50.5.2.3 LFU 

50.5.3 Belady’s anomaly 

50.5.4 Thrashing 

50.6 Distributed and Multi-processor Systems 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 51: File Management 

 

Relevance of the Unit 

Objective 

51.1 Introduction 

51.2 Design of I/O systems 

51.2.1 Introduction to I/O hardware 

51.2.2 Application of I/O interface 

51.2.3 Interrupt driven I/O cycle 

51.2.4 Direct Memory Access 

51.3 File Management 

51.3.1 Introduction to File  

51.3.2 Operations of File 

51.3.3 Types of File 

51.3.4 File Access Methods 

51.3.4.1 Sequential File access 

51.3.4.2 Direct File Access 

51.3.4.3 Indexed Sequential File access 

51.4 File Directories 

51.5 Allocation Methods 

51.5.1 Contiguous allocation 

51.5.2 Linked allocation 

51.5.3 Indexed allocation 

51.6 Disk space Management 

51.6.1 Bit vector 

51.6.2 Linked free space list 

51.6.3 Index block list 

Summary 

Glossary 



Self-Assessment Questions 

References 

 

COS-302 M-I: Computer Graphics 

 

SLM 52:  Introduction to computer graphics & graphics systems 

 

Relevance of the Unit 

Objective 

52.1 Introduction 

52.2 Overview of computer graphics 

     52.2.1 Origin of Computer Graphics        

     52.2.2 Different types of Computer Graphics    

52.3 Representing pictures 

52.4 Visualization & image processing 

52.5 RGB color model 

52.6 Graphics display devices 

     52.6.1 storage tube graphics display 

     52.6.2 Raster scan display 

     52.6.3 3D viewing devices 

52.7 Interactive & Passive graphics devices 

52.8 Computer graphics software 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 53:  Scan conversion 

 

Relevance of the Unit 

Objective 

53.1 Introduction  

53.2 Points and Lines 

53.3 Line Drawing Algorithm 

         53.3.1 DDA 

         53.3.2 Bresenham’s Line Drawing Algorithm 

53.4 Scan Converting Circle 

         53.4.1 Polynomial Method 

         53.4.2 Parametric Method 

         53.4.3 Bresenham’s Circle Generation 

53.5 Scan Converting Ellipse 

         53.5.1 Mid-Point Method 

53.6 Area Filling Algorithm 

         53.6.1 Stack Based Seed Fill 

         53.6.2 Boundary Fill 

         53.6.3 Scan Line Seed Fill 

         53.6.4 Polygon Fill 

Summary 

Glossary 

Self-Assessment Questions 



References 

 

SLM 54: 2D and 3D transformation & viewing 

 

Relevance of the Unit 

Objective 

54.1 Introduction 

54.2 2D Transformation 

     54.2.1 Homogenous Coordinates 

     54.2.2 Translation 

     54.2.3 Rotation  

     54.2.4 Scaling 

     54.2.5 Reflection 

     54.2.6 Shear 

54.3 Composite Transformation 

54.4 The Viewing Transformation Pipeline 

54.5 Viewing & Clipping 

     54.5.1 Point Clipping 

     54.5.2 Line Clipping 

             54.5.2.1 Cohen-Sutherland Line Clippings 

             54.5.2.2 Cyrus-Beck Line Clipping Algorithm 

     54.5.3 Polygon Clipping (Sutherland Hodgman Algorithm) 

     54.5.4 Text Clipping 

54.6 3D Computer Graphics 

     54.6.1 Parallel Projection 

     54.6.2 Translation 

     54.6.3 Rotation 

     54.6.4 Scaling 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 55: Curves, Hidden surfaces and Color & shading models 

 

Relevance of the Unit 

Objective 

55.1 Introduction 

55.2 Curves 

     55.2.1 Linear Bezier Curve (Line Segment) 

     55.2.2 Cubic Bezier Curve 

     55.2.3 B-Spline Curve 

55.3 Hidden surfaces and color & shading models 

     55.3.1 Back Face Removal Algorithm 

     55.3.2 The Z- Buffer Algorithm 

     55.3.3 Depth Comparisons 

     55.3.4 BSP Tree Method 

     55.3.5 Depth Sorting Algorithm (or Painter’s Algorithm) 

     55.3.6 Scan-Line Algorithm 

     55.3.7 Hidden line Elimination  



     55.3.8 Wire frame methods 

     55.3.9 Fractal – Geometry 

     55.3.10 Light and Color Model 

     55.3.11 Color Models 

55.4 Texture 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

COS-302 M-II: Image Processing 

 

SLM 56: Digital Image Fundamentals 

 

Relevance of the Unit 

Objective 

    56.1   Introduction 

56.2 Simple Image Model 

 56.2.1 Digital Image  

56.3 Sampling & Quantization 

 56.3.1 Image sampling 

  56.3.1.1 Digitization of spatial coordinates 

 56.3.2 Quantization 

  56.3.2.1 Amplitude digitization 

56.4 Formulation of Digital Image 

56.5 Imaging Geometry 

 56.5.1 Monocular Imaging 

 56.5.2 Binocular Imaging 

56.6 Digital Geometry 

56.7 Image Acquisition Systems 

 56.7.1 Image Acquisition Using a Single Sensor 

 56.7.2 Image Acquisition Using Sensor Strips 

 56.7.3 Image Acquisition Using Sensor Arrays 

56.8 Types of an image 

 56.8.1 Binary image 

 56.8.2 Gray-scale image 

 56.8.3 Color image 

                56.8.4       Multispectral image 
Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 57: Bilevel Image Processing and Binarization and Segmentation of Grey level 

images 

 

Relevance of the Unit 

Objective 

    57.1   Introduction 

57.2 Distance measures in digital image processing 



 57.2.1 Euclidean distance 

 57.2.2 D4 distance (City-block distance)  

 57.2.3 D8 distance ( Chessboard distance) 

 57.2.4 Dm distance 

57.3 Distance transform 

57.4 Medial-Axis Transform 

57.5 Connected components labeling 

57.6 Thinning 

57.7 Morphological Image Processing 

 57.7.1 Erosion and dilation 

 57.7.2 Compound operations 

57.8 Gray scale morphology processing 

57.9 Histogram of grey level images 

57.10 Image thresholding 

 57.10.1 Optimal thresholding using Bayesian classification 

 57.10.2 Multilevel thresholding 

57.11 Segmentation of grey level images 

 57.11.1 Water shade algorithm for segmenting of grey level images 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 58: Detection of edges and lines in 2D images 

 

Relevance of the Unit 

Objective 

58.1 Introduction 

58.2 Detection of edges and lines in 2D images 

     58.2.1 First order and second order edge operators 

     58.2.2 multi-scale edge detection 

     58.2.3 Canny's edge detection algorithm 

     58.2.4 Hough transform for detecting lines and curves 

     58.2.5 edge linking. 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 59: Images Enhancement and Color Image Processing 

 

Relevance of the Unit 

Objective 

59.1 Introduction 

59.2 Point Processing 

59.3 Spatial Filtering 

 59.3.1 Smoothing Spatial Filtering 

 59.3.2 Sharpening Spatial Filtering 

59.4 Frequency domain filtering 

 59.4.1 Smoothing Frequency Domain Filtering   



 59.4.2 Sharpening Frequency Domain Filtering   

59.5 Multi-spectral image enhancement 

59.6 Image restoration 

59.7 Color representation 

 59.7.1 Laws of color matching 

 59.7.2 Chromaticity diagram 

 59.7.3 Color enhancement 

 59.7.4 Color image segmentation 

 59.7.5 Color edge detection 

 59.7.6 Color demosicing 

59.8 Image registration  

 59.8.1 Registration algorithms 

 59.8.2 Setreo imaging 

 59. 8.3 Computation of disparity map 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 60: Image compression 

 

Relevance of the Unit 

Objective 

60.1 Introduction 

60.2 Lossless and lossy compression schemes 

60.2.1 Lossless compression schemes 

60.2.2 Lossy compression schemes 

60.3 Prediction based compression schemes 

60.3.1 The basic prediction coding algorithm 

60.3.2 Different types of predictors 

60.3.3 Advantages 

60.3.4 Disadvantages 

60.3.5 Applications 

60.4 Vector quantization 

60.4.1 Basic vector quantization procedure 

60.4.2 Advantages 

60.4.4 Disadvantages 

60.4.5 Applications 

60.5 Sub-band encoding schemes 

60.5.1 Filters used in sub-band coding 

60.5.2 The basic sub-band coding algorithm 

60.5.3 Advantages 

60.5.4 Disadvantages 

60.5.5 Applications 

60.6 Jpeg compression standard 

60.6.1 Jpeg compression algorithm 

60.6.2 Advantages 

60.6.3 Disadvantages 

60.6.4 Applications 

60.7 Fractal compression scheme 



60.7.1 Contractive mapping & its theorem 

60.7.2 iterated function system (ifs) & its theorem 

60.7.3 Compression technique 

60.7.4 Advantages 

60.7.5 Disadvantages 

60.7.6 Applications 

60.8 Wavelet compression scheme 

60.8.1 Basic steps of wavelet-based image compression 

60.8.2 Advantages 

60.8.3 Disadvantages 

60.8.4 Applications 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

COS-303: Elective – I: Mobile Computing 

 
SLM E1: Introduction to MC 

 

Relevance of the Unit 

Objective 

1.1 Introduction 

1.2 Applications 

1.3 Limitations 

1.4 Operation and Support System 

1.5 Roaming 

1.6 Prerequisite 

1.7 GSM Architecture 

1.8 Radio Interface 

1.9 Protocol 

1.10 Localization and Calling 

1.11 Handover 

1.12 Security 

1.13 New Data Services 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM E2: Medium Access Control 

 

Relevance of the Unit 

Objective 

2.1 Introduction 

2.2 Motivation 

2.3 MAC 

2.4 SDMA 

2.5 FDMA 

2.6 TDMA 



2.7 CDMA 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM E3: Mobile Network Layer 

 

Relevance of the Unit 

Objective 

3.1 Introduction 

3.2 Mobile IP 

3.2.1 entities and terminology 

3.2.2 IP packet delivery 

3.2.3 agent advertisement and discovery 

3.2.4 registration 

3.2.5 tunneling and encapsulation 

3.2.6 optimizations 

3.3 DHCP 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM E4: Mobile Transport Layer 

 

Relevance of the Unit 

Objective 

4.1 Introduction 

4.2 Traditional TCP 

4.3 Indirect TCP 

4.4 Snooping TCP  

4.5 Mobile TCP 

4.6 Transaction oriented TCP 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM E5: Database Issues 

 

Relevance of the Unit 

Objective 

5.1 Introduction 

5.2 Hoarding techniques,  

5.3 Caching invalidation mechanisms 

5.4 Client server computing with adaptation 

5.5 Power-aware computing 

5.6 Context-aware computing 

5.7 Transactional models 



5.8 Query processing 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

COS-303: Elective – I: Soft Computing 

 

SLM E6: Fuzzy Systems 

 

Relevance of the Unit 

Objective 

6.1 Introduction to Fuzzy Sets 

6.1.1 Crisp Sets 

6.1.1.1 Crisp Sets Properties 

6.1.1.2 Crisp Set Operations 

6.1.2 Fuzzy Sets 

6.1.2.1 Representations 

6.1.2.2 Crisp Set Versus Fuzzy Set 

6.1.2.3 Basic Fuzzy Set Operations 

6.1.2.4 Properties of Fuzzy Set 

6.1.3 Crisp Relations 

6.1.3.1 Cartesian Product 

6.1.3.2 Operations on Crisp Relations 

6.1.4 Fuzzy Relation 

6.1.4.1 Fuzzy Cartesian Product 

6.1.4.2 Operations on Fuzzy Relations 

6.2 Fuzzy Logic and Reasoning 

6.2.1 Fuzzy Rule based System 

6.2.2 Defuzzification 

6.2.3 Fuzzy Logic Controller 

6.2.3.1 Air Conditioner Controller 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM E7: Artificial Neural Networks 

 

Relevance of the Unit 

Objective 

7.1 Introduction 

7.2 Model of Artificial Neural Network 

 7.2.1 Mc Culloch-Pitts Model 

 7.2.2 Perceptron Model 

 7.2.3 ADALINE 

7.3 Activation Functions 

7.4 Neural Network Architecture 

 7.4.1 Feedforward Network 

 7.4.2 Feedback Network 



 7.4.3. Recurrent Network 

7.5. Learning Rules 

 7.5.1 Supervised Learning 

 7.5.2 Unsupervised Learning 

 7.5.3 Reinforced Learning 

 7.5.4 Hebbian Learning 

 7.5.5 Gradient Descent Learning 

 7.5.6 Competitive Learning 

 7.5.7 Stochastic Learning 

 7.5.6 Perceptron Learning Rules 

7.6 Back Propagation Algorithm 

7.7 Associative Memories 

7.8 Hopfield Network 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM E8: Unsupervised learning 

 

Relevance of the Unit 

Objective 

8.1 Introduction to Unsupervised Learning 

8.1.1 Radial Basis Function Network (RBFN) 

8.1.1.1 Forward Calculations 

8.1.1.2 Training of RBFN 

8.1.2 Kohonen’s Self organizing Map (SOM)  

8.1.2.1 Competition 

8.1.2.2 Cooperation 

8.1.2.3 Updating 

8.1.2.4 Final Mapping 

8.1.2.5 Simulation  

8.1.3 Adaptive Resonance Theory 

8.1.3.1 Operating Principal  

8.1.3.2 Architecture of ART1 

8.1.3.3 Content-Addressable Memory 

8.1.3.4 Vector Quantization 

8.1.3.5 Applications 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM E9: Recurrent Neural Network 

 

Relevance of the Unit 

Objective 

9.1 Introduction 

9.2 Architecture of RNN 

9.3 Commonly used Activation Functions in RNN 



9.4 Application of RNN 

9.5 Reinforced Learning 

9.6 Application of Neural Network 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM E10: Genetic Algorithm (GA) 

 

Relevance of the Unit 

Objective 

10.1 Introduction 

10.2 Definition of Genetic Algorithm 

10.3 Evolutionary computing 

10.4 Basics of Genetic Algorithm 

10.5 Application of Genetic Algorithm 

10.6 Hybridization of soft computing methodology 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

COS-303: Elective – I: Machine Learning 

 

SLM E11: Introduction 

 

Relevance of the Unit 

Objective 

11.1 Introduction 

11.1.1 Applications 

11.1.2 Data 

11.1.3 Problems 

11.1.4 Probability Theory 

11.1.4.1 Random Variables 

11.1.4.2 Distributions 

11.1.4.3 Mean and Variance 

11.1.4.4 Marginalization, Independence, Conditioning, and 

Bayes Rule 

11.2 Bayesian learning theory 

11.2.1 Probability distributions 

11.2.2 Classifiers 

11.2.3 Approaches 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

 

 



SLM E12: Decision tree learning algorithms 

 

Relevance of the Unit 

Objective 

12.1 Introduction  

12.2 Model & Domains 

12.3 ID3 algorithm 

12.4 C4.5 algorithm 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM E13: Artificial Neural Network 

 

Relevance of the Unit 

Objective 

13.1 Introduction 

13.2 Single layer neural network 

13.3 Multi-Layer perceptron 

13.4 Dual perceptron algorithm 

13.5 Instance-based Learning 

13.5.1 k-nearest neighbor 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM E14: Machine learning concepts and limitations 

 

Relevance of the Unit 

Objective 

14.1 Introduction 

14.2 Learning theory 

14.3 Learning in zero-bayes 

14.4 VC-dimension 

14.5 Approximation and estimation errors,  

14.6 Tradeoff 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM E15:  Support Vector Machine (SVM) 

 

Relevance of the Unit 

Objective 

15.1 Introduction 

15.2 Kernel functions 

15.3 Machine learning assessment and Improvement 



15.4 Unsupervised learning 

15.5 Hierarchical clustering Semi-supervised learning 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

COS-304: IoT 

 

SLM 61: Introduction to IOT 

 

Relevance of the Unit 

Objective 

61.1 Introduction 

61.2 Defining IOT 

61.3 Characteristics of IOT  

61.4 Physical design of IOT 

61.5 Logical design of IOT 

61.6 Communication models of APIs 

61.7 Functional blocks of IOT 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 62: IOT Architecture  

 

Relevance of the Unit 

Objective 

62.1 Introduction 

62.2 M2M  

62.3 Web of Things 

62.4 IOT Protocol Architectures  

62.5 IOT Protocols 

62.6 The 6LowPAN  

62.7 SDN 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 63: IOT Platform Overview 

 

Relevance of the Unit 

Objective 

63.1 Introduction 

63.2 Hardware Platform 

     63.2.1 Raspberry pi 

     63.2.2 ARM Cortex processors 

     63.2.3 Arduino Intel Galileo boards  



63.3 Introduction to cloud computing and Fog computing 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 64: Developing IOTs 

 

Relevance of the Unit 

Objective 

64.1 Introduction 

64.2 Introduction to Python 

64.3 IOT tools 

64.4 Developing applications through IOT tools 

64.5 Implementing IOT concepts with Python 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 65: Case Study & Advanced IOT Application  

 

Relevance of the Unit 

Objective 

65.1 Introduction 

65.2 IOT application in home infrastructures  

65.3 Building security  

65.4 Industries 

65.5 Home applications 

65.6 Big data 

65.7 Visualization 

65.8 Use of Big data and Visualization in IOT 

65.9 Industry 4.0 concepts 

Summary 

Glossary 

Self-Assessment Questions 

References 

 



SEMESTER 4 

COS-401: Artificial Intelligence 

 

SLM 66:  Introduction 

 

Relevance of the Unit 

Objective 

66.1 Introduction 

66.2 Overview of AI 

66.3 Scope of AI 

66.4 Problems of AI 

66.5 Problem characteristics 

66.6 AI techniques 

66.7 Problem Space and Search 

66.8 State Space Search 

66.8.1 BFS 

66.8.2 DFS 

66.8.3 DFID 

66.9 Heuristic search techniques 

66.9.1 Best-First Search 

66.9.2 Hill climbing 

66.9.3 Beam Search 

66.9.4 Tabu Search 

66.10 Analyzing Search algorithms 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 67: Randomized Search 

 

Relevance of the Unit 

Objective 

67.1 Introduction 

67.2 Difference with grid search 

67.3 Simulated Annealing 

67.4 Genetic Algorithm 

67.5 Ant Colony Optimization 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 68: Finding Optimal Paths 

 

Relevance of the Unit 

Objective 

68.1 Introduction 

68.2 Branch and Bound 



68.3 A* 

68.4 IDA* 

68.5 Divide and Conquer Approaches 

68.6 Beam Stack Search 

68.7 Problem Decomposition 

     68.7.1 Goal Trees 

     68.7.2 AO* 

     68.7.3 Rule Based Systems 

     68.7.4 Rete Net 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 69: Game Playing 

 

Relevance of the Unit 

Objective 

69.1 Adversarial Search 

     69.1.1. Game playing: overview 

     69.1.2. Minimax search procedure 

     69.1.3. alpha-beta cutoff 

     69.1.4. Additional Refinement 

     69.1.5. Iterative deeping 

     69.1.6. Case studies 

69.2 Planning 

     69.2.1. Overview 

     69.2.2. Components of planning system 

     69.2.3. Goal stack planning 

     69.2.4. Nonlinear Planning 

     69.2.5. Hierarchical Planning 

69.3 Understanding 

     69.3.1. Overview 

     69.3.2. Constraint Satisfaction in understanding 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM 70: Logic and Inferences 

 

Relevance of the Unit 

Objective 

70.1 Introduction 

70.2 Propositional logic and its resolution 

70.3 Predicate logic & its resolution 

70.4 Unification algorithm 

70.5 Forward chaining backward chaining and conflict resolution 

70.6 Structured knowledge Representation 

     70.6.1 Semantic Nets, Slots 



     70.6.2 Frames 

     70.6.3 CD and Conceptual graphs 

     70.6.4 Scripts 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

COS-402: Elective – II: Cryptography and Steganography 

 

SLM E16: Introduction 

 

Relevance of the Unit 

Objective 

16.1 Introduction 

16.2 Introduction to security attacks, services and mechanism 

16.2 Introduction to cryptography 

16.3 Conventional Encryption 

 16.3.1 Conventional encryption model 

 16.3.2 Classical encryption techniques 

 16.3.3 Substitution ciphers and transposition ciphers 

16.4 Cryptanalysis 

16.5 Stereography 

16.6 Stream and block ciphers 

Summary 

Glossary 

Self-Assessment Questions 

References 

SLM E17: Modern Block Ciphers 

 

Relevance of the Unit 

Objective 

17.1 Introduction 

17.2 Modern Block Ciphers 

 17.2.1 Block ciphers principals,  

17.3 Shannon’s theory of confusion and diffusion 

17.4 Fiestal structure 

17.5 Data encryption standard (DES)  

 17.5.1 Strength of DES 

 17.5.2 Differential and linear crypt analysis of DES 

 17.5.3 Block cipher modes of operations 

 17.5.4 Triple DES 

17.6 IDEA encryption and decryption 

 17.6.1 Strength of IDEA 

17.7 Confidentiality using conventional encryption 

17.8 Traffic confidentiality  

17.9 Key distribution 

17.10 Random number generation 

Summary 

Glossary 



Self-Assessment Questions 

References 

 

SLM E18: Introduction to Information Hiding 

 

Relevance of the Unit 

Objective 

18.1 Introduction 

18.2 Introduction to Information Hiding 

 18.2.1 Technical Steganography 

 18.2.2 Linguistic Steganography  

18.3 Copy Right Enforcement 

18.4 Wisdom from Cryptography 

18.5 Principles of Steganography  

 18.5.1 Framework for Secret Communication 

 18.5.2 Security of Steganography System 

18.6 Information Hiding in Noisy Data 

18.7 Adaptive versus non-Adaptive Algorithms 

18.8 Active and Malicious Attackers 

18.9 Information hiding in Written Text 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM E19: A Survey of Steganographic Techniques 

 

Relevance of the Unit 

Objective 

19.1 Introduction 

19.2 A Survey of Steganographic Techniques 

 19.2.1 Substitution systems and Bit Plane Tools  

19.3 Transform Domain Techniques 

19.4 Spread Spectrum and Information hiding 

19.5 Statistical Steganography 

19.6 Distortion Techniques 

19.7 Cover Generation Techniques 

19.8 Steganalysis 

19.10 Looking for Signatures 

 19.10.1 Extracting hidden Information 

 19.10.2 Disabling Hidden Information 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM E20:  Watermarking and Copyright Protection 

 

Relevance of the Unit 

Objective 



20.1 Introduction 

20.2 Watermarking and Copyright Protection  

 20.2.1 Basic Watermarking 

 20.2.2 Watermarking Applications  

20.3 Requirements and Algorithmic Design Issues 

20.4 Evaluation and Benchmarking of Watermarking system 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

COS-402: Elective – II: Web Technology 

 

SLM E21: Internet 

 

Relevance of the Unit 

Objective 

21.1 Introduction 

21.2 Evolution of the Internet and the growth of the World Wide Web 

21.3 Client Server Model 

21.4 Architecture of the Intranet/ Internet/ Extranet 

21.5 Access Methods 

21.5.1 Dial up 

21.5.2 ISDN 

21.5.3 ADSL/2+ 

21.5.4 Cable 

21.5.5 LAN 

21.5.6 Wi-Fi 

21.5.7 Mobile and Satellite 

21.6 Application areas 

      21.6.1 E-Commerce 

      21.6.2 Education Entertainment 

      21.6.3 Web Portals  

      21.6.4 Discussion forums 

      21.6.5 Weblogs 

      21.6.6 Podcasting 

      21.6.7 RSS/ATOM 

      21.6.8 Wiki 

      21.6.9 VoIP 

      21.6.10 Video on Demand 

      21.6.11 Search Engines 

      21.6.12 Webbots 

      21.6.13 Integrity of information 

      21.6.14 Databases online 

21.7 URL 

21.8 TCP/IP fixed and dynamic IP addressing 

21.9 Role of DNS  

21.10 Email 

      21.10.1 Email clients 

      21.10.2 Server and gateways 



      21.10.3 SMTP 

      21.10.4 POP3 

      21.10.5 IMAP 

      21.10.16 Webmail 

21.11 File Transfer- FTP 

21.12 Remote Login – Telnet 

21.13 WWW 

      21.13.1 HTTP and HTTPs 

      21.13.2 Role of W3C accessibility 

      21.13.3 Mobile Computing 

      21.13.4 Wireless 

      21.13.5 3G 

      21.13.6 GPS 

Summary 

Glossary 

Self-assessment questions 

References 

 

SLM E22: Style Sheets 

 

Relevance of the Unit 

Objective 

22.1 Cascading Style Sheet 

22.1.1 Introduction 

22.1.2 CSS Syntax 

22.1.3 Types of CSS 

22.1.4 Different HTML Style Rule 

22.1.5 CSS Inheritance 

22.1.6 CSS Box Model 

22.1.7 CSS overflow 

22.1.8 Case Study  

22.2 Client- Side Programming: The JavaScript 

22.2.1 Introduction 

22.2.2 Javascript Syntax 

22.2.3 Javascript Variables and Data Types 

22.2.4 Javascript Operators 

22.2.5 Javascript Functions 

22.2.6 Javascript Objects 

22.2.7 Javascript Debugging 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM E23: Host Objects 

 

Relevance of the Unit 

Objective 

23.1 Browsers and the DOM 

23.1.1 Introduction to Document Object Model 



23.1.2 DOM History and Levels 

23.1.3 DOM Intrinsic Event Handling 

23.1.4 Modifying Element Style 

23.1.5 Document Tree 

23.1.6 DOM Event Handling 

23.1.7 Accommodating Noncompliant Browsers 

23.1.8 Properties of window-Case Study  

23.2 Server-Side Programming: Java Servlets 

23.2.1 Introduction 

23.2.2 Servlets Architecture 

23.2.3 Servlets Life Cycle  

23.2.4 Servlets Form Data and Parameters 

23.2.5 Servlets Session and Cookies  

23.2.6 Servlets URL Rewriting 

23.2.7        Servlets Data Storage and Concurrency 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM E24: Representing Web Data 

 

Relevance of the Unit 

Objective 

24.1 XML 

24.1.1 Introduction 

24.1.2 XML Document  

24.1.3 HTML, SGML, and XML   

24.1.4Why to use XML 

24.1.5 XML Version and Declaration 

24.1.6 Namespaces for XML: declaration, definition and limitation 

24.2 JavaScript and XML: AJAX 

24.2.1 Introduction 

24.2.2 Interactive application using AJAX 

24.2.3 DOM based XML processing 

24.2.4Parsing: SAX-Transforming XML Documents 

24.2.5 Selecting XML Data: XPATH 

24.2.6 XSLT: Displaying XML Documents in Browsers 

24.2.7 Template Based Transformations: XLST Transformation 

24.2.8Case study on XML Related technologies  

24.3 Separating Programming and Presentation: JSP Technology 

24.3.1 Introduction to Servlet and JSP 

24.3.2 Creating sample JSP application and running 

24.3.3 JavaBeans overview 

24.3.4 JSP-Tag Libraries 

24.3.5 Model-View-Controller architecture 

24.3.6 Case study on JSP Related technologies 

Summary 

Glossary 

Self-Assessment Questions 



References 

 

SLM E25: Web Services 

 

Relevance of the Unit 

Objective 

25.1 JAX and RPC 

25.1.1 Introduction 

25.1.2 Java API for XML 

25.1.3 RPC: Remote procedure call 

25.1.4 Java API for XML-based Remote Procedure Call   

25.2 Web service   

25.2.1Overview 

25.2.2 Types of web services 

25.2.3 Writing Web service server 

25.2.4 Writing web service client 

25.2.5 WSDL: Web Service Description Language 

25.2.6 Representing Data types using XML 

25.2.7 SOAP web services 

25.2.8 SOAP Web Service WSDL and Configs 

25.2.9 Storing Java Objects in Files 

25.2.10 Java Servlet 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

COS-402: Elective – II: Parallel Computing 

 

SLM E26: Introduction to High Performance Computing 

 

Relevance of the Unit 

Objective 

26.1 Introduction 

26.2 Applications 

26.3 High-Performance Computing architectures 

26.3.1 Major classes of HPC 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM E27: Parallel programming models and performance analysis 

 

Relevance of the Unit 

Objective 

27.1 Introduction 

27.2 Parameterisation  

27.3 Modeling 

27.4 Performance analysis 



27.5 Amdahl’s law 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM E28: Programming parallel computers 

 

Relevance of the Unit 

Objective 

28.1 Introduction 

28.2 Parallel languages  

28.3 Parallel programming 

28.4 Parallelizing compilers 

28.5 Message passing 

28.6 Data parallel programming models 

28.7 MPI 

28.8 OpenMP 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM E29: Multi-Thread Models 

 

Relevance of the Unit 

Objective 

29.1 Introduction 

29.2 Memory architecture 

29.3 Multi-Process Execution Model 

29.4 Loop Transformations 

29.5 Data Transformations 

29.6 Dependence Analysis 

29.7 Compiler Strategies 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM E30: Parallel Algorithms 

 

Relevance of the Unit 

Objective 

30.1 Introduction 

30.2 Cyclic Reduction 

30.3 Iterative Algorithms 

30.3.1 Jacobi 

30.3.2 GaussSeidel 

30.3.3 RedBlackOrderings 

30.4 Divide-and-Conquer Algorithms,  



30.5 Adaptive Quadrature 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

COS-402: Elective – III: Multimedia 

 

SLM E31: Introduction Multimedia 

 

Relevance of the Unit 

Objective 

31.1 Introduction 

31.2 Applications 

31.3 Different Media 

31.4 Hypertext and Hypermedia 

31.5 Issues in Multimedia System 

31.6 Component of a Multimedia System 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM E32: Overview of Text and Graphics 

 

Relevance of the Unit 

Objective 

32.1 Introduction 

32.2 Types of Text Data 

32.2.1 Plain 

32.2.2 Formatted 

32.2.3 Hypertext 

32.3 Unicode Scheme 

32.4 Concept of Font, 

32.5 File Formats 

32.6 Vector and Raster Graphics 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM E33: Image 

 

Relevance of the Unit 

Objective 

33.1 Introduction 

33.2 Image Digitization 

33.3 Digital Image 

33.4 Types of Image  

33.5 Colour Models 



33.6 File Formats 

33.7 Contrast Intensification 

33.8 Noise removal 

33.9 Edge detection and Segmentation 

33.10 Image Descriptors 

33.11 Loss-less and Lossy Image Compression 

33.12 Content Based Image Retrieval System 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM E34: Audio & Video 

 

Relevance of the Unit 

Objective 

34.1 Audio 

34.1.1 Introduction 

34.1.2 Audio Digitization 

34.1.3 File Formats 

34.1.4 Time Domain Descriptors 

34.1.5 Frequency Domain Descriptors 

34.1.6 Perception based Descriptors 

34.1.7 Audio Compression 

34.1.8 Audio Classification/Retrieval System 

34.2 Video 

34.2.1 Introduction 

34.2.2 Structure of Video Data 

34.2.3 File Formats 

34.2.4 Video Compression 

34.2.5 Motion Estimation 

34.2.6 Structural Segmentation of Video Data 

34.2.7 Video Summarization 

34.2.8 Browsing and Retrieval System 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM E35: Animation 

 

Relevance of the Unit 

Objective 

35.1 Introduction 

35.2 Keyframes & tweening 

35.3 cel & path animation 

35.4 Principles and techniques of animation 

35.5 Web animation 

35.6 3D animation principles 

35.7 Transformations and editing  



35.8 Rendering algorithms 

35.9 Features of animation software 

35.10 File formats 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

COS-402: Elective – III: Cloud Computing 

 

SLM E36: Introduction 

 

Relevance of the Unit 

Objective 

36.1 Introduction 

36.2 Cloud and Virtualization 

36.3 Cloud Services Requirements 

36.4 Cloud and Dynamic Infrastructure 

36.5 Cloud Computing Characteristics  

36.6 Cloud Adoption 

36.7 Cloud Models 

36.8 Cloud Infrastructure Self Service 

Summary 

Glossary 

Self-Assessment Questions 

References 
  

SLM E37: Cloud as a Service & Solution 

 

Relevance of the Unit 

Objective 

37.1 Introduction 

37.2 Principal Technologies   

37.3 Cloud Strategy  

37.4 Cloud Design 

37.5 Implementation using SOA 

37.6 Conceptual Cloud Model 

37.7 Cloud Service 

37.8 Cloud Ecosystem 

37.9 Cloud Business Process Management 

37.10 Cloud Service Management 

37.11 Cloud Stack 

37.12 Computing on Demand (CoD) 

37.13 Cloud sourcing 

Summary 

Glossary 

Self-Assessment Questions 

References 
  

SLM E38: Cloud Offerings & Management 



 

Relevance of the Unit 

Objective 

38.1 Cloud Offerings 

38.1.1 Introduction 

38.1.2 Cloud Analytics Testing 

38.1.3 Information Security 

38.1.4 Virtual Desktop Infrastructure 

38.2 Cloud Management 

38.2.1 Introduction 

38.2.2 Asset Management 

38.2.3 Cloud Governance   

38.2.4 High Availability and Disaster Recovery 

38.2.5 Billing and Metering 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM E39:   Cloud Virtualization Technology 

 

Relevance of the Unit 

Objective 

39.1 Introduction 

39.2 Virtualization Benefits 

39.3 Server Virtualization   

39.4 Virtualization for x86 Architecture   

39.5 Hypervisor Management Software 

39.6 Logical Partitioning (LPAR) 

39.7 VIO Server 

39.8 Virtual Infrastructure Requirements 

39.9 Storage virtualization 

39.10 Storage Area Networks  

39.11 Network-Attached storage 

39.12 Cloud Server Virtualization  

39.13 Virtualized Data Center 

Summary 

Glossary 

Self-Assessment Questions 

References 
 

SLM E40:   Cloud and SOA 

 

Relevance of the Unit 

Objective 

40.1 Introduction 

40.2 SOA and Cloud  

40.3 SOA and IaaS  

40.4 SOA-based Cloud Infrastructure 

40.5 SOA Business and IT Services 



40.6 Cloud Infrastructure Benchmarking 

40.6.1 OLTP Benchmark   

40.6.2 Business Intelligence Benchmark  

40.6.3 eBusiness Benchmark  

40.6.4 ISV Benchmarks   

40.7 Data Collection and Performance Monitoring Commands  

40.8 Benchmark Tools 

Summary 

Glossary 

Self-Assessment Questions 

References 
 

COS-402: Elective – III: Bioinformatics 

 

SLM E41:  Introduction to molecular biology 

 

Relevance of the Unit 

Objective 

41.1 Introduction 

41.2 The Central Dogma of Molecular Biology 

           41.2.1 General transfers of biological sequential information 

                     41.2.1.1 DNA replications 

                     41.2.1.2 Transcription 

                     41.2.1.3 Translation 

           41.2.2 Special transfers of biological sequential information 

                     41.2.2.1 Reverse transcription 

                     41.2.2.2 RNA replication 

                     41.2.2.3 Direct translation from DNA to protein 

41.3 Physical mapping 

 41.3.1 Low-resolution mapping 

 41.3.2 High-resolution mapping 

 41.3.3 Restriction site mapping 

                        41.3.3.1 Double digestion 

                        41.3.3.2 Partial digestion 

            41.3.4 Sequencing by clones 

            41.3.5 Application 

Summary 

Glossary 

Self-Assessment Questions 

References 

 

SLM E42:  Protein sequence data bank 

 

Relevance of the Unit 

Objective 

42.1 Introduction 

42.2 Protein sequence data bank 

42.3 NBFR-PIR 

42.4 SWISSPROT,  

42.5 GenBank  
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Summary 

Glossary 

Self-Assessment Questions 

References 

SLM E43:  Motif finding in DNA and proteins 

Relevance of the Unit 
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43.1 Introduction 
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43.3 Sequence alignment for DNA and protein sequences 
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 43.4.3 Dynamic programming algorithms 

 43.4.4 Pairwise alignment 
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Summary 

Glossary 
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SLM E44: HeuristicHeuristicHHHh Alignment methods 

Relevance of the Unit 

Objective 

44.1 Introduction 
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44.4 Aligners for proteins sequences 

44.5 Spliced alignment 

Summary 
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45.6 Chao-Fasman algorithms 

45.7 The basic HMM algorithms 
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 45.7.3 Viterbi 
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Summary 
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Semester – I 

Paper ND01: Unit 01: ADVANCED HUMAN PHYSIOLOGY - I 

SLM Unit No.1.1: Cellular Basis of Physiology 

1. Objectives 

2. Introduction 

3. Structure and functions of Cell, organelles 

3.1 Principles of cell theory 

3.2 Plasma Membrane 

3.2.1 Common features of biological membranes 

3.2.2 Structures of bio-membrane 

3.2.3 Composition of bio-membrane 

3.2.3.1 Membrane lipids 

3.2.3.1.1 Phosphoglycerides 

3.2.3.1.2 Sphingolipid 

3.2.3.1.3 Glycolipid 

3.2.3.1.4 Cholesterol 

3.2.3.1.5 Importance of lipid bilayer 

3.2.3.2 Membrane Carbohydrates 

3.2.3.3 Membrane Proteins 

3.2.3.3.1 Integral Membrane Proteins 

3.2.3.3.2 Peripheral Membrane Proteins 

3.2.3.3.3 Lipid- Anchored Membrane Proteins 

3.2.3.4 Membrane lipids and membrane fluidity 

3.2.3.5 The asymmetry of membrane lipids 

3.2.3.6 Lipids and membrane proteins diffuse rapidly in the plane of the membrane 

3.2.3.7 Functions of bio-membrane 

3.3 Transport across the membrane 

3.3.1 Overview of Membrane Transport 

3.3.2 Types of membrane transport 

3.3.2.1 Active Transport and Passive Transport 

3.3.2.2 Passive diffusion vs. Carrier-assisted Transport 

3.3.2.3  Several features uniport 

3.3.2.3.1 GLUT1 as an uniports 

3.3.2.3.2 Transport of glucose through GLUT1 

3.3.2.4 Co-transport by symporters 

3.3.2.5 Co-transport by antiporters 



3.3.2.6 ATP- powered pumps and the intracellular transport 

3.3.2.7 Transport through channels 

3.3.2.7.1 Water-channels (Aquaporins) 

3.3.2.7.2 Different types of ion channels 

3.3.2.7.2.1 Voltage gated ion channels 

3.3.2.7.2.2 Mechanism of opening of voltage – gated channel 

3.3.2.7.2.3 Ligand mediated and G protein mediated transport 

3.4 Endoplasmic Reticulum 

3.4.1 Structure of endoplasmic reticulum 

3.4.2 Functions of rough endoplasmic reticulum (RER) 

3.4.2.1 Protein synthesis on the RER 

3.4.2.2 RER controls the processing of newly synthesized proteins 

3.4.2.3 The RER synthesizes membranes 

3.4.2.4 Synthesis of integral membrane proteins 

3.4.2.5 Rough ER starts glycosylation 

3.4.3 Functions of smooth endoplasmic 

3.4.3.1 Relation to carbohydrate metabolism 

3.4.3.2 Steroid Biosynthesis 

3.4.3.3 Storage site for calcium 

3.4.3.4 Site for detoxification 

3.5 Golgi Complex 

3.5.1 Electron microscope structure 

3.5.2 Functions of Golgi Complex 

3.5.2.1 Protein Secretion 

3.5.2.2 Mechanism of vesicular traffic 

3.5.2.3 Glycosylation process 

3.5.2.4 Other functions 

3.6 Mitochondria 

3.6.1 Mitochondrial enzymes 

3.6.2 Functions of Mitochondria 

3.7 Lysosome 

3.7.1 Lysosomal enzymes 

3.7.1.1 Synthesis of lysosomal enzymes 

3.7.2 Functions of lysosome 

3.7.3 Abnormal lysosomes can cause fatal diseases 

3.7.3.1 Lysosomal storage diseases 

3.7.3.2 Standard classification of lysosomal storage diseases (LSD) 

3.7.3.3 Signs and symptoms of LSDs 

3.7.3.4 Diagnosis of LSDs 

3.7.3.5 Treatment of LSDs 



3.8 Cell junctions 

3.8.1 Classification of cell functions 

3.8.2 Tight Junctions (TJ) 

3.8.3 Desmosomes 

3.8.4 Gap Junctions 

3.8.4.1 Regulation of gap junction opening 

3.8.4.2 Functions of gap junctions 

4. Summary 

5. Glossary 

6. Self Assesment Questions (SAQs)/Review Questions 

7. Model Answer 

8. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit- 1.2: Blood 

1. Objectives  

2. Introduction 

3. Blood 

3.1 Functions of blood  

3. 2 Composition of blood 

3.2.1 Plasma 

3.2.2 Serum 

3.2.3 Plasma Proteins 

3.2.4 Normal values 

3.2.5 Properties of plasma proteins 

3.2.6 Origin of plasma proteins 

3.2.7 Functions of plasma proteins 

3.3 Blood cells 

3.3.1 Red blood cells 

3.3.2 White blood cells 

3.3.3 Platelets 

3.3.4 Hematocrit Value  

3.3.5 Haemopoiesis 

3.4 Coagulation of Blood 

3.4.1 Factors involved in blood clotting 

3.4.2 Sequence of clotting mechanism  

3.4.3 Blood clot 

3.4.4 Anticoagulants 

3.4.5  Heparin 

3.4.6 Coumarin derivatives 

3.4.7  Edta 

3.4.8  Oxalate compounds 

3.4.9  Citrates 

3.4.10 Other substances which prevent blood clotting 

 

3.5 Bleeding disorders 

3.5.1 Hemophilia 

3.5.2. Purpura 

3.5 .3. Von Willebrand Disease 

3.5.4 Thrombosis 

3.6  Blood groups 

3.6 .1 ABO blood groups 

3.6.2 Blood group systems 

3.6.3 ABO System 



3.6.4 Rh Factor 

4. Glossary  

5. Summary 

6. Self Assessment questions 

7. Check your progress: Model Answers 

8. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No.- 1.3: Cardiovascular System 

1. Objectives 

2. Introduction 

3. Cardiovascular System 

3.1 The structure of the heart  

3.2 Structure of the Heart Wall 

3.3. Valves of the heart  

3.4 Histological structure of heart muscle   

3.5 Histological structure of cardio-vascular system 

3.6 Histological characteristics of different vascular system 

3.7. Electrical conducting system of the heart  

3.8 Electrocardiogram (ECG) 

3.8.1 Electrophysiological basis of ECG  

3.8.2 Recording of ECG:  

3.8.3 ECG leads 

3.8.4 The components of ECG: ECG waves and intervals 

3.9 Blood pressure 

3.9.1 Regulation of blood pressure 

3.9.2 Nervous mechanisms for arterial pressure control 

3.9.4 Control of arterial pressure by the vasomotor center 

3.9.5 Role or chemoreceptor reflex 

3.9.6 Hormonal mechanism for rapid control of arterial pressure  

3.9.7 The long-term mechanism for arterial pressure regulation 

 

3.10 Hypertension  

3.10.1 Classification 

3.10.2 Essential hypertension 

3.10.3 Secondary hypertension 

3.10.4  Risk factors for hypertension           

3. 11 Cardiac output 

3. 11.1 Cardiac index 

3.11.2 Control of cardiac output  

3.11.3 Control of cardiac by venous return 

3.11.4 Role of the action of the heart in controlling cardiac output   

3.12 Cardiac Failure 

3.12.1 Causes Heart Failure 

3.12.2 Symptoms of cardiac Failure 

3.12.3 Acute effects moderate cardiac failure  

3.12.4 Cardiac failure in serve hypertension and in other heart disease 

 



4. Summary 

5. Glossary 

6. Self Assessment questions 

7. Check your progress: Model Answers 

8. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Paper ND01: Unit 02: ADVANCED HUMAN PHYSIOLOGY - II 

SLM Unit No. 2.1: Respiratory system 

1. Objective 

2. Introduction 

3. Respiratory system  

a. Anatomy of respiratory tract  

i. Nose and Nasal Cavity 

ii. Oral cavity and pharynx 

iii. Larynx 

iv. Trachea 

v. Bronchi 

vi. Lungs  

1. Pulmonary alveolus  

2. Histological structure 

3. Pulmonary surfactant 

b. Lung compliance 

i. Static compliance 

ii. Dynamic compliance 

iii. Clinical significance (Alveolar size regulation) 

c. Lung volumes and capacities 

d. Muscle of Respiration 

i. Diaphragm 

ii. Intercostal muscles 

iii. Accessory muscles of respiration 

iv. Muscle of exhalation 

e. Innervations of lungs  

f. Mechanism of breathing 

g. Mechanism of breathing 

i. Mechanism of inspiration 

ii. Mechanism of expiration 

h. Pressure gradient for gaseous exchange 

i. Regulation of respiration 

i. Nervous regulation of respiration 

ii. Chemical regulation of respiration 

iii. Control systems 

4. Summary 

5. Glossary 

6. Suggested questions 

7. Sample questions and answers 

8. Bibliography 



SLM Unit No. 2.2: Endocrinology 

 

1. Objectives  

2. Anatomy of endocrine glands and reproductive organs 

3. Types of hormones 

4. Hormones- Mode of action 

5. Pituitary  

6. Adrenal  

7. Thyroid  

8. Gonadal hormones  

9. Pancreas 

10. Summary 

11. Glossary 

12. Self-assessment questions 

13. Check your Progress: Possible answer 

14. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No. 2.3: Reproductive System                                         

1. Objective 

2. Introduction 

3. Reproductive system: 

     3.1Structure and functions of male and female reproductive organs. 

               3.1.1. Male Reproductive System 

             3.1.2Female Reproduction system 

     3.2Menstrual cycle 

     3.3Physiological changes in pregnancy 

     3.4Physiology of lactation 

4. Summary  

5. Glossary 

6. Self-assessment questions 

7. Check your Progress: Possible answers 

8. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Paper ND02: Unit 03: FOOD SCIENCE AND NUTRITION 

 

SLM Unit No. 3.1: Carbohydrate 

1. Objective 

2. Introduction 

3. Carbohydrates 

3.1. Classification of Carbohydrates 

3.1.1. Physiological classification of carbohydrates 

3.1.2. Chemical classification of carbohydrates 

3.1.2.1. Monosaccharide 

3.1.2.2. Oligosaccharides 

3.1.2.3. Polysachharide 

3.2. Sources of Carbohydrate 

3.3 Functions and utilization of carbohydrate 

3.3.1. Carbohydrates Supply Energy 

3.3.2. Carbohydrates Provide Fuel for the Central Nervous System 

3.3.3. Carbohydrates Provide Fuel for the Muscular System 

3.3.4 Carbohydrates Supposedly Spare Proteins 

3.3.5. Carbohydrates Supposedly Supply “Dietary Fiber” prevent diseases  

3.3.6. Helps to Sleep Better 

3.3.7. Prevents Blood  

3.3.8. Useful to Control Weight  

3.3.9. Improves the Digestive System 

3.3.10. Uplifts Mood 

3.3.11. Helps to Keep Memory Sharp 

3.3.12. Best Nutrient for Athletes 

3.3.13. Risk of cancer is reduced with carbohydrates 

3.3.14. Enjoy Healthier Skin  

3.3.15. Beneficial Uses of Carbohydrates 

3.4. Carbohydrates might cause side effects and common diseases 

3.4.1 Carbohydrates and Oxidative Damage 

3.4.2 Carbohydrates and Inflammation 

3.4.3 Carbohydrates and allergies 

3.4.4 Stroke and Obesity 

3.4.5 Increased Triglycerides 

3.4.6 Risk of Chronic Diseases 

3.4.7 Type 2 Diabetes 

3.4.8 Osteoporosis and intake of carbohydrates 

3.5. Storage of Carbohydrates in the Human Body 

3.5.1Glycogen Formation 



3.5.2 Glycogen Storage 

3.5.3 Glycogen Use 

3.5.4 Other Storage of Carbohydrates 

3.6. Hormonal Regulation of Blood Glucose 

3.6.1 Insulin Basics: How Insulin Helps Control Blood Glucose Levels 

3.6.2 The Role of Glucagon in Blood Glucose Control 

3.7. Interconversion of Hexoses 

3.7.1 Glycolysis 

3.7.2 Fate of Pyruvate 

3.8. Classification and biomedical importance of Sugar derivatives 

3.8.1 Amino sugars 

3.8.2 Deoxy sugars  

3.8.3 Dideoxy and Trideoxy Sugars 

3.8.4 Acidic Sugars 

3.8.5 Artificial Sweeteners 

3.9. Glycoprotein 

3.9.1 Structure 

3.9.2 Nonenzymatic glycosylation  

3.10. Proteoglycan 

3.10.1 Types 

3.10.2 Synthesis 

3.10.3 Function 

3.10.4 Clinical Significance 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

SLM Unit No. 3.2: Dietary Fibers 

1. Objective 

 2. Introduction 

 3. Dietary fiber  

            3.1. Type of dietary fiber 

            3.2. Sources of dietary fiber (DF) 

3.3. Mechanism of action of dietary fiber 

3.4. Chemical composition and physiological significance of dietary fiber 

3.5. Physiological advantages of dietary fiber 

3.6. Physiological disadvantages of dietary fiber 

3.7. Glycaemic Index (GI) 

3.8. Glycemic load (GL) 

4. Summary 

5. Glossary 

6. Self Assessment suggested questions 

7. Sample questions and answers 

8. Bibliography 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

SLM Unit No. 3.3: Proteins 

 1. Objectives  

2. Introduction  

3. Chemistry and biological aspects of Proteins 

3.1 Classification of Proteins  

3.2 Sources of Protein  

3.3 Functions of Proteins 

3.4 Protein Utilization 

3.5 Protein Storage 

3.6 Protein Quality Evaluation  

3.7 Nitrogen Balance 

3.8 Measuring Protein Quality 

3.8.1Biological Value of Proteins 

3.8.2Digestibility Coefficient (DC) of Protein 

3.8.3Net Protein Utilization  

3.8.4Protein Score 

3.8.5Protein Efficiency Ratio (PER)  

3.8.6Protein Digestibility Corrected Amino Acid Score (PDCAAS) 

3.9 Nutritonal Classification of Amino acids 

3.10Amino Acid Balance, Imbalance and Toxicity     

3.10.1 Importance of Amino Acid Balance  

3.10.2 Factors Influencing 

3.10.3 Enzymes involved in Amino Acid Imbalances 

3.11 Amino Acid Pool 

3.12 Amino Acid and Peptide Transporters 

3.13 Therapeutic Applications of Specific Amino Acids 

3.14 Peptides of Physiological Significance  

3.15 Proteins and Gene Expression 

4. Summary 

5. Glossary 

6. Self Assessment Questions  

7. Bibliography 

 

 

 

 

 

 

 



 

SLM Unit No. 3.4: Lipids 

 

1. Objectives 

2. Introduction 

3. Lipids 

3.1Nutritional Significance of Fatty Acids 

(Including SFA, MUFA, PUFA: Functions, Deficiency) 

 3.1.1Unsaturated fatty acids in meat 

3.1.2Unsaturated fatty acids in fish  

3.1.3Unsaturated fatty acids in eggs  

3.1.4Unsaturated fatty acids in plants  

3.1.5Unsaturated fatty acids in fats and oils 

3.2 Fatty acids (including n-6 and n-3) and Diseases 

3.2.1 Role in Cardiovascular Diseases 

3.2.2 Dietary Fatty Acids and the Development of CVD risk factors 

3.2.3 Role in Stroke 

3.2.4 Role in Blood Pressure 

3.2.5 Role in Endothelial Functions 

3.2.6 Role in Arrhythmias 

3.2.7 Role in Diabetes 

3.2.8 Role in Cancer 

3.2.9 Role in Inflammatory Bowel Disease 

3.2.10 Role in Arthritis 

3.2.11Role in Fetal and Infant Development 

      4. Summary 

      5. Glossary  

      6. Self Assessment Questions 

      7. Bibliography  

 

 

 

 

 

 

 

 

 

 

 



 

SLM Unit No. 3.5: Energy Value of Foods 

1. Objectives 

2. Introduction 

3. Energy value of Foods 

 3.1Sources of dietary energy 

 3.2Components of energy requirements 

 3.3Calculation of energy requirements 

 3.4Food energy 

 3.5Energy Values of Foods 

 3.6Energy intake 

 3.7Hunger and satiety 

 3.8Brain regulation of appetite and satiety 

 3.9Gut-brain connection 

4. Other peripheral factors controlling feeding and metabolism 

 4.1Hedonic mechanisms regulating appetite and satiety 

 4.2Energy Utilization by Cells 

4.3Food Molecules Are Broken Down in Three Stages to Produce ATP 

4.4Glycolysis Is a Central ATP-producing Pathway 

4.5The Citric Acid Cycle Generates NADH by Oxidizing Acetyl 

Groups to CO2  

5. Summary 

6. Glossary 

7. Self Assessment Questions 

8. References 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Paper ND02: Unit 04: VITAMINS AND MINERALS IN NUTRITION 

 

SLM Unit No. 4.1: Fat Soluble Vitamins 

1. Objective 

2. Introduction 

3. Fat Soluble Vitamins 

3.1 Vitamin A 

3.2 Vitamin D 

3.3 Vitamin E 

3.4 Vitamin K 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No.-4.2: Water Soluble Vitamins 

1. Objectives 

2. Introduction 

3. Water soluble vitamins 

3.1 Vitamin C 

3.2 Thiamin 

3.3 Riboflavin 

3.4 Niacin 

3.5 Pantothenic Acid  

3.6 Biotin 

3.7 Folate 

3.8 Cobalamin 

3.9 Pyridoxine 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No. - 4.3: Macro Minerals 

1. Objectives 

2. Introduction 

3. Macro minerals 

3.1 Calcium 

3.2 Phosphorus 

3.3 Magnesium 

3.4 Sodium  

3.5 Potassium 

4. Summary 

5. Glossary 

6. Self Assessment Question 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No. 4.4: Micro Minerals 

1. Objectives 

2. Introduction 

3. Micro minerals 

3.1 Iron 

3.1.1 Major Sources 

3.1.2 Functions 

3.1.3 Mechanism of Action  

3.1.4 RDA 

3.1.5 Deficiency and toxicity 

3.2 Zinc 

3.2.1 Major Sources 

3.2.2 Functions 

3.2.3 Mechanism of Action  

3.2.4 RDA 

3.2.5 Deficiency and toxicity 

3.3 Iodine 

3.3.1 Major Sources 

3.3.2 Functions 

3.3.3 Mechanism of Action  

3.3.4 RDA 

3.3.5 Deficiency and toxicity 

 

3.4 Selenium  

3.4.1 Major Sources 

3.4.2 Functions 

3.4.3 Mechanism of Action  

3.4.4 RDA 

3.4.5 Deficiency and toxicity 

3.5 Copper 

3.5.1 Major Sources 

3.5.2 Functions 

3.5.3 Mechanism of Action  

3.5.4 RDA 

3.5.5 Deficiency and toxicity 

3.6 Manganese 

3.6.1 Major Sources 

3.6.2 Functions 

3.6.3 Mechanism of Action  

3.6.4 RDA 



3.6.5 Deficiency and toxicity 

3.7 Fluoride 

3.7.1 Major Sources 

3.7.2 Functions 

3.7.3 Mechanism of Action  

3.7.4 RDA 

3.7.5 Deficiency and toxicity 

3.8 Chromium 

3.8.1 Major Sources 

3.8.2 Functions 

3.8.3 Mechanism of Action  

3.8.4 RDA 

3.8.5 Deficiency and toxicity 

3.9 Molybdenum 

3.9.1 Major Sources 

3.9.2 Functions 

3.9.3 Mechanism of Action  

3.9.4 RDA 

3.9.5 Deficiency and toxicity 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No: 4.5: Ultra trace Minerals 

1. Objectives 

2. Introduction 

3. Ultra trace minerals 

3.1 Arsenic 

3.1.1 Digestion & absorption 

3.1.2 Functions and Mode of Action 

3.1.3 Deficiency/ Toxicity 

3.1.4 RDA & Dietary Considerations 

3.2 Boron 

3.2.1 Digestion & absorption 

3.2.2 Functions and Mode of Action 

3.2.3 Deficiency/ Toxicity 

3.2.4 RDA & Dietary Considerations 

3.3 Nickel 

3.3.1 Digestion & absorption 

3.3.2 Functions and Mode of Action 

3.3.3 Deficiency/ Toxicity 

3.3.4 RDA & Dietary Considerations 

3.4 Silicon 

3.4.1 Digestion & absorption 

3.4.2 Functions and Mode of Action 

3.4.3 Deficiency/ Toxicity 

3.4.4 RDA & Dietary Considerations 

3.5 Vanadium 

3.5.1 Digestion & absorption 

3.5.2 Functions and Mode of Action 

3.5.3 Deficiency/ Toxicity 

3.5.4 RDA & Dietary Considerations 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 



Paper ND03: Unit 05: NUTRITIONAL BIOCHEMISTRY - I.  

SLM Unit No-5.1: Enzymology 

1. Objectives 

2. Introduction 

3. Enzyme and its mechanism of action 

3.1 Nomenclature and classification. 

3.2 Basic structure  

3.3 General properties 

3.4 Coenzymes and their functions 

3.5 Factor influencing enzyme reaction 

3.5.1 Kinetic properties 

3.5.2 Michaelis constant 

3.6 Inhibition  

3.7 Allostericity and feed-back inhibition  

3.8 Mechanism of enzyme action 

3.9 Two-substrate reaction mechanism  

3.10 Isoenzyme 

3.11 Purification  

4. Summary  

5. Glossary 

6. Self-assessment questions 

7. Check your Progress: Possible answers 

8.  Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No-5.2: Metabolism of Carbohydrate 

1. Objectives 

2. Introduction 

3. Metabolism of glucose, glycogen and their disorders 

3.1 Glycolysis and the oxidation of pyruvate 

3.2 TCA cycle 

3.3 Glycogen metabolism 

3.4 HMP shunt 

3.5 Gluconeogenesis  

3.6 Bioenergetics  

3.7 Disorders of carbohydrate metabolism 

3.7.1Galactosemia 

3.7.2 Glycogen storage disease  

3.7.3 Pentosuria 

3.7.4 Abnormal level in blood glucose 

4. Summary 

5. Glossary 

6. Self-assessment questions 

7. Check your Progress 

8. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit no. 5.3: Metabolism of Lipid 

1. Objective 

2. Introduction 

3. Metabolism of fatty acids, glycerides, triglycerides, phospholipids & cholesterol 

3.1 Biosynthesis of fattyacids 

3.2 Steps in Biosynthesis 

3.3 Fatty acid synthase complex  

3.4 Synthesis of Unsaturated fatty acids 

3.5 Oxidation of fatty acids 

3.5.1 Even no. Saturated fatty acids 

3.5.2 Odd nymber Saturated fatty acids 

3.5.3 Beta oxidation of Unsaturated fatty acids 

3.5.4 Eenergetics 

3.6 Glycerides 

3.7 Phospholipids 

3.8 Cholesterol 

3.9 Disorders of lipid metabolism 

3.10 Lipoprotein and their significance 

4. Summary 

5. Glossary 

6. Self assessment questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Paper ND03: Unit 06: NUTRITIONAL BIOCHEMISTRY - II 

SLM Unit no 6.1: Protein and Amino acid Metabolism 

 

1. Objective  

2. Introduction 

3. Protein and amino acid metabolism 

    3.1 Biosynthesis of protein 

    3.2 Nitrogen fixation  

    3.3 General catabolism of amino acids 

    3.4 Synthesis of Essential Amino Acids  

    3.5 The Pyruvate Family 

    3.6 Histidine Biosynthesis:  

    3.7 Nonessential Amino Acid Biosynthesis  

    3.8 Amino Acid Catabolism  

    3.9 Inborn Errors in Amino Acid Metabolism  

    3.10 Amino Acid Catabolism  

4. Summary 

5. Glossary 

6. Self Assesment Questions  

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit no 6.2: Biological Oxidation 

1. Objectives 

2. Introduction 

3. Biological oxidation 

3.1 Electron and proton transfer molecules  

3.2 Eukaryotic electron transport chains  

 

3.3 Electron donors  

3.4 Electron acceptors  

4. Summary 

5. Glossary 

6. Self Assesment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM UNIT-6.3: Integration and Regulation of Metabolism 

 

1. Objective 

2. Introduction 

3. Carbohydrate metabolism 

3.1. Glycolysis: a central pathway of glucose metabolism an outline: 

3.2. Regulation of glycolysis 

3.3. Biosynthesis of glucose from pyruvate: gluconeogenesis 

3.4. Control of gluconeogenesis and sources of glucose precursors 

3.5. Glycogen metabolism 

3.6. The citric acid cycle 

3.6.1. The citric acid cycle - an overview 

3.6.2. Regulation 

3.6.3. Pyruvate dehydrogenase links glycolysis to citric acid cycle 

3.7. Pentose phosphate pathways 

3.8. Oxidative phosphorylation 

3.8.1. The respiratory chain consists of four complexes: three proton pumps and a physical link 

to the citric acid cycle 

3.8.2. The high potential electrons of NADH enter the respiratory chain at NADH-Q 

oxidoreductase 

3.8.3. Ubiquinol is the entry point for electrons from FADH2 of flavoproteins 

3.8.4. Electron flow from ubiquinol to cytochrome c through Q-Cytochrome C oxidoreductase 

3.8.5. The Q cycle funnels electrons from a two-electron carrier to a one- electron carrier and 

pumps protons 

3.8.6. Cytochrome C oxidase catalyzes the reduction of molecular oxygen to water  

4. Lipid metabolism 

4.1. Lipogenesis 

4.2. Tissue uptake of fatty acids 

4.3. Lypolysis 

4.4. Beta oxidation 

4.5. Fatty acid oxidation is tightly regulated 

4.6. Ketogenesis 

4.7. Ketone bodies are over produced in diabetes & during starvation 

 5. Protein metabolism 

5.1. Integration of metabolism in different organs after a meal and during fasting 

5.2. Some specialized metabolic characteristics of organs  

6. Summary  

7. Glossary 

8. Self Assessment Questions 

8. References 



SLM Unit No. 6.4.: Oxidative Stress and Antioxidants 

1. Objectives 

2. Introduction 

3. Oxidative stress and antioxidants 

3.1. Free radicals, definition, and formation in biological system 

3.2. Natural antioxidant and their defense against free radicals 

3.3. Role of free radicals and antioxidant in health and disease 

3.4. Lipid peroxidation and DNA fragmentation 

4. Summary 

5. Self assessment questions (SAQs) 

6. Check your Progress (CYP) 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Semester – II 

Paper ND07: Unit 13: ADVANCED HUMAN PHYSIOLOGY – III 

 

SLM Unit- 13.1: Digestive System 

1. Objectives 

2. Introduction  

3. Digestive System 

3.1 Functional Organization of GI System: 

3.1.1 The Four Layers of The Digestive Tract 

3.1.2 Innervations of GI Tract 

             3.2 Functions of the GI Tract: 

                  3.2.1neural and Hormonal Integration Of GI Functions  

3.3 Digestion And Absorption 

                  3.3.1 Digestion of Carbohydrates 

                  3.3.2 Absorption of Carbohydrates 

                  3.3.3 Digestion of Proteins 

                  3.3.4 Absorption of Amino Acids 

                  3.3.5digestion of Fats 

                  3.3.6absorption of Fats 

3.4 Secretory Functions of GI Tract  

                  3.4.1 Salivary Secretion  

                  3.4.2 Gastric Secretion  

                  3.4.3 Intestinal Secretion 

                  3.4.4 Pancreatic Secretion 

 3.5 Gastrointestinal Hormones 

 3.6 Movements of the Alimentary Canal 

4. Summary 

5. Glossary 

6. Self Assesment Questions 

7. Model Answer 

8. Bibliography 

 

 

 

 

 

 

 

 

 



 

SLM Unit No. 13.2: Excretory System 

1. Objective 

2. Introduction 

3. Anatomical localization and structure of the Kidney 

4. Functions of the kidney 

5. Mechanism of urine formation and excretion 

6. Compositions of urine 

7. Role of Kidney in water, electrolyte and acid base balance  

8. Summary 

9. Glossary 

10. Self Assessment Questions 

11. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

SLM Unit No. 13.3: Excitable Tissue 

                                                                                                                                                                                           

1. Objectives 

2. Introduction 

3. Excitable tissue 

3.1. Nerve  and Muscle                                                                              

3.1.1. Nerve 

3.1.1.1 Neurones & Glial cells  

3.1.1.2 Trophic factors 

3.1.2 Muscle, Types of muscle system and their importance      

                     3.1.2.1 Organization of skeletal muscle 

                     3.1.2.2. Skeletal muscle types 

                     3.1.2.3. Biophysical properties of skeletal muscle 

3.1.2.4. Basic organization of smooth muscle 

3.1.2.5. Types of smooth muscle  

3.1.2.6. Innervations of smooth muscle  

3.1.2.7. Structure of cardiac muscle 

 

3.1.3. Chemical, Electrical and molecular involvement in muscle contraction 

3.1.3.1. Control of skeletal muscle contraction                                                  

3.1.3.2. Motor unit 

3.1.3.3. Energy sources in muscle contraction 

3.1.3.4. Control of smooth muscle activity and regulation of contraction 

3.1.3.5. Control of cardiac muscle activity 

3.1.3.6. Regulation of the force of contraction of cardiac muscle 

                                                                                                    

3.1.4 .Resting membrane potential & Action potential                               

 3.1.4.1. Electrical signals of nerve cell 

3.1.4.2. How ion movements produce electrical signals 

3.1.4.3. Forces that create Membrane potentials 

3.1.4.4. The ionic basis of resting membrane potential 

3.1.4.5. The ionic basis of Action potential 

3.1.4.6. Sequence of events during Action potential  

3.1.5. Nerve impulse propagation                                                                 

3.1.5.1. Factors affecting conductivity of nerve 

3.1.5.2. Classification of nerve fibres on  the basis of  conduction velocity 

3.1.5.3. Mechanism of conduction of nerve impulse 

3.1.5.4. Saltatory conduction in the myelinated nerve fibre 

3.1.6. Synaptic & Neuromuscular transmission                                         



3.1.6.1. Structure and Properties of synapses 

3.1.6.2. Properties of electrical synapses 

3.1.6.3. Properties of chemical synapses 

3.1.6.4. Properties of neurotransmitters 

3.1.6.5. Quantal release of neurotransmitter 

3.1.6.6. Role of Calcium in Transmitter Secretion 

3.1.6.7. Ionotropic and metabotropic receptors 

3.1.6.8. Mechanism of synaptic transmission 

3.1.6.9. Anatomical structure of neuromuscular junction 

3.1.6.10. Mechanism of neuromuscular transmission 

3.1.6.11. Action of drugs on neuromuscular transmission                                                                                                

3.2. Function of hypothalamus-hunger, satiety and thirst                      

3.2.1Neuroendocrine regulation of hunger and satiety-Leptin , Ghrelin   

3.2.1.1 Energy homeostasis                                                                              

3.2.1.2 Regulation of body weight 

3.2.1.3 The Leptin Protein 

3.2.1.4 Leptin receptors(Ob-R) 

3.2.1.5 Mechanism of Leptin action in brain 

3.2.1.6 Leptin signalling pathways 

3.2.1.7 Central Melanocortin system in the regulation of food intake 

3.2.1.8 Effects on ghrelin on hypothalamus 

3.2.1.9. Structure of ghrelin and functional receptor 

3.2.1.10. Distribution and biological function of ghrelin 

3.2.1.11. Ghrelin and control of appetite: Major effects and mechanism of action 

3.2.2. Neural basis of behaviour and emotion                                                

3.2.2.1. Physiological Changes Associated with Emotion  

3.2.2.2. The integration of emotional behaviour 

3.2.2.3. The Limbic system 

3.2.2.4 .The Importance of the Amygdala  

3.2.2.5. Emotion, Reason, and Social behaviour 

3.3. Chemical sense-smell and taste                                                    

3.3.1. The organization of olfactory system                                                                                               

3.3.2. Olfactory perception in humans 

3.3.3. Assessing Olfactory Function in the Laboratory 

3.3.4. Olfactory epithelium and Olfactory receptor neurones 

3.3.5. Odor transduction and odorant receptor proteins 

3.3.6 Physiological mechanism of Odor Transduction 

3.3.7. The Olfactory Bulb 

3.3.8. The organization of the Taste System 

3.3. 9.The taste Perception in Humans 



3.3.10. Taste Receptor Proteins and Transduction 

4. Self Assessment Questions (SAQ)/CYPS and activities                   

5. Summary 

6. Glossary                                                                                                 

7. Self Assessment Questions                                                                                 

8. Bibliography      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                                      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No. 13.4: Immune System  

 

1. Objectives 

2. Introduction 

3. Immunology 

3.1Properties  

3.2Natural and acquired immunity 

3.3Features of immune responses 

3.4 Antigen-antibodies- types and property 

3.5 Antigen-antibody interaction 

3.6 MHC molecules  

3.7 Hypersensitivity and allergy 

3.8 Auto immune disorders 

3.9 Immunomodulation by foods 

4. Summary 

5. Glossary 

6. Self Assesment Questions 

7. Check your progress 

8. References 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Paper ND07: Unit 14: MOLECULAR BIOLOGY IN NUTRITION 

 

SLM Unit no. 14.1: Metabolism of Nucleic Acids 

1. Objective 

2. Introduction 

3. Metabolism of nucleic acids 

3.1 Biosynthesis of purine and pyrimidine nucleotides 

3.2 Disorders of purine and pyrimidine metabolism 

3.3 Biochemical importance of cyclic AMP 

3.4 DNA replication and repair 

4. Summary 

5. Glossary 

6. Self Assessment questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM UNIT-14.2: Molecular Biology in Nutrition 

 

1. Objectives 

2. Introduction 

3. Molecular Biology 

3.1. Structure and types of DNA: Chemical Nature of Genetic Materials (i.e., DNA) 

3.2. Nucleic acid sequencing 

3.3. Replication 

3.4 Structure and types of RNA 

3.5. Transcription  

3.6. Translation 

3.7. Lac Operon 

3.8. Transposone  

3.9. Recombination 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No. 14.3: Genetic Engineering 

1.Objectives 

2. Introduction 

3. Genetic Engineering 

3.1. Maternal inheritance 

3.2. Components of recombinant DNA technology 

3.3. Restriction endonuclease 

3.4. Sticky end and blunt end 

3.5. Definition of linker and adopters 

3.6. Types of cloning vector 

3.7. Transformation and transfection 

3.8. Genomic library and cDNA library 

3.9. Application of rDNA technology 

3.10. Principles and methods of protein and genetic engineering  

3.11. Gel electrophoresis 

4. Summary 

5. Self assessment questions (SAQs) 

6. Check your progress (CYP6) 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Paper ND08: Unit 15: FOOD MICROBIOLOGY AND TOXICOLOGY 

SLM Unit No. 15.1: Classification and Morphology of Microorganism 

 

1. Objectives 

2. Introduction 

3.1Microbial classification and taxonomy 

3.1.1 Phenetic Classification 

3.1.2 Phylogenetic Classification 

3.1.3 Genotypic Classification 

3.2 Molds 

3.3 Yeasts 

3.4 Bacteria 

3.5 Virus: 

3.6 Algae: 

3.7 Protozoa 

3.8 Microbiology of water 

3.8.1 The microbiology of freshwater 

3.8.2 The microbiology of seawater 

3.9 Methods of water purification 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

SLM Unit NO.-15.2: Microbiology of Food 

 

1. Objectives 

2. Introduction 

3. Microbiology of Food 

3.1Microflora of Raw Milk 

3.2 Microflora of Cereals 

3.3 Microflora of Vegetables and Fruits 

3.4 Microflora of Raw And Ready-To-Eat Meat Products 

3.5 Mode of action of food borne diseases food borne illness 

3.5.1 Campylobacter 

3.5.2 Salmonella 

3.5.3 Shigella 

3.5.4 Yersinia enterocolitica 

3.5.5 Pathogenic E. coli 

3.5.6 Bacillus cereus. 

3.5.7 Clostridium perfringens 

3.5.8 Helminths And Nematodes 

3.5.9 Protozoa 

3.5.10 Toxigenic Algae 

3.5.11 Toxigenic Fungi 

3.5.12 Virus 

4. Summary 

5. Glossary  

6. Self assessment questions 

7. References 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No. – 15.3: Food Spoilage 

 

1. Objective  

2. Introduction 

3. Food Spoilage    

 3.1 Causes of food spoilage and microorganism in Food (mold, yeast, bacteria)  

 3.2 Primary sources, morphology, cultural characteristics and biochemical activities, of   

microorganism 

3.3 Factors affecting growth and survival of microorganism in food 

3.4 Physical and chemical means to control microorganism 

3.5 Contamination and spoilage of foods (cereals, sugar, vegetables and fruits, meat, fish, 

eggs, milk) 

3.6Methods of isolation and detection of microorganism in food 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

                                                                                                           

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM UNIT NO 15.4: Food Toxicology and Food Borne Illness 

1. Objectives 

2. Introduction 

3. Food toxicology and food borne illness 

3.1Toxicological paradigm 

3.2Natural toxicants from plant source 

3.3Mycotoxins and fungal toxins 

3.4Foodborne viruses 

3.5Pesticides and industrial waste contaminated toxicants 

3.6Environmental Health hazards 

4. Summary 

5. Glossary 

6. Self Assesment questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No 15.5: Food Safety, Assessment, Regulation and Standard 

1. Objectives 

2. Introduction 

3. Food Safety : Assesments,Regulation And Standard 

 3.1Microbiological Assessment of Food Quality 

3.2 Indicators of Product Quality 

3.2.1 Microbe 

3.2.2 Categories of indicator organisms include 

3.2.3 Assessment of Numbers of Microorganisms and/or Microbial Activity 

3.2.4 Indicators of Potential Human or Fecal Contamination or Possible Presence of 

Pathogens 

3.3 Indicators of Food Safety 

3.3.1 Coliforms 

3.3.2 Enterococci 

3.3.3 Bifidobacteria 

3.4 Coliform Criteria and Standards 

3.5 Some Limitations for Food Safety Use 

3.6. Good Manufacturing Practices - GMP. 

3.7. Hazard analysis and critical control points (HACCP) 

3.8. Food safety Regulations 

3.9. Food Safety and Standards Authority of India (FSSAI) 

3.10 Food Safety Management 

3.11. Recommended Consumer Food Safety Practices 

4. Summary 

5. Glossary 

6. Check Your Progress 

7. References  

 

 

 

 

 

 

 

 

 

 

 

 

 



Paper ND08: Unit 16: FOOD BIOTECHNOLOGY  

SLM Unit No. 16.1: Use of Biotechnology for Food Processing 

1. Objectives 

2. Introduction 

   3. Use of Biotechnology for Food Processing 

3.1. Historical Perspective of Indian Fermented Food 

       3.1.1. Advantages of Fermented Food 

3.2. Production of some fermented foods 

3.2.1. Yoghurt Production 

3.2.2. Buttermilk Production 

3.2.3 Cheese Production 

3.3. Starter Cultures 

3.3.1. Traditional Approaches in Genetic Improvement of Starter 

Cultures 

3.3.2. Molecular Approaches in Improvement of Starter Cultures 

3.3.3. Biotechnology in the Production of Enzymes 

3.3.4. Biotechnology in the Production of Food Ingredients 

3.3.5. Genetically Modified (GM) Starter Culture 

3.3.6. Genetically Modified (GM) Foods 

3.3.7. Biotechnology in Diagnostics for Food Testing 

 

3.4. Role of Biotechnology in Food Production 

3.5. Problems associated with production 

3.6. Safety of Food Produced With Biotechnology Processes 

3.7. Benefits and Risks of Biotechnology in Food Production 

3.8. Future of Food Biotechnology 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 



 

SLM Unit No. 16.2: Genetically Modified Foods 

1. Objective 

2. Introduction: Concept of GM food 

      3. Genetically Modified food: Nutritional aspects and health concern: 

      3.1 Need for Genetically Modified food 

        3.2 Food challenges 

            3.2.1 Potential Challenges 

        3.2.2 Future Challenges to Food 

     3.3 Potential benefits in agriculture 

     3.4 Crop engineering  

     3.5 Nutritional Improvement 

           3.6 GM animal foods: 

           3.7 Genomic analysis of GM food 

       3.7.1 Genetics of GM food 

    3.7.2 Genetic analysis and GMO Testing: 

              3.8 Safety of G.M food 

3.8.1 Labeling of Genetically Modified Food 

                    3.8.2 Merits and demerits of GM foods 

         4. Summary 

         5. Self assessment question 

         6. References 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No. 16.3: Technology for Production of Alcoholic Beverages 

1. Objective 

2. Introduction 

3. Alcoholic beverage  

3.1 Technology for production of alcoholic beverages 

3.2 Fermented cereal and legume based product 

3.3 Traditional and yeast leavened products 

3.4 Fermentation of vegetables and fruits 

3.5 Lactic acid fermentation 

3.6 Fermented milk products 

3.6.1 Yoghurt 

3.6.2 Buttermilk 

3.6.3 Cheese  

3.7 Fermentation of meat and fish 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No. 16.4: Food Preservation 

 

1. Objectives 

2. Introduction 

3. Food Preservation: Principles and Methods 

3.1 Principles of food preservation 

3.2 Importance of food preservation  

3.3 Methods of food preservation 

3.3.1 Physical methods of food preservation 

3.3.1.1 Heat sterilization process 

3.3.1.1.1 Sterization 

3.3.1.1.2 Pasteurization 

3.3.1.1.3 Blanching 

3.3.1.1.4 Canning 

3.3.1.2 Cold Preservation 

3.3.1.2.1 Refrigeration 

3.3.1.2.2 Freezing 

3.3.1.2.2.1 Deep freezing 

3.3.1.2.3 Freeze drying 

3.3.1.2.4 Refrigerated gas-storage 

3.3.1.3 Irradiation 

3.3.2 Chemical methods for food preservation 

3.3.2.1 Concentration 

3.3.2.2 Fermentation 

3.3.2.3 Preservatives 

3.3.2.4 Antimicrobial compounds 

3.3.2.5 Antioxidants 

3.3.2.6 Traditional additives for food preservation 

 

3.3.3 Natural Antimicrobials for preservation of food 

3.3.3.1 Antimicrobials of plant origin 

3.3.3.2 Antimicrobials of animal origin 

3.3.3.3 Microbial antimicrobials 

3.3.4 Probiotics 

3.3.4.1 Functions of probiotics 

3.3.5 Newer methods for food preservation 

4. Summary 

5. Glossary 

6. Self assessment questions 

7. Bibliography 



SLM Unit No. 16.5: Special Food Processing Technology 

1. Objective 

2. Introduction 

3. Special Food Processing Technology  

3.1. Membrane technology  

3.1.1 Ultra filtration  

3.1.2 Reverse osmosis and)  

3.1.3 Agglomeration 

3.1.4 Agitation  

3.1.5 Extrusion 

3.2. Enzyme technology  

3.2.1 Production of enzymes – amylase, protease, lipase, lactase and pectinase 

3.2.2 Purification of enzymes 

3.2.3 Use of enzymes in food & beverage industry (e.g. cheese, fruit juice, wine, 

meat tenderizing & dairy) 

4. Summary 

5. Glossary 

6. Self Assessment questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Paper ND09: Unit 17: Food Hygiene and Sanitation  

SLM Unit No – 17.1: General Principle of Food Hygiene 

1. Objectives 

2. Introduction 

3. General principle of food hygiene 

3.1. Concept of food hygiene 

3.2. Hygiene in relation to food preparation 

3.3. Personal hygiene 

3.4. Food handling habits 

3.5. Place of Sanitation in food plants 

3.6. Sanitary aspects of Building and Equipments 

4. Summary 

5. Glossary 

6. Self Assessment questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No – 17.2: Control of Insect, Pest and Microorganism in Food 

 

1. Objectives 

2. Introduction 

3. Control of Insect, Pest and Microorganism in food  

    3.1 Importance of insect and pest control 

    3.2 Classification of Pest 

    3.3 Sources of Infestation of insect pests 

    3.4 Factors influencing growth of insect pests of stored grain 

    3.5 Damage of stored grain caused by insect pests 

    3.6 Extraneous materials present in food and their impact 

   3.7 Types of insect pests control:  

   3.8 Physical and mechanical control methods 

   3.9 Biological Control methods: 

   3.10 Practice Integrated Pest Management (IPM) 

4. Summary:  

5. Glossary: 

6. Check your Progress: Probable answer 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No. 17.3: Sanitary Aspects of Water Supply 

1. Objectives                                                                                               

2. Introduction                                                                                                                                                                                      

3. Sanitary aspects of water supply: Source of water, Quality of water, uses of water in food 

industries, Purification & Prevention of Contamination of potable water  

3.1 Source of Water                                                                                   

3.2 Quality of Water                                                                                   

3.3 Physical Standards of Acceptable Water                                             

3.4 Water supply and its uses in Food industry                                         

3.5 Purification & Disinfection of Water                                                  

3.6 Water Quality Standards                                                             

3.7 Water supply and its uses in food industries                               

3.8 Purification and disinfection of water preventing potable water supply   

4. Summary 

5. Glossary       

6. Self assessment questions                                                                                              

7. Model questions with answers                                                              

8. Bibliography                                                                                                 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No. 17.4: Effective Detergency and Cleaning Practices 

 

1. Objectives  

2. Introduction  

3. Effective detergency and cleaning practices 

3.1 Importance of cleaning Technology 

3.2 Physical and chemical factors in cleaning 

3.3 Classification & formulation of detergents and sanitizers 

3.4 Cleaning practices  

4. Summary 

5. Glossary 

6. Self assessment questions 

7. Model questions with answers 

8. Bibliography                                                                                                          

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No: 17.5: Sanitary Aspects of Waste Disposal     

 

1. Objectives   

2. Introduction                                                                                                    

3. Sanitary aspects of waste disposal                                                                                                  

3.1. Sanitation and Waste  

3.1.1 Sanitation: Principles and Purposes 

3.1.2 Sanitary aspects of waste disposal 

3.2. Methods for disposal of Solid waste disposal 

3.2.1 The growing solid waste problem 

3.2.2 Source reduction 

3.2.3. Recycling 

3.2.4 Composting 

3.2.5 Landfill 

3.3. Methods for Liquid waste treatment 

3.3.1. Primary treatment of waste water 

3.3.2. Secondary treatment 

3.3.3. Tertiary treatment 

3.3.4. Stabilization of water obtained from effluent 

        3.4. Method for Biomedical waste treatment 

3.5 Establishing sanitary practices in food plants 

3.5.1 Current and future trends that influence food safety 

3.6 Sanitary Practice 

3.6.1. USDA regulations 

3.6.2.. Environmental regulations 

3.6.3. Voluntary Sanitation Programs 

i) The  USDA program                                                                                                          

ii) The FDA program 

iii) Hazard Analysis Critical Control Points 

3.7. Role of Sanitation 

3.7.1. The burden of food borne illness and trends in Food Safety 

3.7.2 Contaminated equipment/ Prevention of contamination 

3.8. General Sanitary consideration and Sanitary Evaluation of Food plants 

3.8.1 Hazard Analysis and Critical Control Points 

3.8.2 Sanitizers in food industry 

4. Glossary                                                                                                         

5.  SAQ                                                                                                                

6. Model answers                                                                                               

7.  Bibliography                         

 



Paper ND09: Unit 18: ASSESSMENT OF NUTRITIONAL STATUS  

SLM Unit No.18.1: Nutrient Requirements                                                                                         

1. Objectives  

2.  Introduction                                                                                        

3. Nutrient Requirements                                                                                             

3.1. The current nutrition scenario in India 

3.2. General considerations  

3.3. General Principles for deriving human nutrient requirements 

3.4. Nutrient requirement and Recommended Dietary allowance (RDA) 

3.5. Reference body weights 

3.6. Reference Indian Adult Man and Woman 

3.7. Energy requirements 

3.8. Source of energy in Indian diets 

3.9. Protein requirements 

3.10. Fat Requirements 

3.11. Dietary Fiber – Requirements and Safe Intake 

3.12. Mineral Requirements -Calcium and Phosphorus, Magnesium, Sodium , 

Potassium, Iron, Zinc  

3.13. Water Soluble Vitamins Requirements  

3.13.1Thiamine  

3.13.2Riboflavin  

3.13.3 Folic Acid  

3.13.4Vitamin B12  

3.13.5Ascorbic Acid  

                                                                                                        

3.14. Fat Soluble Vitamins Requirements  

3.14.1Vitamin A  

3.14.2 Alpha tocopherol and vitamin K 3 

 3.14.3 Vitamin D  

3.15. Antioxidants  

3.16 Limitations of RDA 

4. Summary  

5. Glossary                                                            

6. Self assessment questions (SAQ)                                                                                                 

7. Model Answers                                                                                     

8. Bibliography                                                                                              

9. Suggested reading                                                                                    

 

 



SLM No. Unit No.18.2: Indirect Methods for Nutritional Assessment 

1. Objectives  

2. Introduction  

3. Indirect Methods of Nutrition Assessment 

3.1 Indirect Assessment of Nutritional status 

3.2 Demography, Demographic Transition & Demographic cycle 

3.3 Population trends in India 

3.4 Population structure-Age & Sex composition, Age Pyramids, Sex ratio, Dependency 

ratio, Density of the population 

3.5 National population policy 

3.6 Vital events and their implications 

3.7 Indicators of health & nutrition 

4. Summary 

5. Glossary 

6. Check your progress (CYP)/ self-assessment questions (SAQS) 

7. Possible Answers to check your progress 

8. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit no-18.3: Direct Methods for Nutritional Assessment 

    1. Objectives 

    2. Introduction 

    3. Direct methods for nutritional assessment 

          3.1 Direct Assessment of Nutritional Status 

          3.2 Nutritional Anthropometry 

          3.3Biochemical Assessment of Nutritional Status 

   4. Summary 

   5. Glossary 

   6. Self-assessment questions (SAQS)/checks your progress (CYPS) 

   7. Possible Answers to check your progress 

   8. Bibliography 

 

 

                

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No. -18.4: Direct Methods for Nutritional Assessment: Dietary and Clinical 

Assessments 

 1. Objectives 

 2. Introduction  

 3. Methods for Nutritional Assessment: Dietary and Clinical Assessments 

3.1 What is Nutritional Assessment, Nutritional Screening & Nutritional 

Status? 

   3.2 Importance of Nutritional Assessment. 

3.3 Dietary Method -   Different Dietary methods especially Dietary 

history, Dietary Intake Data (DID), 24hrs Recall 

Method, Food Frequency Method, Daily Food 

Record or Diary. Direct Measurement of Raw and 

Cooked Food, Nutrient Intake Analysis (NIA). 

   3.4 Dietary Assessment in Special Population & Specific situation. 

   3.5 Dietary Reference Intakes    

   3.6Component of Clinical Assessment  

   3.7 Association with Nutrient Deficiencies and Biochemical Status.  
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Paper ND10: Unit 19: NUTRITION THROUGH LIFE CYCLE - I 

 

SLM Unit No. - 19.1: Growth and Development through the Life Cycle 
 

   1. Objectives 

2. Introduction 

3. Different Aspects of Growth 

3.1 Principles of Growth and Development: Aspects of Growth Monitoring 

                 3.2 Life Stages for Growth and Development 

                 3.3 Domains of Growth & Development 

                 3.4 Progress before Birth: Prenatal Development 

                 3.5 Progress after Birth: Postnatal Development 

4. Motor Development 

5. Cognitive Development 

6. Somatic Growth Patterns in Different Phases of Life 

7. Factors Influencing Growth and Development 

8. Malnutrition and Growth-Development 
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13. Summary 
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SLM Unit No. - 19.2: Nutrition in Pregnancy 
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3. Nutrition in Pregnancy  
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4. Summary 
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SLM Unit No.19.3: Nutrition in Lactation 
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3. Nutrition in Lactation 

3.1Physiology of Lactation 
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   3.3 Food and nutritional requirement during lactation. 
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SLM Unit No. – 19.4: Nutrition in Infancy  

 

1. Objectives 
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3. Nutrition in infancy 

3.1 Growth and Development 

3.2 Assessment of Growth 

3.3 Nutrients Requirement during Infancy  

3.4 Feeding of Infants 

3.4.1       Breast feeding  

3.4.2 Formula feeding  

3.4.3 Weaning and Supplementary food 

3.5 Feeding of premature and low birth weight babies 

3.5.1 Definition of Low Birth Weight babies (LBW babies) 
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3.5.3 What are the problems in feeding of LBW babies 

3.5.4 What are the nutritional goals  

3.5.5 What are the dietary requirements of the various nutrients for LBW babies 

3.5.6 What are the various types of feeds available & advantage / disadvantages of 

each one of them?   

3.6 Nutritional disorder and common ailments in Infancy 

3.6.1 Common nutrient deficiencies and excess in breast fed infant (0-12 months) 

3.6.2 Common ailments in infancy  

3.6.3 Food Intolerance 

3.6.4 Communicable Diseases 

3.7 Immunization Chart 

4. Summary 

5. Glossary 

6. Self Assessment Questions 
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SLM Unit No. 19.5: Nutrition in Preschool Children 
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3. Nutritional aspects of preschool children 
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3.3 Food habits  

3.4 Nutrients intake of preschool children 

3.5 Dietary allowances of preschool children 
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3.5.2 Balanced diet 

3.5.3 Supplementary Foods 
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3.9 Exploratory behavior 
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Paper ND10: Unit 20: NUTRITION THROUGH LIFE CYCLE - II 

 

SLM Unit No. 20.1: Nutrition during School Age 

 

1. Objectives 
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3. Nutrition during school age 

3.1 Physical development during school age  

3.1.1 Changes in physical appearances 

3.1.2 Motor Development 

3.1.3 Development in nervous system and brain 

3.2 Nutritional status and requirements of school age children 

3.2.1. Measurement of nutritional status of a school going child 

3.2.1.1 Daily diet survey 

3.2.1.2 Height and Weight measurement by anthropometric method 

3.2.1.3 Hemoglobin estimation 
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 3.2.2 Nutritional requirement of a school going child 

3.3 School lunch programmes 

3.4 Food habits during school age 

4. Summary 

5. Glossary 
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SLM Unit No. 20.2: Nutrition during Adolescence 

1. Objective 

2. Introduction 

3. Nutrition during Adolescence 

3.1 Growth in adolescence 

3.1.1 Physical growth in puberty 

3.1.2 Growth spurt 

3.1.3 Menarche  

3.1.4 Growth after puberty 

3.1.5 Internal changes 

3.1.6 Physiological change with special reference to hormonal change 

3.1.7 Emotional/social behavioural change 

3.2 Nutritional requirement in adolescene 

 3.2.1 Special nutritional importance 

3.2.2 Nutrients need (Protein, carbohydrate, fat, minerals , vitamins) 

3.2.3 Balanced diet 

3.3 Factors influencing food habit 

3.3.1General  

3.3.2 Special 

3.3.2.1 Breakfast 

3.3.2.2 Ready to eat foods 

3.3.2.3 Alcohol and drinking  

3.4 Potential nutrition- related health problem 

3.4.1 Obesity  

3.4.2 Eating disorder 

3.5 Prevention of malnutrition among adolescents 

      3.5.1General  

 3.5.2 School lunch programme 

4. Summary 

5. Glossary 

6. Self assessment questions 
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SLM Unit No. 20.3: Nutrition for Adults 

1. Objectives 

2. Introduction 

3. Nutrition for Adult, basis for requirement of nutrition and work efficiency 

3.1 Physiological changes 

3.2 Nutrient requirement and recommendation  

3.3 Nutrition and work efficiency 

3.3.1 Poor nutrition causes poor work efficiency 

3.3.2 Dietary requirements for work efficiency 
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3.3.4 Measures to improve workers nutrition and efficiency 

3.3.5 Holistic view of well-being 

4. Summary 
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SLM Unit No. 20.4: Nutrition for the Aged  

1. Objective 

2. Introduction 

2.1 Global Situation 

2.2 Effect of demographic  transition 

2.3 Aging process 

3.  Nutrition for elderly 

3.1 Physiological changes related to age 

 3.1.1 Change in GI function 

 3.1.2 Loss of bone with age 

 3.1.3 Brain and neural change with age 

 3.1.4 Changes in C.V. system 

 3.1.5 Changes in renal function  

3.2. Nutritional requirements of aged person 

 3.2.1 Macronutrients 

 3.2.2 Micronutrients 

 3.2.3 Fluid 

 3.2.4 Fibre 

3.3 Factors affecting nutritional status 

 3.3.1 Financial capacity 

 3.3.2 Social problem 

 3.3.3 Emotional problem  

 3.3.4 Psychological problem  

4. Nutrition- related health problem 

5. Management of old age 

 5.1 A life span approach  

 5.2 Adoption of healthy life style 

6. Prevention of disease in old age people 

6.1 Primary prevention of disease in old age people  

6.2 Secondary prevention 

6.3 Tertiary prevention 

7. Summary  

8. Self Assessment Questions 
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SLM Unit no-20.5:  Nutritional Requirements and Food Modification in Higher Altitude 

and Space Travels, Soldiers 

 

1. Objective 

2. Introduction 

3. Physiological alteration in astronauts 

3.1 Weight reduction and Muscle wasting 

3.2 Body water 

3.3 Bone loss 

3.4 Effect on Blood and cardiovascular 

3.5 Alteration of Taste  

4. Selection and types of space food 

4.1 Rehydratable Food 

4.2 Thermostabilized Food 

4.3 Intermediate Moisture Food 

4.4 Natural Form Food 

4.5 Irradiated Food 

4.6 Frozen Food 

4.7 Fresh Food 

4.8 Refrigerated Food 

5. Nutritional requirements in space 
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5.2 Carbohydrates 

5.3 Protein and Fat 

5.4 Vitamin D  

5.5 Vitamin K  

5.6 Calcium 

5.7 Iron 

6. Nutritional aspects in high altitude 

6.1 Introduction 

6.2 Energy expenditure at high altitude and related issues 

6.3 Altitude Related Illnesses 

 

7. Nutritional issues and complaints at high altitude 

7.1 Weight Loss 

7.2 Insufficient Carbohydrate Intake 

7.3 Dehydration 

7.4 Gastrointestinal Complaints 

 

8. Nutritional Guidelines for soldiers (Militants) at high altitude 



8.1 Adequate calories 

8.2 Maintaining a High-Carbohydrate diet 

8.3 Preventing Dehydration 

 

9. Summary 

10. Glossary 
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Semester III 

Paper ND 13: Unit 25: RESEARCH METHODOLOGY AND STATISTICS IN 

NUTRITION 

SLM Unit No. -25.1: Research Methodology 

 

1. Objectives 

2. Introduction 

3. Research Methodology  

3.1. Meaning, aim & objective of research 

3.2. Significance of Research 

3.3. Role of Research  

3.4. Types of Research, Research Process 

3.5. Research Problem 

3.5.1 Selecting the problem 

3.5.2 Technique involved in defining a problem 

3.5.3. Thrust areas in research in nutrition and dietetics 

4. Summary 

5. Glossary 

6. Self Assessment Questions 
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SLM Unit No. -25.2: Sampling design & Data collection 

1. Objectives 

2. Introduction 

3. Sampling design & Data collection 

3.1.Sampling design 

3.2.Census and sample survey 

3.3.Steps in sampling design 

3.4.Data collection 

3.4.1. Collection of primary data through different methods (Questionnaire, observation, 

Interview, case study, sociometry, Anthropometry, Projective tests and other 

methods) 

3.4.2. Collection of Secondary data 

4. Summary 

5. Glossary 

6. Self Assessment Questions 
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SLM Unit No. -25.3: Descriptive Statistics  

1. Objectives 

2. Introduction 

3. Descriptive Statistics 

3.1.Measures of Central tendency 

3.1.1. Mean 

3.1.2. Median 

3.1.3. Mode 

3.2.Measures of Dispersion 

3.2.1. Range 

3.2.2. Coefficient of variation 

3.2.3. Percentiles   

3.2.4. Quartile deviation 

3.2.5. Mean deviation 

3.2.6. Standard deviation 
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4. Summary 

5. Glossary 

6. Self Assessment Questions 
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SLM Unit No. -25.4: Statistical Testing Inference  

 

1. Objectives 

2. Introduction 

3. Statistical Testing Inference  

3.1. Variables  

3.2. Sampling  

3.3. Statistics of location and dispersion  

3.4. Probability distribution  

3.5.  Hypothesis testing  

3.6. Tests of significance  

4. Summary  

5. Glossary 

6. Self Assessment Questions 
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SLM Unit No. -25.5: Measures of association 

 

1. Objectives Introduction 

2. Introduction 

3. Measures of association 

3.1. Correlation 

3.2. Regression 

3.3. ANOVA 

4. Summary  

5. Glossary 
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Paper ND 13: Unit 26: BIOINFORMATICS AND COMPUTER APPLICATION IN 

NUTRITION 

SLM Unit No. -26.1: Basic bioinformatics 

 

1. Objectives 

2. Introduction 

3. Basic bioinformatics 

3.1.Importance and scope of Basic bioinformatics 

3.2.Sequence analysis 

3.3.Biological data bases 

3.4.Primary and secondary sequence databases 

3.5.Genbank 
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3.7.DDBJ 

3.8. PDB 

3.9. MMDB 

3.10. Nutritional databases   

4. Summary  

5. Glossary 

6. Self Assessment Questions 
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SLM Unit No. -26.2: Basics of Computer 

1.Objectives 
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4. Summary  
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SLM Unit No. 26.3: Computer Software  

1.Objectives 

2.Introduction 

3.Computer software  

3.1. System software 

3.2. Application soft ware 

3.3. Operating systems 

3.4. Computer languages 

3.5. Software packages 

4. Summary  

5. Glossary 

6. Self Assessment Questions 
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SLM Unit No. 26.4: Word Processing and Data Management 

1.Objectives 

2.Introduction 

3.Word Processing and Data Management  

3.1. Ms Word  

3.2. Ms Excel and nutritional data management 

3.3. Ms PowerPoint – its application 

4.Summary  

5. Glossary 

6. Self Assessment Questions 
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SLM Unit No. 26.5: Concept of internet  

1. Objectives 

2. Introduction 

3. Concept of internet  

3.1. Components, uses 

3.2. WWW 

3.3. Browsing 

3.4. Searching nutritional information / data 

3.5. Application in nutrition 

4. Summary  

5. Glossary 
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Paper ND 14: Unit 27: FOOD AND NUTRITION SERVICES IN HOSPITAL AND 

OTHER ORGANIZATIONS 

 

SLM Unit No. 27.1: Introduction to Food Service Organization 
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3. Introduction to Food Service Organization  

3.1. Definition 

3.2. Principles and functions 
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3.5. Goals of service management 
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3.7. Food services in Schools/Educational Institutes and Corporate offices 

4. Summary  
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SLM Unit No. 27.2: Role of Nutrition Support Team 

 

1. Objectives 

2. Introduction 

3. Role of Nutrition Support Team  

3.1. Role of Dietetic interns 

3.2. Role of Dietitians (therapeutic, administrative and consultant dietitian) 
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3.4. Team approach in patient care 

3.5. Psychological considerations in patient care 
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4. Summary  

5. Glossary 
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SLM Unit No. 27.3: Types of Services in Tertiary Health Care Setup 

1. Objectives 
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4. Summary  
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SLM Unit No. 27.4: Basic quality management in nutrition services 

 

Basic quality management in nutrition services 

 

1.Objectives 
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3.Basic quality management in nutrition services  

3.1. Personnel management – recruitment, training, placement, promotion, personnel 

records, work, appraisals 
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3.3. Inventory management- assessing requirements, receiving and release of stocks, 
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3.4.3. Structuring quality program in health care 
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4.Summary  

5.Glossary 

6.Self Assessment Questions 
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SLM Unit No. 27.5: Patient Satisfaction 
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3.Patient Satisfaction 
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Paper ND 14: Unit 28: DRUG NUTRIENT INTERACTION AND NUTRIGENOMICS  

SLM Unit No.28.1: Drugs and Pharmaceutical Compounds 

1. Objective 
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SLM Unit No. 28.2: Characteristics of Drugs Action 
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SLM Unit No.28.3: Drug-Nutrient Interactions 
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SLM Unit No.28.4: Nutrient Effects on Drug Therapy  
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3. Nutrient Effects on Drug Therapy 
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SLM Unit No.28.5: Nutrigenomics  
 

1. Objectives 
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3. Nutrigenomics 
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Paper ND 15: Unit 29: DIET THERAPY- I 

SLM Unit No.29.1: Basic principles of planning a normal diet 

1. Objectives 
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3.  Basic principles of planning a normal diet  

3.1. characteristics of a normal diet 

3.2.  meeting nutrient requirements of individuals and family 

3.3.  Use of Dietary guidelines for Indians  

3.4. Objectives of diet therapy   
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4. Summary 
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SLM Unit No.29.2: Diet in Febrile condition  
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3.1.3 Malaria 
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SLM Unit No. 29.3: Diet in Energy Imbalance  
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SLM Unit No. 29.4: Diets in Cardio Vascular and Pulmonary Diseases  
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3. Diets in Cardio Vascular and Pulmonary Diseases  

3.1. Cardio Vascular Diseases  

3.1.1. Risk factors of CVD 

3.1.2. Etiology 
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Paper ND 15: Unit 30: DIET THERAPY- II 

SLM Unit No. 30.1: Diets in Diseases of the Gastro Intestinal System 

 

1. Objectives 

2. Introduction 

3. Diets in Diseases of the Gastro Intestinal System 

3.1. Disorders, Etiology, Symptoms and dietary management of Acute Gastritis 
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SLM Unit No. 30.2: Diets in Liver and Kidney Diseases  
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3.1.2. Dietary management of Cirrhosis 

3.1.3. Dietary management of Jaundice 

3.1.4. Dietary management of Fatty liver 

3.1.5. Dietary management of Cholecystits and Cholelithiasis 

3.1.6. Dietary management of Hepatic coma 

3.1.7. Dietary management of Pancreatitis 
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3.2.1. Etiology, Symptoms and Dietary modification of Nephritis 

3.2.2. Etiology, Symptoms and Dietary modification of Nephrosis 

3.2.3. Etiology, Symptoms and Dietary modification of Acute and chronic renal 

failure 
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SLM Unit No.30.3: Diabetes Mellitus   
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SEMESTER IV 

Paper ND 19: Unit 37: ADVANCED DIET THERAPY  

 

SLM Unit No.37.1: Diets in Neurological diseases and Rheumatic disorders 
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3. Diets in Neurological diseases and Rheumatic disorders 
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3.2. Causes, effect of malnutrition, feeding problems, effect of nutrients in Epilepsy  
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neurotrauma myasthenia gravis 

3.5. Symptoms, causes, treatment, diet therapy in Osteoarthritis and Rheumatoid 

arthritis 

3.6. Symptoms, causes, treatment, diet therapy in Gout 

4. Summary  

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

SLM Unit No.37.2: Diets in Cancer and HIV 
 

 

1. Objectives 

2. Introduction 

3. Diets in Cancer and HIV 

3.1. Diets in Cancer 

3.1.1. Dietary modification and Nutritional Support for cancer 

3.1.2. Carcinogens in foods 

3.1.3. Nutritional impacts of cancer therapy 

3.2. Diet Therapy in HIV 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

SLM Unit No.37.3: Diet in Allergy  

1. Objectives 

2. Introduction 

3. Diet in Allergy 

3.1.Common food allergens 

3.2.Test for allergy - Skin test 

3.3.Elimination diet and Treatment for allergy 

3.4.food selection 

3.5.Food allergy in infancy (milk sensitive) enteropathy colic 

3.6.Prevention of food allergy 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 



 

Paper ND 19: Unit 38: NUTRITION IN SPORTS AND FITNESS 

 

SLM Unit No. 38.1 Approaches to the Management of Fitness and Health 

    1. Objective 

    2. Introduction 

    3. Approaches to the management of fitness and health 

                 3.1. Nutrition, exercise, physical fitness and health- 

                 3.2. Their inter relationship 

                   3.3. Significance of physical fitness and nutrition in prevention and management of   

weight control regimes. 

                 3.4. Nutrition guidelines for maintenance of health and fitness 

    4.  Summary 

    5.  Glossary 

    6.  Self Assessment Questions (SAQ) 

    7.  Bibliography 

 

 

  

 

 

 

 

 

 

 

 

 

 

 



 

SLM Unit No. 38.2: Nutritional requirements of exercise 

 

    1. Objective 

    2. Introduction 

   3. Nutritional requirements of exercise 

                 3.1. Energy requirements in exercise and different types of sports. 

                 3.2. Energy source of different sports events.  

                 3.3. Mobilization of fuel stores during exercise 

                 3.4. Nutrient requirements in sports, 

                                3.4.1. Proportion of nutrients  

                                3.4.2. Pre game and post game meals 

    4.  Summary 

    5.  Glossary 

    6.  Self Assessment Questions (SAQ) 

    7.  Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

SLM Unit No.38.3 Carbohydrate Requirements Before, During and After Sports, Exercise 

1. Objectives 

2. Introduction 

3. Carbohydrate Requirements Before, During and After Sports, Exercise 

3.1. Carbohydrate requirements before, during and after sports events 

3.2. Carbohydrate loading – method, merits and demerits 

3.3. Dietary fat  and protein for athletes – importance for exercise 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No. 38.4: Requirements and Importance of Different Vitamins, Minerals and 

Water during Exercise 

1. Objectives 

2. Introduction 

3. Requirements and Importance of Different Vitamins ,Minerals, Water during Exercise 

3.1. Requirements and importance of different vitamins and minerals during exercise 

3.2. Water and electrolytes requirements for different sports events 

3.3. Water replacement before, during and after sports events 

3.4. ORS in exercise 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No. 38.5: Dietary Supplements and Ergogenic Aids 

 

1. Objectives 

2. Introduction 

3. Dietary supplements and Ergogenic aids 

3.1. Definitions 

3.2. Use of different nutragenic / ergogenic aids 

3.3. Use of different commercial supplements, Sports drinks, sports bars  

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Paper ND 20: Unit 39: COMMUNITY NUTRITION  

 

SLM Unit No. 39.1: Community Health Concept 

 

1. Objectives 

2. Introduction 

3. Community Health Concept 

3.1.Definition and brief study of community, family, village and block 

3.2.Definition, dimension and determinant of health, positive health, health 

situation in India 

3.3.Relationship between health and nutrition 

3.4.Role of public nutritionist in health care delivery 

3.5.Health Indices: fertility indicator, vital statistics, mortality, morbidity and  

demographic indicator 

3.6.Human development Index 

3.7.Reproductive health index 

3.8.IMR, MMR,  Birth Rate, Sex Ratio, Poverty Level 

3.9.Concept of disease, Causation (Agent, host, environmental factors) 

3.10. Concept and control & prevention modes of intervention 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

  

 

 



SLM Unit No.39.2: Nutrition Programs 

1. Objective 

2. Introduction 

3. Nutrition Programme        

  3.1. National Anemia Prevention Programme (Nutritional Anemia) (NNACP) 

       3.2. Night blindness (Nyctalopia) prevention programme (vitamin A deficiency)   

(NVADCP) 

       3.3. Iodine prophylaxis programme (NIDDCP) 

          3.4. The package programme of immunization 

          3.5. Nutrition Education 

          3.6. Feeding programme 

          3.7. Malnutrition 

       3.7.1. Causes of malnutrition 

  3.7.2. Ecological factors 

       3.7.3. Effects of malnutrition 

         3.8. Demographic changes 

         3.9. Vitamin deficiency, prevalence, programme to combat 

        3.9.1. Thiamine (Vitamin B1) 

             3.9.2. Riboflavin (Vitamin B2) 

  3.9.3. Niacin 

  3.9.4. Vitamin C 

  3.9.5. Vitamin D 

         3.10Protein deficiency,  

  3.10.1. Prevalence,  

  3.10.2. Programme to combat 

         3.11. PEM 

         3.12. Kwashirkor 

    4. Summary 

    5. Glossary 

    6. Self Assessment Questions (SAQ) 

    7. Bibliography 

 

 

 

 

 

 



SLM Unit No.39.3: Nutrition and National Development 

    1. Objective 

    2. Introduction 

    3. Nutrition and National Development 

3.1. National Nutrition Policy 

3.1.1. Aim and objective 

3.1.2. Guidelines 

3.1.2.1. The National Nutrition Policy 1993 

3.1.2.2. The National Plan of Action 1995 

3.1.2.3. National Nutrition Strategy 2017 

3.1.2.4. National Nutrition Mission 2018 

           3.2. Voluntary Organization or NGO 

3.2.1. Role of NGOs in community development  

3.2.2. Assistance available for voluntary organization/NGO 

3.2.2.1. International Agencies 

3.2.2.2. Central Government Ministries Funding 

3.2.2.3. NGO (With donation) 

3.2.2.4. Charitable Organization (Donation) 

          3.3. National Nutrition Surveillance System 

3.3.1. Nutrition surveillance 

3.3.2. National nutrition surveillance 

3.3.3. Nutrition monitoring in India- NWMB 

 

    4. Summary 

    5. Glossary 

    6. Self Assessment Questions (SAQ) 

    7. Bibliography 

 

 

 

 

 

 

 

 

 



Paper ND 20: Unit 40: SPECIAL ASPECTS OF COMMUNITY NUTRITION 

 

SLM Unit No.40.1: Nutrition Intervention Programmes 

 

    1. Objective 

    2. Introduction 

    3. Nutrition Intervention Programmes  

             3.1. Objectives  

             3.2. Operation of Feeding Programmes 

                     3.2.1. ICDS   

                     3.2.2. MDMP  

                     3.2.3. PDS  

                     3.2.4. FFW 

                     3.2.5. TINP 

                     3.2.6. NNMS/NNMB 

                     3.2.7. IRDP 

                     3.2.8. DWACRA 

             3.3. National organizations and their role in nutrition programmes  

                     3.3.1. ICMR  

                     3.3.2. NIN   

                     3.3.3. CFTRI 

                     3.3.4. ICAR  

                     3.3.5. NIPCCD 

             3.4. International organizations  

                     3.4.1. WHO  

                     3.4.2. UNICEF 

                     3.4.3. FAO 

                     3.4.4. UNESCO 

                     3.4.5. World Bank 

    4. Summary 

    5. Glossary 

    6. Self Assessment Questions 

    7. Bibliography 

 

 

 

 

 



SLM Unit No.40.2: Nutrition Education 

1. Objective 

    2. Introduction 

    3. Nutrition Education 

                 3.1.   Meaning 

                 3.2.   Nature and importance of nutrition education to the community 

                 3.3.   Training of workers in nutrition education programme 

                 3.4.   Principles of planning, executing and evaluation nutrition education programme 

    4.  Summary 

    5.  Glossary 

    6.  Self Assessment Questions 

    7.  Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No.40.3: Recent Trends in Nutrition Education 

    1. Objective 

    2. Introduction 

    3. Recent Trends in Nutrition Education 

                 3.1. Methods and Techniques of organizing nutrition programmes using audio, video 

aids and exhibition 

                 3.2. Problems of nutrition 

               3.3. Health care delivery – 

                         3.3.1. PHC 

3.3.2 School Health services and their role in preventing communicable diseases 

 

    4. Summary 

    5. Glossary 

    6. Self Assessment Questions 

    7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Paper ND 21: Unit 41: NUTRITION IN EMERGENCIES  

 

SLM Unit No.41.1: Natural / Manmade Disasters 

1. Objective 

    2. Introduction 

    3. Natural / manmade disasters resulting in emergency situations 

             3.1. Famine,  

             3.2. Drought,  

             3.3. Flood, 

             3.4. Earthquake, 

             3.5. Cyclone,  

             3.6. War,  

             3.7. Civil and Political Emergencies, 

             3.8. Factors contributing to the rise and development of emergency situations (use 

illustrations from Indian case studies). 

    4. Summary 

    5. Glossary 

    6. Self Assessment Questions (SAQ) 

    7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No.41.2: Nutritional Problems and Communicable Diseases 

1. Objective 

    2. Introduction 

    3. Nutritional problems and communicable diseases:  

           3.1. Causes 

           3.2. Major deficiencies and communicable diseases 

                    3.2.1. PEM  

                    3.2.2. Other Specific Deficiencies  

          3.3. Cholera  

          3.4. Typhoid 

          3.5. Measles  

          3.6. TB 

          3.7. Plague 

          3.8. Control and Prevention  

          3.9. Role of Immunization and Sanitation 

    4. Summary 

    5. Glossary 

    6. Self Assessment Questions (SAQ) 

    7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No. 41.3: Assessment and Surveillance of Nutritional Status 

 

    1. Objective 

    2. Introduction 

    3. Assessment and surveillance of nutritional status  

            3.1. Assessment and surveillance of nutritional status in emergency affected populations 

            3.2. Scope for malnutrition assessment 

            3.3. Indicators and simple screening methods  

            3.4. Organization for nutritional surveillance 

    4. Summary 

    5. Glossary 

    6. Self Assessment Questions (SAQ) 

    7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No. 41.4: Nutritional Relief and Rehabilitation 

    1. Objective 

    2. Introduction 

    3. Nutritional Relief and Rehabilitation 

            3.1. Assessment of food needs  

            3.2. Food distribution strategy 

            3.3. Targeting food aid, mass and supplementary feeding  

            3.4. Special foods/ rations for nutritional relief 

            3.5. Organizations for mass feeding/ food distribution, transportation and storage, 

            3.6. Feeding centers  

            3.7. Sanitation and hygiene and public nutrition approach to tackle nutritional and 

            3.8. Health problems in emergencies  

            3.9. Ethical consideration 

   4. Summary 

   5. Glossary 

   6. Self Assessment Questions (SAQ) 

   7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No. 41.5: Assessment of Food Needs in Emergency Situations 

 

    1. Objective 

    2. Introduction 

    3. Assessment of food needs in emergency situations.  

          3.1. Food distribution strategy - Identifying and reaching the vulnerable group 

          3.2. Local production of special foods  

          3.3. Local food rehabilitation 

          3.4. Organization of mass feeding / general food distribution  

          3.5. Feeding centers 

          3.6. Household food security and nutrition in emergencies. 

   4. Summary 

   5. Glossary 

   6. Self Assessment Questions (SAQ) 

   7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Paper ND 21: Unit 42: NUTRITION COUNSELLING 

 

SLM Unit No. 42.1: Nutrition Counseling  
 

    1. Objective 

    2. Introduction 

    3. Nutrition Counseling:  

           3.1. Definition,  

           3.2. Concept, 

           3.3. The role of clinical dietician,  

           3.4. The recipients, 

           3.5. Counseling environment. 

           3.6. A systems approach to nutritional care: 

                      3.6.1. Overview of the system, 

                      3.6.2. Components of the system. 

           3.7. Dietician as part of the medical team and outreach services 

   4. Summary 

   5. Glossary 

   6. Self Assessment Questions (SAQ) 

   7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No. 42.2: Factors for Counseling 
 
 
1. Objectives 

2. Introduction 

3. Factors for counseling 

3.1. Dietary diagnosis and tests for nutritional status 

3.1.1. Correlation, clinical and dietary information about nutritional and health 

conditions, including body care, skin, hair, face, hands, feet etc 

3.1.2. Psychological conditions food allergies, aging, gender related and other problems 

3.2. Aesthetic attributes of diets 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No. 42.3: Assessment and Planning Component 

 

1.  Objectives 

2. Introduction 

3. Assessment and Planning Component 

3.1. Medical History assessment – techniques of obtaining relevant information for 

patient 

3.2. Methods of interview – verbal and nonverbal techniques 

3.3. Counseling models – data analysis (dietary, biological, environmental, behavioral 

data) 

3.4. Facilitator resource analysis – Culmination of the assessment process 

3.5. Designing of counseling plans 

3.5.1. Goals & objectives 

3.5.2. Classifying objections 

3.5.3. Resource planning – client care plan and designing evaluation instruments 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No. 42.4: Implementation and Evaluation Component 

 

1. Objectives 

2. Introduction 

3. Implementation and Evaluation Component 

3.1. Resources and aids of counseling the client/patient 

3.1.1. Client concurrence 

3.1.2. Co-ordination of care plans-the provision of learning experience 

3.2. Measuring the success of performance of client and evaluating the counseling process 

3.3. Patient Education and Counseling 

3.3.1. Assessment of patient needs 

3.3.2. Establishing report 

3.3.3. Counseling relationship 

3.4. Resources and aids of counseling 

3.5. Follow up visits and patient education 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No. 42.5: Nutrition Advocacy 
 

1. Objectives 

2. Introduction 

3. Nutrition Advocacy 

3.1. Concepts and practices in nutrition advocacy 

3.1.1. Steps for success Concept of mainstreaming nutrition in all child survival programs 

3.1.2. Steps for success Concept of mainstreaming nutrition in national health and 

development programs  

3.2. National Policies and Nutrition Advocacy 

3.2.1. Nutrition Missions of various states & its implications 

3.2.2. Need for revision in state nutrition policies 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Paper ND 22: Unit 43: Nutraceuticals 

 

SLM Unit No. 43.1: Nutraceuticals 

 

1. Objectives 

2. Introduction 

3. Nutraceuticals 

3.1. Use of neutraceuticals in traditional health sciences 

3.2. Their role in preventing /controlling diseases 

3.3. Definition, classification, food and non food sources 

3.4. Mechanism of action 

3.5. Role of omega-3 fatty acids, carotenoids, dietary fiber, phytoestrogens; glucosinates 

3.6. Organosulphur compounds as neutraceuticals 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No. 43.2: Prebiotics and Probiotics 
 

1. Objectives 

2. Introduction 

3. Prebiotics and Probiotics 

3.1. Usefulness of probiotics and prebiotics in gastro intestinal health and other benefits 

3.2. Beneficiary microbes 

3.3. Prebiotic ingredients in foods 

3.4. Types of prebiotics and their effects on gut microbes 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No.43.3: Functional Foods 

 

1. Objectives 

2. Introduction 

3. Functional Foods 

3.1. Definition 

3.2. Development of functional foods 

3.3. Benefits and sources of functional foods in Indian diet 

3.4. Effects of processing conditions and storage 

3.5. Development of biomarkers to indicate efficacy of functional ingredients 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No.43.4: Development of Nutraceutical and Functional Foods  

 

1. Objectives 

2. Introduction 

3. Development of Nutraceutical and Functional Foods 

3.1. Standards for health claims 

3.2. Process of developing - preclinical & clinical studies 

3.3. Marketing and Regulatory issues 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No.43.5: Other Food Components with Potential Health Benefits 

 

1. Objectives 

2. Introduction 

3. Other Food Components with Potential Health Benefits 

3.1. Polyphenols 

3.2. Flavonoids 

3.3. Catechins  

3.4. Phytoesterogens 

3.5. Phytosterols  

3.6. Glucosinolates 

3.7. Pigments- Lycopene, Curcumin 

3.8. Organo Sulphur Compounds 

3.9. Other Components  

3.9.1. Phytates 

3.9.2. Protease inhibition 

3.9.3. Saponins 

3.9.4. Amylase inhibitions 

3.9.5. Haemagglutinins 

3.10. Active biodynamic principles, in spices, condiments and other plant materials 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 



 

Paper ND 22: Unit 44: Food Additives  

 

SLM Unit No.44.1: Food additives 

 

1. Objectives 

2. Introduction 

3. Food additives: Intentional Additives 

3.1. Definitions, functions and uses in processed food products 

3.2. Direct additives  

3.2.1. Preservatives  

3.2.2. Nitrate  

3.2.3. N-Nitroso compounds   

3.3. Indirect additives  

3.3.1. Residues and contaminants 

3.3.2. Antimicrobials   and veterinary drugs   

3.3.3. Pesticides 

3.3.4. Polyhalogenated aromatic compounds   

3.3.5. Polycyclic aromatic hydrocarbons    

3.3.6. Packaging materials    

3.3.7. Heavy metals 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

  

 

 

 

 

 

 

 

 

 

 



SLM Unit No.44.2: Categories of Food Additives 

 

1. Objectives 

2. Introduction 

3. Categories of Food Additives 

3.1. Chemical, technological and toxicological aspects of different categories of food 

additives 

3.2. Acidity regulators  

3.3. Anticaking agents  

3.4. Antifoaming agents  

3.5. Antioxidants  

3.6. Bulking agents  

3.7. Color retention agents  

3.8. Emulsifiers  

3.9. Flour treatment agents  

3.10. Glazing agents 

3.11. Humectants  

3.12. Preservatives  

3.13. Stabilizers 

3.14. Thickeners 

3.15. Leavening agents  

3.16. Salts and chelating/sequestering agents 

3.17. Firming agents 

3.18. Flour bleaching agents  

3.19. Bread improvers 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

  

 

 

 

 

 

 

 

 

 

 



SLM Unit No.44.3: Sweetening agents & Natural and Synthetic colors 
 

 

1. Objectives 

2. Introduction 

3. Sweetening agents & Natural and Synthetic colors 

3.1. Sweetening agents 

3.1.1. Definition of Artificial sweeteners 

3.1.2. Composition 

3.1.3. Uses 

3.2. Color of foods 

3.2.1. Natural colors 

3.2.2. Certified artificial colors 

3.2.3. Non-certified colors 

3.2.4. Use and Optimum levels 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No.44.4: Food Flavors 
 

 

1. Objectives 

2. Introduction 

3. Food Flavors 

3.1. Natural flavors 

3.2. Artificial flavor and Spices 

3.3. Flavoring constituents 

3.4. Flavors in food industries 

3.5. Flavor profiling 

3.6. Restriction and regulation of food flavouring 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SLM Unit No.44.5: Determination and Estimation of Food Additives 

 

1. Objectives 

2. Introduction 

3. Determination and Estimation of Food Additives 

3.1. Nitrites 

3.2. Boric acid 

3.3. Sorbic acid 

3.4. Sulphur dioxide 

3.5. MSG 

3.6. Sodium chloride 

3.7. Natural and artificial food colors 

3.8. Determination and estimation of adulterants in foods 

3.8.1. Honey 

3.8.2. Fats & oils 

3.8.3. spices (turmeric and red chilli powder) 

3.9. Carotenoid estimation in fruits and vegetables 

4. Summary 

5. Glossary 

6. Self Assessment Questions 

7. Bibliography 

 



Semester-I 

Paper - I 

FUNDAMENTALS OF ENVIRONMENTAL SCIENCE 

 

UNIT – I. 

Basic Aspects of Environmental Science 

TABLE OF CONTENTS 

1.0 Introduction 

1.1 Meaning nature and scope of Environmental Science 

1.2 Interdisciplinary nature of Environmental Science 

1.3 Related subjects and their relation with Environmental Science 

1.4 Major components of the environment 

1.5 Summary 

1.6 Self assessment questions 

1.7 Reference 

Learning Objectives 

       At the end of this unit, you will be able to: 

• You will be able to understand the meaning of Environmental Science and its 

interdisciplinary nature. 

• Know about the basic components of  earth as their interrelatedness  

• Learn about the fundamentals of ecology and ecosystem 

• Get a preliminary idea about the environmental resources and the problem associated 

with the utilization and sustainable management 

• Finally you will have a brief idea about climates and climatic zones of the earth in 

general and India in particular from an ecological perspective. 

 

 

 



UNIT II. 

Global Environment and Its Segments 

TABLE OF CONTENTS 

2.0. Introduction 

2.1 Structure and composition of the earth  

2.2 Lithosphere 

2.3 Hydrosphere 

2.4 Atmosphere 

2.5 Biosphere 

2.6 Ecosphere 

2.7 Summary 

2.8 Self assessment questions 

2.9 References 

Objectives 

The following components and issues of environmental science are defined and described in 

the Unit -2 

i. Definition of ecosystem, 

ii. Explanation of the ecosystem concept, 

iii. Physico-chemical factors of environment, 

Biological factors of environment, v. Stability of ecosystem. 

 

 

 

 



Unit III. 

FUNDAMENTALS OF ECOLOGY 

 

Table of Contents 

 

3.0  Learning Outcome 

3.1  Concept 

3.2  Ecosystem : Types, structural and functional aspects 

3.3  Energy flow in ecosystems 

3.4  Trophic levels 

3.5  Ecological pyramids 

3.6  Ecotone 

3.7  Edge effect 

3.8  Ecological niche 

3.9  Ecological succession 

3.10  Summary 

3.11  Glossary 

3.12  Self assessment questions or check your progress and activities 

3.13  Bibliography 

 

 Learning Outcomes 

Reading this module you will be able to 

• Learn about the fundamental concept of ecology and ecosystems 

• Learn about energy flow, trophic levels, and ecological pyramids 

• Learn about ecotone, edge effects, ecological riche, succession 

 



UNIT IV. 

ENVIRONMENTAL RESOURCES 

 

 4.0 Introduction 

4.1 Abiotic resources--- air, water, soil and minerals 

4.2 Forest and energy resources 

4.3 Concept of reserve and resources 

4.4 Problems with the exploitation of resources and sustainable management 

4.5 Population Over-exploitation of natural resources 

4.6 Population growth--- Biological growth curves and carrying capacity 

4.7 Summary 

4.8 Self assessment questions 

4.9 References. 

  

Learning Outcome: 

       At the end of this unit, you will be able to: 

• Understand the Abiotic resources like Air, Water, Soil, Minerals. 

• Learn about the Forests and Energy resources;  

• Concept of reserve and resources; 

• Learn about the problems with the exploitation of resources and sustainable 

management;  

• Population Growth – Biological Growth Curves and Carrying capacity 

 

 

 

 

 



Unit – V 

Weather and Climate 

Table of Contents 

5.0 Introduction 

5.1 Elements of elements 

 5.1.1 Air temperature 

 5.1.2 Air pressure 

 5.1.3 Wind flow 

 5.1.4 Atmospheric moisture 

 5.1.5 Clouds 

 5.1.6 Precipitation 

5.2 Variations in weather elements 

5.3 Heat balance of the earth-atmosphere system 

5.4 Earth as heat engine 

5.5 Climatic zones 

5.6 Major climatic zones of the earth surface 

5.7 Climates of India 

5.8 Climate and vegetation 

5.9 Climatic extremes 

5.10 Environmental implications 

5.11 Summary 

5.12 Questions 

5.13 Glossary 

5.14 Bibliography 

 

  Learning outcomes 

After studying this module you will be able to 

• Differentiate weather and climate 

• Understand the different variables affecting weather 

• Learn about the heat balance of the earth-atmosphere system 

• Identify the origin of climatic zones 

• Evaluate the importance of climatic zones 

• Understand the effects of climatic extremes 

 

 



    Paper-II  

Human Ecology 

Unit – I 

Human Ecology 

Table of Contents 

1.1 Introduction 

1.2 Man-Environment Relationship 

1.3 Human Ecology  

1.3.1 Concepts 

1.3.2 Aspects 

1.4 Human and Ecosystem 

1.4.1 Forest ecosystem 

1.4.2 Agricultural Ecosystem 

1.4.3 Urban Ecosystem 

1.4.4 Rural Ecosystem 

1.5 Summary 

1.6 Questions 

1.7 Glossary 

1.8 Bibliography 

Learning Outcomes 

After reading this module you will be able to 

• Understand the relationship between man and environment 

• Identify different aspects of human ecology 

• Differentiate between various ecosystem types 

• Evaluate the importance of ecosystems  

 



Unit – II 

Human Adaptability 

Table of Contents 

2.1 Introduction 

2.2 Human Adaptations 

2.2.1 Arid lands 

2.2.2 High altitudes 

2.2.3 Humid tropics 

2.2.4 Arctic areas  

2.3 Summary 

2.4 Questions 

2.5 Glossary 

2.6 References 

 

 Learning Outcomes 

After reading this unit you will be able to 

• Learn about human adaptation 

• Understand different modes of adaptation 

• Differentiate different environmental conditions and human adaptations 

 

 

 

 

 

 

 



Unit – III 

Human Defense system and Environment. 

Contents 

3.0. Introduction 

3.1 Global warming 

3.2 Cells ad Immune system 

 3.2.1 Antigen Presenting Cells 

3.3 Lymphatic organs 

 3.3.1 Primary Lymphoid organs 

 3.3.2 Secondary Lymphoid organs 

3.4 Antigen and antibody 

3.5 Elements of Immunity 

 3.5.1 Innate of Natural immunity 

 3.5.2 Acquired immunity 

3.6 Humoral immune response 

3.7 Cell mediated immunity 

 3.7.1 Effector functions of CD4 + TH1 Lymphocytes 

 3.7.2 Effector functions of CD2 cytotoxic T Lymphocytes 

3.8 Complement 

3.9 Complement system 

3.10 Biological role of complement components 

3.11 Hypersensitivity reactions 

 3.11.1 Types of hypersensitivity reactions 

3.12 Cytotoxic (Type II) hypersensitivity 

3.13 Immune complex mediated (type III) hypersensitivity 

3.14 Cell mediated (type IV) or delayed type hypersensitivity 

3.15 Summary 

3.16 Glossary 

3.17 Self assessment questions 

3.18 References 

 

Learning outcome 

After studying this module you will be able to  

• Understand the different cells 

• Learn about the antigen presenting cells 

• Understand the immune system 

• Learn about the complementary systems 

• Evaluate the human defense system 

 

 

 

 

 

 



Unit –IV 

Environmental Risk and Hazards. 

TABLE OF CONTENTS 

 

4.0 Introduction 

4.1 Types of hazards 

 4.1.1 Biological 

 4.1.2 Chemical 

 4.1.3 Mechanical 

 4.1.4 Physical 

4.2 Hazard vs Risk 

4.3 Hazard identification 

 4.3.1 Mechanical and physical hazards 

 4.3.2 Biological hazards 

 4.3.3 Chemical hazards 

4.4 Environmental hazards 

 4.4.1 Natural hazards 

4.5 Mitigation of natural hazards 

4.6 Natural hazards & disaster definitions 

4.7 Risk 

4.8 Risk evaluation 

4.9 Need for environmental risk management 

4.10 Prioritization of hazards 

4.11 Summary 

4.12 Glossary 

4.13 Self assessment questions 

4.14 Reference  

 

Learning Outcome 

This unit is likely to help 

a) understanding and differentiate between Hazards, risk and disaster. 

b) identification of various features for assessment of intensity of hazards and risk  

c) estimate the disasters, whether man made or natural 

d) causes of hazards and precautionary measures 

e) risk assessment and arrangement to mitigate as and where required 

f) prior estimation of environmental disasters by statistical analysis of earlier records 

and estimating probability of occurrence 

g) identification of various categories and making people aware of the consequences to 

minimize both hazards and associated risks 

 



Unit – V 

 Epidemiological issues 

Table of Contents 

5.1    Introduction 

5.2    Environmental quality deterioration and public/community health 

5.2.1  Global warming 

5.3    Problem relating to goiter 

5.3.1  Symptoms 

5.3.2  Causes of goiter 

5.3.3  Factors of goiter 

5.4    Function of thyroid gland 

5.4.1  Diagnosis 

5.4.2  Treatment 

5.5    Fluorosis 

5.5.1  Causes of fluorosis 

5.5.2  Symptoms of fluorosis 

5.5.5  Controland prevention of fluorosis 

5.5.4  Diagnosis 

5.5.5  Treatment 

5.6    Arsenic 

5.6.1  Occurrence 

5.6.2  Arsenic poisoning of Arsenicosis 

5.6.5  Signs and symptoms 

5.6.4  Typical findings include 

5.6.5  Causes of arsenic poisoning 

5.6.6  Drinking water 

5.6.1  Occupational exposure 

5.6.2  Food 

5.6.3  Diagnosis of arsenic poisoning 

5.6.3.1  Laboratory testing 

5.6.3.2  Other studies 

5.6.4  Management 

5.6.5  Pharmacotherapy 

5.7    Vector for transmission diseases 

5.7.1  Transmission by pet animals 

5.7.2  Controlling measures 

5.7.3  Transmission by house flies 

5.7.4  Transmission by sand flies 

5.7.5  Transmission by rodents 

5.7.6  Control by rodents 

5.7.6.1  Mechanical control 

5.7.6.2  Chemical control 

5.7.6.5  Biological control 

5.8.    Malaria 

5.8.1  Causes of malaria 

5.8.2  Discovery of the malaia parasite 

5.8.3  Malaria in global basis 

5.8.4  Drug resistance malaria 

5.8.4.1  Indian scenario of drug resistant 



5.8.5  Signs and symptoms 

5.8.6  Life cycle of Plasmodium Sp. 

5.8.7  Pathogenesis of malaria 

5.8.9  Diagnosis 

5.8.10  Prevention/control of malaria 

5.8.11  Malaria eradication 

5.8.12  Resurgence of malaria 

5.8.13  Revised strategy 

5.9  Environmental, Biological, Chemical and Biotechnological control of mosquitoes, flies 

and other domestic pets. 

5.9.1  Improvement of environment and upgrading santitation 

5.9.2  Personal protection 

5.9.3  Physical barriers 

5.9.4  Other methods 

5.10    Dengue 

5.10.1  Viriology 

5.10.2  Epidemiology 

5.10.3  Symptoms 

5.10.4  Prevention 

5.11    Swine flue 

5.11.1  Symptoms 

5.11.2  Structure 

5.11.3  Classification 

5.11.4 Influenza C 

5.11.5  Influenza A 

5.11.6.Diagnosis 

5.11.7  Vaccination 

5.12Immuno pathology of AIDS 

5.12.1  Retroviruses 

5.12.2  Structure of HIV 

5.12.3  Life cycle of the HIV 

5.12.4  Acquired Immunodeficiency syndrome (AIDS) 

5.12.4.1  First phase of HIV infection 

5.12.4.2  Second phase of HIV infection 

5.12.4.3  Third phase of HIV : Full blown AIDS 

5.12.4.4  Mechanism of immune suppression in HIV infection 

5.12.4.5  Indirect effects on T cells 

5.12.4.6  Detection of defects in the immune system of HIV infected patients 

5.12.4.7  Macrophages 

5.12.4.8  Dendritic cells 

5.12.4.9  Follicular dendritic cells (FDC) 

5.12.9.1 How HIV evades immune mechanisms 

5.12.9.2 Vaccination 

5.13    Vaccines and vaccination 

5.13.1  Active and passive immunity 

5.13.1.1  Active immunization 

5.13.1.2  Passive immunization 

5.13.1.3  Herd immunity 

5.13.2  Types of vaccines 

5.13.2.1  Killed vaccine 



5.13.2.2  Live attenuated vaccine 

5.13.2.3  Subunit vaccine 

5.13.2.4  Recombinant protein 

5.13.2.5  Capsular polysaccharides 

5.13.2.6  Conjugate vaccine 

5.13.2.7  Toxoids 

5.13.2.8  Recombinant vector vaccine 

5.13.2.9  Synthetic peptide vaccine 

5.13.3  Criteria for ideal vaccine 

5.13.4  Vaccine recommended by the Indian Academy of Pediatrics 

5.13.4.1 Pulse polio campaign 

5.14    Summary 

5.15    Glossary 

5.16Self Assessment Question 

5.17    Bibliography 
 

Learning Outcome 

 

In the present module epidemiological aspects of some diseases have been discussed. These 

diseases are environment related and cause epidemic in our country and abroad. The causes 

of the disease and their health hazards have been pointed out. The followings are the main 

goals of this module: 

1. To understand the epidemiological issues of HIV. 

2. To know about the different epidemiological aspects of malaria  

3. To acquire knowledge about different epidemiological aspects of goiter  

4. To understand the epidemiological issues of fluorosis 

5. To know about the epidemiology of arsenic 

6. To know the structure and epidemiology of Dengue and Swine flu. 

7. To understand the types of vaccine and produce of vaccination. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Paper - III 

Environmental Biology & Biotechnology 

 

Unit –I: 

Diversities of life forms. 

TABLE OF CONTENTS 

1.1.Introduction 

1.2.Origin of life  

1.3.Origin of life and its symbiosis with environment;  

1.4. Environment of Early Men;  

1.5.Origin and Evolution of Man. 

1.6.Summary 

1.7.Glossary 

1.8 Self Assessment Question 

1.9. Bibliography 

Learning Outcome 

 

After studying this module you will be able to understand the origin and evolution of life on earth 

 

 

 

 

 

 

 



Unit –II 

Microbial Diversity 

2.1 Concept of Diversity 

2.2 Microbial diversity 

a. bacteria 

b. fungi 

c. actinomycetes 

2.3 Microbial diversity in man-made ecosystems  

2.4 Microbial diversity in natural ecosystems 

2.5  Importance of microbes in nutrient cycling. 

a. Nitrogen cycle 

b. Sulfur cycle 

c. Phosphorus cycle 

 

Objectives:After studying the unit you will be able understand the microbial diversity 

on earth, Importance of Microbes in nutrient cycling. 

 

 

 

 

 

 

 

 

 

 



 

Unit –III  

Plant diversity 

Structure of the Contents : 

3.1 Overview on plant diversity 

3.2 Plant Classification 

3.3 Plant nomenclature- International Code of Botanical nomenclature (ICBN) 

3.4 Phytogeographical regions of India-Major Categories 

3.5 Rare and threatened plants 

3.6 Botanical Survey of India 

a. Networks 

b. Role in exploration of floral wealth and preparation 

c. National Botanical herbarium 

d. Botanic Garden 

3.7 Summary 

3.8 Glossary 

3.9 Self Assessment Questions 

  3.10.References / Bibliography 

 

Objectives : The prime objectives of this chapter / unit are as following –  

• Understanding plant identification, classification & nomenclature 

• Overall phytogeographical distribution of plants in India and their present endangered 

states. 

• Botanical gardens their role in plant exploration and conservation. 

 

 

 

 

 

 

 

 

 



 

Unit –IV:  

Animal Diversity. 

Table of Contents 

4.1 Animal Nomenclature and ICZN 

4.2 Major Categories of Animals 

4.3 Biodiversity 

4.4 Causes of Biodiversity Loss and Wildlife Depletion 

4.5 Red data book and categories of wild life: 

4.6 Biodiversity of India 

4.7 Indian Endangered Fauna 

4.8 Hot spots of Indian Biodiversity 

4.9 Biodiversity Conservation Strategies 

4.10 Wildlife Protection Act and Schedules 

4.11 Bio diversity conservation in India 

4.12 Biodiversity and Human Welfare: 

4.13 Summary 

4.14 Glossary 

4.15 Self Assessment Question 

4.16 Bibliography 

 

 

Objectives : The prime objectives of this chapter / unit are as following –  

To understand the animal diversity 

Causes of biodiversity loss 

Endangered Species and Hotspots 

 

 

 

 

 



Unit – V 

Environmental Biotechnology. 

Table of Content 

5.1 Introduction 

5.2 Basic concept and broad outlines of various application areas  

5.3 Waste treatment, biodegradation of xenobiotic compounds 

5.4 Hydrocarbon degradation, bioleaching 

5.5 Integrated pest management: concept, technology involved in agriculture & forestry; 

Basic techniques in Genetic Engineering.  

5.6 Recombinant DNA technology and its application in strain improvement; 

Environmental implications of GM Crops and GMO.  

5.7 Alternate fuels: source and mechanism of various bio-fuel productions 

5.8 Summary 

5.9 Glossary 

5.10 Self Assessment Question 

5.11 Bibliography 

 

Learning Objectives:The prime objectives of this chapter / unit are as following 

Concept of Environmental Biotechnology 

Basic techniques in Genetic Engineering 

GM crop and concept of GMO 

 

 

 

 

 

 

 

 



Paper-IV 

Biodiversity; Conservation Biology 

Unit –I 

Biodiversity and Wildlife 

1.1 Biodiversity - definition 

1.2 Categories of Biodiversity 

a. Levels: 

1.3 Ecosystem Diversity  

1.4 Genetic Diversity  

1.5 Species Diversity  

a. Types:  

1.6 Alpha diversity 

1.7 Beta diversity  

1.8 Gamma diversity  

1.9 Wildlife – definition 

1.10 Values of wildlife conservation 

1.11 IUCN Red List 

1.12 Basic Measurement methods of Species Diversity: 

a. Species richness 

b. Species diversity 

1.13 How to Measure Species Diversity? 

1.14 Species richness indices: 

i. Menhinick’s Index 

ii. Margalef’s index 

1.15 Species abundance models: 

i. Species evenness 

1.16 Species proportional abundance based indices 

i. Simpson’s Index 

ii. Pielou’s Evenness index  

iii. Shannon Diversity Index 

1.17 Summary and Exercises 

1.18 Conservation of Biodiversity 

a. Wildlife Management 

1.19 Threats to Biodiversity- Causes of loss: 

1.20 Need for Biodiversity Conservation 

1.21 Methods of Biodiversity Conservation 

1.22 In-situ Conservation 

i. National park  

ii. Wildlife Sanctuary  

iii. Biosphere reserves  

iv. Nature reserves 



v. Preservation plots 

1.23 Ex-situ Conservation 

i. Seed Banks 

ii. Botanical garden 

iii. Zoos 

iv. Aquaria 

v. Homestead Garden 

vi. Herbarium 

1.24 Summary and Sample Questions 

 

Learning Objectives: 

• You should know the importance of Wildlife & Biodiversity and it’s categories. 

• You should gather knowledge on the needs of conservation and methods of 

conservation. 

• You must be able to quantify species diversity 

• You should be able to propose how ecological theories could be applied by 

conservation biologists to species richness in a national park, for example. 

  



Unit –II 

Global Biodiversity conservation strategies 
 Contents: 
 

2.1. Man and the Biosphere Programme (MAB) 

a. General objective of MAB 

b. Organization 

c. Project Areas 

d. Biosphere Reserves 

2.2 IUCN 

2.3 2.1.Functions: 

2.4 2.2. The IUCN Categories 

2.5 Role of Indigenous Knowledge System (IKS) 

a. Sources of Traditional Knowledge 

b. Indigenous intellectual property 

2.6 Intellectual property rights – TRIPS4.1. Agreement on Trade-Related Aspects of 

Intellectual Property Rights (TRIPS) 

2.7 4.2. The Convention on Biological Diversity (CBD) 

2.8 4.3. IPR Policy of India 

2.9 Biopiracy 

a. Regulation of Access to Biological Resources at the International Level 

i. Convention on Biological Diversity (CBD) 

ii. International Treaty on Plant Genetic Resources on Food and 

Agriculture (PGRFA) 

iii. Farmers’ Rights 

iv. The International Undertaking (IU) 

 

Objectives: 

After studying this unit you will be able to: 

Gather knowledge regarding the function and organization of MAB and IUCN 

Role of Indigenous Knowledge System 

Concept of TRIPS 

Biopiracy and right of farmers 

CBD 

 

 

 

 

 

 

 

 



 

 

Unit –III: 

Forest Ecology. 

Structure of the Contents : 

3.1. Introduction (Definition of forest & forestry) 

3.2 Classification of forest & their distribution with special reference to mangrove forest. 

3.3 Composition of forest 

3.4 Fundamental of forest population 

3.5 Forest community 

3.6 Succession process 

3.7 Forest ecosystems – component and their interrelationship. 

3.8 Economic and Ecological Values of Forest 

3.9 Major forest type in India 

3.10 Forest Management and Regulations 

3.11 Summary 

3.12 Glossary 

3.13 Self Assessment Questions 

3.14 Bibliography 

 

Objectives : The unit focus the following aspect – 

• Forest types, composition and functions 

• Ecological value of forest 

• Status of forests in India 

 

 

 

 

 

 

 



 

 

Unit –IV 

Conservation of forest 

4.1 Definition,  

4.2 Forest Resources 

4.3 Methods of Forest Conservation 

4.4 Forest Conservation in India 

4.5 National strategies for Conservation of Forest  

4.6 People’s participation on Forest Conservation: Joint Forest management 

4.7 World Forest day 

4.8 World Environment Day 

4.9 International Day for biological diversity 

4.10 Vanamastava 

4.11 Forest Bio-technology 

4.12 Definition  

4.13 Benefits of Using biotech tree 

4.14 Risk of using biotech tree 

4.15 Forest Bioprocess 

4.16 Summary 

4.17 Glossary 

4.18 Self Assessment Question 

4.19 Bibliography 

Objectives: 

The learner’s will be able to  

1. define the forest conservation 

2. understand the importance of forest conservation 

3. know the methods of forest conservation 

4. understand the role of people in forest management  

5. understand forest conservation strategies in India 

6. illustrate the role of celebration of important days for forest and environment 

conservation 

7. understand the use of forest biotechnology and bioprocess 

 

 

 



 

 

Unit –V 

Aquatic Ecology 
 

5.1 Introduction 

5.2  Aquatic Flora 

a. Fauna and Microbes 

b. Diversities of aquatic ecosystem 

c. Food Chain and Function in aquatic eco-system 

d. Degradation of aquatic ecosystem 

e. Eutrophication and their conservation 

5.3 Wetland- Status and conservation priorities in India 

5.4 Summary 

5.5 Glossary 

5.6 Self Assessment Question 

5.7 Bibliography 

 

 

 Objectives: 

The learner’s will be able to  

• Learn about the Aquatic flora, fauna and microbes 

• Diversities of aquatic ecosystem;Degradation of aquatic ecosystem; 

• Food chain and function in aquatic eco-system 

• Eutrophication and their conservation; Wetland – status and conservation priorities in 

India 

 

 

 

 

 

 

 

 



Semester-II 

Paper VII 

Environmental Issues and Problems 

Unit – I: 

Environmental Education and Awareness. 

Table of Contents: 

1. Introduction 

2. Traditional Knowledge 

 2.1  What is Traditional Knowledge?  

 2.2  Distinction between Text Book Knowledge (Formal Knowledge) and Traditional or 

Indigenous or Local Knowledge 

 2.3  Importance of Traditional Knowledge 

2.4     Role of Traditional Knowledgein Protection of Biodiversity  

 2.5  Threats to Indigenous orTraditional knowledge 

 2.6  The Existing Framework for Protecting Traditional Knowledge 

 2.1 Suggestions and Options for Protecting Traditional Knowledge 

3.  Major Mandates and Principles on Environment 

 3.1  Rio Declaration on Environment and Development 

 3.2  Global Negotiations on Climate Change 

 3.3  The Doha mandate on multilateral environmental agreements (MEAs) 

3.4 Basel Convention: Trans-boundary Movements of Hazardous Wastes 

 3.5  ISO 14000 (Series) – The Basic Principles 

3.6     Convention on Biological Diversity (CBD)  

3.7      Ramsar Convention 

3.8      CITES 

3.9      Montreal Protocol 

4 Role of Non-Governmental organizations (NGOs) in Environmental Management 

 4.1  Environmental NGO 

 4.2  The Origin of NGOs  

 4.3  Functions of Environmental NGOs 

 4.4  Role of Environmental NGOs 

 4.5  Some Environmental NGOs: National and International 

 4.6  Criticism against Environmental NGOs 

5 Green movement and its different dimensions 

 5.1  What is Green Movement? 

 5.2  Primary focus points of Green Movement 

             5.3 Brief History of the Green Movement 

             5.4 Major Trends of Green Movements in India 

5.6 Citizen Action  

6. Summary 

7. Glossary 

8.Self Assessment Question 

9. Bibliography 
LEARNING OUTCOMES 

Learners will be able to 

 Define & explain Traditional Knowledge 

 Define & explain principles of environment 

 Explain functions of environmental NGOs 

 Define and find trends in green movements in India 



Unit – II 

Environmental Ethics and Global Imperatives. 

Table of Contents 

 

2.1. Introduction 

A) The Challenge of Environmental Ethics. 
B) Traditional Ethical Theories vs. Contemporary Environmental Ethics. 

C) Environmental Ethics and Environmental Philosophy. 

2.2. Definitions ofEnvironmental Ethics 

Environmental ethics  

2.3. Types ofEnvironmentalEthics 

Conservation ethics 

Humanist theories 

Anthropocentrism 

2.4. History 

2.5. The Early Development of Environmental Ethics 
a) Background  

b) Development of Environmental Ethics 

c) Human Values 

2.6. Libertarian Extension and Ecological Extension 

2.6.1. Fields of Environmental Ethics 

2.6.2.Causes of Environmental Pollution 

a) Environmental Science vs. Environmentalism 
2.7. Environmental Ethics and Politics 

a) Deep Ecology 

b) Feminism and the Environment  

c) Disenchantment and the New Animism 
d) Social Ecology and Bioregionalism 

2.8. Issues in Environmental Ethics 

a) Biodiversity Preservation 
b) Sustainability and Climate Change 

2.9. Summary 

2.10. Glossary 

2.11. Self Assessment Question 

2.12. Bibliography 

 

 
Learning Outcome 

 

Learners will be able to 

● Definition, History & Explanation of Environmental Ethics 

● Development and Types of Environmental Ethics 

● Issues on Environmental Ethics and Political aspects 

 

 

 

 

 

 

 



 

Unit – III 

Global Environmental Problems. 

Table of Contents:- 

3.0.  Introduction. 

3.1.  Green house effect. 

3.2.  Global warming and climate change. 

3.2.  Ozone layer. 

3.2.1. Ozone layer depletion. 

3.3.  Acid rain. 

3.5.  Deforestation. 

3.6.  Loss of bio-diversity. 

3.7.  Unplanned urbanization. 

3.8.  Summary. 

3.9.  Glossary. 

3.10. Suggested Questions. 

3.11. Bibliography.   

 

Learning Outcomes:- 

After going through the module the student will be able to- 

▪ Understand greenhouse effect. 

▪ Learn about global warming. 

▪ Understand the impact of climate change. 

▪ Evaluate the effect of biodiversity loss. 

 

 

 

 

 



 

Unit IV 

National and Regional Environmental Issues 

Table of Contents: 
4.0.  Introduction 

4.1.  International organization for Migration. 

4.2.  Classification of Environmental Migration. 

4.3.  Global Statistics. 

4.4.  Migration Plan 

4.5.  Major National and Regional Environmental Issues. 

4.5.1. Overview of earth resources and sustainable development. 

4.5.2. Conservation strategies of environment. 

4.6.  Sustainable management of mines. 

4.7.  Reverine network. 

4.8.  Forest. 

4.9.  Land and soil degradation. 

4.10. Wildlife. 

4.11. Legislations for conservation of Wildlife. 

4.12. Summary. 

4.13. Glossary. 

4.14. Self assessment questions. 

4.15. References. 

 

 

Learning Outcomes: 
 

After completing this unit you will be able to: 

• Understand the concept of Ecological Refugee 

• Understand the concept of Resources 

• Can differentiate between renewable and non-renewable resources 

• Management and mitigation of resources 

• Learn about major Environmental issues 

• Sustainable management and mitigation of resources 

 

 

 

 



 

Unit – V 

Environmental Movements in India 

Table of Contents: 

5.0.  Introduction. 

5.1.  Environmental movement. 

5.2.  Features of environmental movements. 

5.3.  Environmental movements in Indian framework. 

5.4.  Major ground of the emergence of environmental movements in India. 

5.5.  Major environmental movements in India. 

5.6.  Other environmental movments in India. 

5.7.  Summary. 

5.8.  Glossary. 

5.9.  Self assessment question. 

5.10. Bibliography. 

 

 

Learning Outcomes: 

After going through the unit you will be able to 

• Understand the important environmental movement in India. 

• Learn the goals of such movements. 

• Learn about the leadership and participation. 

• Evaluate the emergency of such movement. 

 

 

 

 

 

 

 

 

 

 

 

 



Paper-VIII 

Environmental Management 

Unit – I: 

Environmental Management. 

Content 

1.1 Environmental Management 

1.2 Concept of Environmental Management 

1.3 Scope of Environmental Management 

1.4 Environmental Management; Systems and approaches;  

1.5 Standards –international and national;  

1.6 Ecomark; 

1.7 Environmental accounts and auditing;  

1.8 Green funding and taxes;  

1.9 Trade and Environmental management. 

1.10 Summary. 

1.11 Glossary. 

1.12 Self assessment question. 

1.13 Bibliography. 

 

Learning Outcomes: 

After completing this unit you will be able to: 

 

• Understand the Concept, Scope and Application of Environmental Management  

• Learn about the various National and International Standards 

• Concept of Ecomark 

• Learn about the environmental accounts and auditing; Green funding and taxes;  

• Trade and Environmental management. 

 

 

 



Unit – II 

Ecosystem Management. 

Content 

2.1 Ecosystem 

2.2 Ecosystem analysis, 

2.3 Modeling, monitoring and planning 

2.4 Ecotourism  

2.5 Heritage management 

2.6 Eco-restoration;  

2.7 Environmental management of water, forest and biological resource. 

2.8 Summary. 

2.9 Glossary. 

2.10 Self assessment question. 

2.11 Bibliography. 

 

Learning Outcomes: 

After completing this unit you will be able to: 

 

• Understand the Ecosystem analysis Modelling, Monitoring and Planning 

• Concept of Ecotourism 

• Learn about the Environmental management of water, forest and biological resource. 

 

 

 

 

 

 

 

 



Unit – III: 

Reclamation and Management of Ecosystem. 

Table of Contents (Part-A): 

1.0   Introduction. 

1.1   Types of soil erosion. 

1.1.1  Water erosion 

1.1.2  Wind erosion 

1.1.2.1 Types of wind erosion. 

1.1.2  Mass movement. 

1.2.1    Factors affecting of soil erosion. 

1.2.2    Effects of soil erosion. 

1.3    Universal soil loss equation. 

1.4    Prevention of soil erosion. 

1.5    Summary 

1.6    Glossary 

1.7    Bibliography  

  

Learning Outcomes: 

The main objectives of this module are as follows: 

• Types of soil erosion 

• Factors affecting soil erosion 

• Effects of soil erosion and its prevention 

 

Table of Contents (Part-B) 

Learning Outcome 

1.0   Introduction 

1.1   Nature of saline and alkaline soil 

1.1.1 Saline soils 

1.1.2 Alkali soils 

1.2   Characteristics of saline and alkaline soils 

1.2.1 Saline soil 

1.2.2  Alkaline soil 

1.2    Formation of saline and alkaline soil 

1.3    Detrimental effects of salinity and alkalinity 

1.3.1  Saline soils 

1.3.2  Alkaline soils 

1.4    Reclamation of saline and alkali soils 

1.4.1  Saline soil reclamation and management 

1.4.2  Reclamation and management of soils 

1.5    Summary 

1.2    Glossary 

1.3    Bibliography 

 

Learning Outcome 

After going through this unit you will able to learn about user, alkaline and saline soil in the 

following perspectives: 

• Nature and characteristics of user, alkaline and saline soil 



• Formation of these types of soil 

• Detrimental effects and 

• Reclamation strategies 

 

 

Table of Contents (Part-C): 

Learning Outcome 

1.0   Introduction. 

1.1   Need 

1.2   Watershed 

1.2.1 Characteristics 

1.2   Management 

1.3   Integrated Multi-Disciplinary Approach 

1.4   Summary 

1.5   Glossary 

1.1   Bibliography 

Learning Outcome 

In this module learners will be able to learn the need of watershed, its characteristics, and to 

promote watershed management with sustainable approach. 

Table of Contents (Part-D): 
1.0   Introduction 

1.1   Desertification scenario in India 

1.2   Definition 

1.2   Causes 

1.2.1 Major reasons for desertification in India 

1.3    Effects of desertification  

1.4    Control of desertification 

1.5    Solution of desertification 

1.1    Summary 

1.2    Glossary 

1.3    Bibliography 

Learning Outcome 

In this module learners will be able to learn the cause and effect of desertification with some 

mitigation strategies.  

 

 

 

 

 



Unit – IV 

Aspects of Bio-fertilizer and Bio-pesticides 

4.1 Introduction 

4.2 Necessity of Bio fertilizers 

4.3 Different types of Bio fertizers 

4.4 Rhizobium 

4.5 Azotobactor 

4.6 Azospirillum 

4.7 Cyanobacteria 

4.8 Azolla 

4.9 Phosphatesolubilising microorganisms (PSM) 

4.10 A M tungi 

4.11 Silicatesolubilising bacteria (SSR) 

4.12 Plant growth promoting Rhizobacteria (PGPR) 

4.13 Liquid biofertilizers 

4.14 Definition 

4.15 Basic characteristics of liquid Bio fertilizers 

4.16 Benefit 

4.17 Liquid Bio fertilizers application methodology 

4.18 Mass production of bacterial Bio fertilizers 

4.19 Culturing microorganism 

4.20 Inoculums preparation 

4.21 Processing of carrier materials 

4.22 Preparation of carrier materials 

4.23 Mixing the carrier and the broth culture and packaging 

4.24 Packaging of inoculates 

4.25 Specification of the polytheme bags 

4.26 Storage of Bio fertilizers packet 

4.27 Mass production of Mycorrhizal Bio fertilizer 

4.28 Application 

4.29 Mass production and field application of cyanobacteria 

4.30 Multiplication in Trays 

4.31 Multiplicationunderfield condition 

4.32 Procedure 

4.33 Method of inoculation of  BGA in rice field 

4.34 Mass production and field application of Azolla 

4.35 Mass application of Azolla under field conditions. 

4.36 Materials 

4.37 Procedure 

4.38 Method of inoculation of Azolla to rice crop 

4.39 Application of Bio fertilizers 

4.40 Seed treatment 

4.41 Seedling roof  tip 

4.42 Main field application 

4.43 Constraints in Bio fertilizers technology 

4.44 Technological constraints 

4.45 Infrastructural constraints 

4.46 Financial constraints 



4.47 Environmental constraints 

4.48 Human resources and quality constraints 

4.49 Awareness on the technology 

4.50 Marketing constraints 

4.51 Merit Bio fertilizers 

4.52 Demerits 

4.53 Summary  

4.54 Self Assessment Question 

4.55 Bibliography 

Learning Outcome 

 After going through this chapter one should know about 

i. Biofertlizers and types of biofertilizers available 

ii. The methods of production and application of Biofertlizers 

iii. Merits and demerits of biofertlizers 

iv. Composts and vermicomposts including method of production and use 

v. About various types of pests and pesticides  

vi. Application and controlling mechanisms of bio-pesticides 

Table of Contents (Part-B) 

Composting 

Definition 

Reason for composting  

Role of micro and macro organism in composting 

Bacteria 

Actinomycetes 

Fungi 

Macroorganism 

Basic requirements of composting 

Composting procers 

Anaerobic method 

High temperature composting 

Aerobic method 

Nature of finished product 

Advantages of composting 

Disadvantages 

Summary 

Glossary 

Self Assessment Question 

References  

 



Unit – V 

Management of Freshwater 

Table of Contents 

Learning Outcome 

5.0   Introduction. 

5.1   Hydrological cycle and water resources. 

5.4   Ecological background in hydrological context. 

5.4   Plan of action. 

5.5   Remote sensing in hydrological studies.  

5.4   Indian fresh water scenario. 

5.6   Artificial recharge and rain water harvesting : hydrological, geomorphological and 

technical considerations. 

5.7   Further development of technology. 

5.8   Summary. 

5.9   Glossary. 

5.10. Self Assessment Questions. 

5.11.  Bibliography. 

 

Learning Outcome: 

Learners will be able to 

▪ Define & explain Hydrological cycle and water resources 

▪ Understand the ecological backgroundof water availability in 

hydrological context 

▪ Use of remote sensing in hydro geomorphological studies  

▪ Understand the Indian Fresh water scenario 

▪ Artificial recharge and rainwater harvesting: hydro geological, 

geomorphological & technological considerations 

 

 

 

 

 

 

 

 



Paper - IX 

Environmental Chemistry 

Unit –I: 

Chemical Thermodynamics. 

1.1 Laws of Thermodynamics 

1.2 Introduction  

a. Energy and Units of Energy 

b. Equivalence of work and heat 

c. Specific heats: Constant pressure and Constant volume 

d. Work done in expansion 

e. The mechanical equivalence of heat 

1.3 The first law of thermodynamics 

a. Law of conservation of energy: First law of thermodynamics 

b. Application of the first law: Energy of a system 

c. Energy, work and heat exchanges 

d. Heat content 

e. Heat capacity 

f. Ideal gases 

1.4 Thermodynamics of an Ideal Gas 

a. Boyle’s Law and Gay-Lussac’s Law 

b. Equation of State for an Ideal Gas 

c. The Gas constant 

d. Difference in heat Capacities 

e. Reversible processes 

f. Reversible Isothermal expansion of Ideal Gas 

g. Adiabatic changes 

1.5 Thermochemistry 

a. Heat exchanges in chemical reactions 

b. Heat exchanges at constant pressure and constant volume 

c. Heat of formation 

d. Heat of combustion 

e. Heat of hydrogenation 

f. Thermochemical laws 

g. Experimental methods: Types of calorimeters 

h. The adiabatic calorimeter 

i. Measurement of temperature 

j. Types of reaction 

k. Kirchhoff’s equation: Influence of temperature on Heat of reaction 

1.6 The second law of thermodynamics 

a. Spontaneous processes 

b. The second law of thermodynamics 



c. Perpetual motion of the second kind 

d. Reversible and irreversible processes 

1.7 Carnot cycle 

a. Cycles or cyclic processes 

b. Carnot’s theorem 

c. Carnot’s cycle 

d. Entropy 

e. Entropy of an ideal gasentropy changes at constant volume or constant 

pressure 

f. Entropy changes in irreversible processes 

1.8 Thermodynamic functions 

a. Free energy and work functions 

b. The Gibbs-Helmholtz equation 

c. Work function and free energy in isothermal changes 

d. Conditions of equilibrium in closed systems 

e. Heat capacities at constant pressure and constant volume 

f. Thermodynamic equations of state 

g. Partial molar quantities  

h. The chemical potential 

i. Partial molar volume 

j. Determination of partial molar quantities 

k. Thermal properties of homogeneous mixtures 

1.9 Chemical kinetics 

a. Introduction 

b. Order and molecularity of a reaction 

c. Basic kinetic laws-first, second and third order reactions 

d. Reaction of the first order 

e. First order gas reactions 

f. Flow method 

g. Decomposition of Definite fraction of reactant 

h. First order reactions in solution 

i. Pseudo-unimolecular reactions 

j. Inversion of sucrose 

k. Hydrolysis of an ester 

l. Decomposition of hydrogen peroxide 

m. Seconds order reactions 

n. Gas reactions of the second order 

o. Pseudo-bimolecular reactions 

p. Bimolecular reactions of fractional order 

q. Autocatalytic reactions 

r. Third order reactions 

s. Third order gas reactions 

t. Determination of order of reaction 

u. Free radical and chain reactions 



v. Determination of rate constant 

w. Theory of reaction rates 

x. The temperature coefficient 

y. The Arrhenius equation 

z. Molecular activation 

aa. Free energy of activation 

bb. Steady state concept 

cc. The collision theory of unimolecular reactions 

1.10 Enzyme Kinetics 

a. Simple enzyme kinetics 

b. Steady-state rate equations 

c. Reactions of two substrates 

d. Inhibition of enzyme activity 

e. pH dependence 

1.11 Biological regulation of enzymes 

1.12 Summary. 

1.13 Glossary. 

1.14 Self Assessment Questions. 

1.15 Bibliography. 

 

Learning Objective:  To learn about the concept of chemical thermodynamics, chemical 

kinetics  

 

 

 

 

 

 

 

 

 



Unit –II: 

Photochemistry 

2.1 Laws of photochemistry 

a. The Grotthuss-Draper Law 

b. The Einstein law of photochemical equivalence 

2.2 Fluorescence and Phosphorescence phenomena 

a. Consequence of light absorption by atoms 

b. Consequence of light absorption by molecules 

2.3 Chemical, photochemical and photosensitized reactions in the atmosphere 

a. Photochemical kinetics 

b. Experimental study of photochemical reactions 

c. Photochemical gas reactions 

d. Photosensitization 

e. Photosensitized gas reactions 

f. Photochemical equilibrium 

2.4 Fluorescence Molecular Sensors 

a. Chemiluminescence 

b. Luminescent polymers 

c. Nanomaterials for optical sensing 

d. Polymer-based sensing materials 

e. Fluorescent sensors for the detection of heavy metal Ions 

 

2.5 Summary. 

2.6 Glossary. 

2.7 Self Assessment Questions. 

2.8 Bibliography. 

 

Learning Objective:  To learn about the concept of photochemistry  

 

 

 

 

 

 

 

 

 

 

 



Unit –III: 

Analytical Methods in Environmental Quality Assessment. 

3.1 Principles of titrimetry 

3.2 Principles of Gravimetry 

3.3 Principles of Colorimetry 

3.4 Principles of Spectrophotometry  

3.5 Principles of Spectrofluorimetry 

3.6 Principles of Flame photometry  

3.7 AAS principle and applications 

3.8 Chromatographic techniques  

3.9 Gel electrophoresis 

3.10 X-ray diffraction techniques 

3.11 Summary. 

3.12 Glossary. 

3.13 Self Assessment Questions. 

3.14 Bibliography. 

 

Learning Objective:  To learn about the operating mechanism, principles and applications of 

different instrumentation in environmental science 

 

 

 

 

 

 

 



Unit –IV: 

4.1 Bioinorganic Chemistry. 

4.2 Introduction 

4.3 Classification of elements (specially heavy metals);  

4.4 Coordination; Organo metallic and Organometalloidal compounds; 

4.5 Structure-toxicity relationships;  

4.6 Chemical speciation ;Concept of chelates; Chelatetherapy and drug design; 

4.7 Bio-essential metals and their role in life processes;  

4.8 DNA – binding and biological activity of metal ligand complexes. 

4.9 Summary. 

4.10 Glossary. 

4.11 Self Assessment Questions. 

4.12 Bibliography. 

 

Learning Objective:  To learn about the concept of Bioinorganic chemistry. 

 

 

 

 

 

 

 

 

 

 

 



Paper-X 

Environmental Geosciences   

Unit –I: 

Geological Time Scale. 

CONTENTS 

1.1.Introduction 

1.2 Geological Time Scale 

1.3 Palaeoecology 

1.4 Reconstruction of Paleogeography 

1.5 Common  Rocks and Minerals 

1.6 Major Categories and Their Mode of Origin 

1.7 Weathering 

 Physical Weathering 

            Chemical Weathering 

1.8 Summary. 

1.9 Glossary. 

1.10 Self Assessment Questions. 

1.11 Bibliography 

Learning Objectives 

After learning this unit students will understand geological time scale, palaeoecology 

reconstruction of paleogeography. They also understand   common rocks and minerals,major 

categories, their mode of origin and different weathering processes.  

 

 

 

 

 



Unit –II:  

Geomorphological process and Forms 

2.1 Introduction 

2.2 Process and forms (Fluvial, eolian, glacial, coastal and Karst);  

2.3 Fundamentals of structural geology and tectonics 

2.4 Coastal systems – Definitions, Energy and classification with an emphasis on broad 

scale geological and tectonic controls 

2.5 The impact of human activity in tidal coastal systems 

2.6 Mountain environment – landslides and mass wasting;  

2.7 Glacial processing; Periglacial process; Fluvial environment – Drainage system, 

Establishment of drainage system, drainage patterns, process of erosion and 

transportation by rivers 

2.8 Erosional and depositional landforms;  

2.9 River basin concept and its application in regional management;  

2.10 Fluvial cycle of erosion; interruption of cycle of erosion 

2.11 Summary. 

2.12 Glossary. 

2.13 Self Assessment Questions. 

2.14 Bibliography 

Learning Objective:  To learn about the concept various geomorphological processes and 

landforms 

 

 

 

 

 

 

 



Unit –III: 

Hydrological cycles and groundwater issues. 

3.1 Introduction 

3.2 Aquifers,  

3.3 Aquitards,  

3.4 Darcy’s law and hydraulic conductivity;  

3.5 Groundwater quality and contamination with reference to arsenic fluoride and nitrate 

3.6 Summary. 

3.7 Glossary. 

3.8 Self Assessment Questions. 

3.9 Bibliography 

 

Learning Objective:  To learn about the concept of Hydrological cycles and issues of ground 

water depletion. 

 

 

 

 

 

 

 

 

 

 

 



Unit – IV 

Natural hazards and its management. 

4.1 Introduction 

4.2 Problems and prospects related to the management of Drought, Flood, Earth quake 

and Landslide 

4.3 Human consequences of flood and bank erosion;  

4.4 Application of GIS in Environmental management. 

4.5 Summary. 

4.6 Glossary. 

4.7 Self Assessment Questions. 

4.8 Bibliography 

 

Learning Objective:  To learn about the Natural hazards and its management 

 

 

 

 

 

 

 

 

 

 

 

 



Unit – V: 

Environmental issues related to mining and construction. 

5.1 Introduction 

5.2 Problems and prospects of Coal, mineral and metal Mining. 

5.3 Geological consideration of engineering constructions– Dam, Road & Rail link, 

Landslide area 

5.4 Summary. 

5.5 Glossary. 

5.6 Self Assessment Questions. 

5.7 Bibliography. 

 

Learning Objective:  To learn about the issues related to mining and construction and their 

management techniques 

 

 

 

 

 

 

 

 

 

 

 

 



Semester-III 

Paper-XIII 

Energy Resource Management-Conventional energy 

Unit-I: 

Energy fundamentals 

Table of Contents 

Learning Outcome 

1.0 Introduction 

1.1 Thermodynamic system 

1.2 Fundamental modes of heat transfer 

1.3 Hydrological cycle 

1.4 Evaporation 

1.6 Sources of fresh water 

1.7 Water use availability and stress 

1.1 Pollution and water protection 

1.4 Biogeochemical cycle 

1.8 Carbon cycle 

1.9 Nitrogen cycle 

1.10 Phosphorus cycles 

1.11 Growth and survival of living organisms 

1.12 Summary 

1.13Self assessment questions 

1.14 Glossary 

1.15 References 

OBJECTIVES / LEARNING OUTCOME 

After studying this unit you will be able 

To know fundamental modes of heat transfer Concept of the thermodynamic system Hydrological 

cycle 

Water use, availability and stress 

Biogeochemical cycle 



Unit – II 

Sources of energy and their classification. 

Content 

2.1. Energy 

2.2. Energy forms and transformation; 

2.3. Sun as source of energy – Source of sun’s energy,  

2.3.1. Solar Radiation and its Properties 

2.3.2. Solar spectrum,  

2.4. Solar radiation   

2.4.1. Absorption 

2.4.2. Reflection 

2.4.3.Scattering 

2.4.4.Diffusion 

2.4.5.Albedo 

2.5.Global energy balance. 

 

Objectives: 

After Learning this Unit you will be able to able to: 

• Understand the Energy and its various Forms 

• Sun as a Source of Energy and Properties of Solar Energy 

• Learn about the Global Energy balance 

 

 

 

 



Unit –III:  

Energy use pattern. 

3.1 Human energy requirement;  

3.2 Energy use pattern in different parts of the world  

3.3 Impact on the environment 

3.4 Energy use pattern in India 

3.5 Summary. 

3.6 Glossary. 

3.7 Self Assessment Questions. 

3.8 Bibliography 

Learning Objective:  To learn about the energy use pattern in the world 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Unit – IV:  

Fossil Fuels. 

CONTENTS 

4.1. Introduction 

4.2. Fossil Fuel as Energy 

4.3. Characteristic Features of Fossil Fuels 

4.3.1. Advantages and Disadvantages of Fossil Fuels 

4.3.2. Classification of Fossil Fuel 

4.3.2.1. Physiochemical characteristics of Bio-fuels and Fossil fuels 

4.3.2.2. Energy content in some commonly used energy sources 

4.4. Fossil fuel formation 

4.5. World reserves of Fossil fuels 

4.6. Exploration/Mining 

4.7. The Different Fossil Fuels & their Uses  

4.8. Environmental Problems 

4.9. Conclusion 

10. References  

Learning Objectives 

 After learning this unit students will understand how the different types of fossil fuels 

originated, how they are harvested, and how they are used? For one thing, it is important 

simply because these substances still play such a pivotal role in our daily lives. Fossil fuels 

are a great source of energy because they originate from living things. The chapter also gives 

you the details about characteristic features of Fossil Fuels and its different forms. The 

Exploration and Production (E&P) Process as well as its environmental effect will also be 

learnt from this project. 



Unit – V: 

Nuclear energy. 

Unit Structure:  

5.1 Introduction 

5.2 Origin of Nuclear energy 

5.3 Nuclear Fission 

5.4.Nuclear Fusion  

5.4.1 Nuclear fusion in nature 

      Technical requirements for nuclear fusion 

Confinement nuclear fusion 

5.5 Comparison Nuclear Fission and Fusion 

5.6 Nuclear Fuel 

5.7 Uranium mining 

5.8 Milling and processing 

5.9 Nuclear fuel cycle 

5.10 Nuclear Fuel and its Fabrication 

5.11 Nuclear Reactor 

5.12 Radioactive waste 

5.13 Environmental Impact 

5.14 Safety in Nuclear power plants in India 

Objectives 

“There is no more sensible alternative than Nuclear Energy if we really want to sustain our 

civilization”. James Lovelock.  

Nuclear power can generate electricity without greenhouse gas emissions and produce vastly 

expanded supplies of clean electricity on a global scale. So the main object is to enhance the 

knowledge and understanding the sources of nuclear energy and its production to mitigate the 

future need of electricity. 

 

 

 

 

 



Paper-XIV 

Energy Resource Management-Non Conventional energy 

Unit – I:  

Solar Energy. 

 Unit Structure:  

1.1: Introduction 

1.2 Solar pond 

1.2.1 USES 

1.2.2 Benefits and Limitations 

1.3 Photo voltaic cell 

1.3.1 Efficiency of photovoltaic cells  

1.3.1 Characteristics of a Solar Cell and Parameters of a Solar Cell 

1.3.2 Efficiency of Solar Cell 

1.4  Solar Cooker 

1.4.1 Solar Collectors 

1.4.2.Concentrators 

1.5 Sun Tracking Solar Power Systems 

1.6 Electricity Generating Systems 

1.7 Potential of solar energy in India 

Objectives 

Student will acquire a good understanding of solar energy systems and its components. 

He/she will also able to perform an initial design of a solar energy system.  

 

 

 

 

https://energyeducation.ca/encyclopedia/Efficiency


Unit – II: 

Wind energy. 

Unit Structure:  

1.1 Introduction 

1.2 Origin of Wind energy 

1.3 Wind mill 

1.4 Wind Turbine  

1.4.1 Types of Wind Turbines 

1.4.2 Equation for Wind Power 

1.5Wind Characteristics 

1.5.1 Wind speed patterns 

1.5.2 Wind speed distribution 

1.5.3 Distribution of Wind Direction 

1.6 Environmental Impact 

1.6.1 Visual Impact 

1.6.2 Noise emission 

1.6.3 Shadow Flicker and Reflectance 

1.6.4 Impact on Avian 

1.7 Benefits of Wind Energy 

1.8 Potential of wind energy in India 

1.8.1 Potential of wind energy in NE India 

1.9Nation-wide immediate issues in harnessing wind potential. 

1.10 Uses of Wind Energy 

Objectives 

Aim of this course is to increase knowledge and understanding of wind energy systems and its 

components. They will also able to perform an initial design of a small wind energy system 

for home application for the use of green energy.  

 

 

 

 

 

 



Unit -III: 

Hydroelectricity. 

3.1 Introduction: 

3.2 Principles of generation of hydroelectric power 

3.3 Hazard related to hydropower generation and distribution; 

3.4 Environmental impact 

3.5 Summary. 

3.6 Glossary. 

3.7 Self Assessment Questions. 

3.8 Bibliography 

Objectives 

Aim of this course is to increase knowledge and understanding about principles of generation of 

hydroelectric power and hazard related to hydropower generation and distribution.  

 

 

 

 

 

 

 

 

 

 

 

 



Unit – IV: 

Geothermal energy. 

4.1 Introduction 

4.2 Sources – crust,  

4.3 High temperature aquifers,  

4.4 low temperature aquifers, reserves 

4.5 Harnessing of geothermal energy – problems and prospect;  

4.6 Geothermal energy prospect in India 

4.7 Summary. 

4.8 Glossary. 

4.9 Self Assessment Questions. 

4.10 Bibliography 

Objectives 

Aim of this course is to increase knowledge and understanding of Geothermal energy and 

application of green energy.  

 

 

 

 

 

 

 

 

 

 

 



Unit – V: 

Hydrothermal energy. 

5.1 Introduction 

5.2 Different aspects of Tidal and wave energy. 

5.3 Problems and prospects associated with utilization of hydrothermal energy. 

5.4 Summary. 

5.5 Glossary. 

5.6 Self Assessment Questions. 

5.7 Bibliography 

 

Objectives 

Aim of this course is to increase knowledge and understanding of hydro energy. They will also 

able understand the concept of green energy.  

 

 

 

 

 

 

 

 

 

 

 

 



Unit – VI: 

Bio-energy. 

Definition of Biomass 

1.1 Composition of Biomass  

1.2 Types of biomass-derived energy 

1.2.1 Wood and Agricultural Biomass 

1.2.2 Solid Waste 

1.2.3 Landfill Gas & Bio-gas 

1.2.4 Alcohol Fuels 

1.3 Use of Biomass and the Environment 

1.4. Conversion of Biomass to energy 

            1.5 Thermal conversionConversion Technologies 

 

1.6 Chemical conversion 

1.7 Biochemical conversion 

1.8 Electrochemical conversion 

1.9Torrefaction 

1.10Torrefaction Process 

1.11. Benefits of Torrefaction 

1.12 Material Balance and Energy Value of Biomass DuringTorrefaction 

1.12.1 Charcoal Production 

1.12.2 Earth kilns as the simplest method for charcoal production 

1.12.3 Brick kilns as an effective method of charcoal production 

1.12.4 Modern methods of charcoal production 

1.12.5 Types of Pyrolysis 

1.12.5.1.Slow Pyrolysis 

1.12.5.2.Flash Pyrolysis 

1.12.5.3.Fast Pyrolysis 

1.12.5.4.Microwave Pyrolysis 

1.12.5.5.Pyrolysis reactors 



1.12.5.6.Advantages of Pyrolysis 

1.12.5.7 Applications 

1.12.5.8Gasification of Biomass 

1.12.5.9. Liquefaction 

1.13. Biochemical Conversion 

1.13.1 Anaerobic Digestion: 

1.13.2 Principle of Anaerobic digestion 

1.13.3 Optimum Parameters for Anaerobic Digestion 

1.13.4 Applications of Anaerobic digestion 

1.13.5 Environmental Constraints in Biogas production 

1.13.6 Energy from Solid wastes 

1.13.7 Solid wastes – source and types of wastes 

1.13.8 Energy Generation Technologies 

1. 13.9.Energy Plantation 

Learning outcomes: 
After completing the portion the students will learn : 

• Definition of biomass, its composition, types of biomass. 

o Introduction, concept of biomass- derived energy, their usefulness & applications. 

o Bio-conversion processes – their utilities, advantages/disadvantages and applications. 

o Bio-mass conversion technologies –their advantages , disadvantages etc. 

• Solid waste management – including municipal solid wastes. 

• Energy Plantation- their need and practice in India. 

• Environmental effects of the said topics in the contemporary society. 

 

 

 

 

 

 

 

 

 

 



Paper-XV 

Environmental Pollution 

Unit – I: 

Air Pollution 

Table of contents 

Learning Outcome 

1.0 Introduction 

1.1 General function of the atmosphere 

1.2 Composition and structure of the atmosphere 

1.3 Composition and physical state of lower and upper atmosphere and units of measurement 

 1.3.1 Reaction in troposphere (lower atmosphere) 

 1.3.2 Reaction in the upper atmosphere 

1.4 Air pollutants 

1.5 Primary and secondary air pollutants 

1.6Persistant organic and inorganic pollutants 

1.7 Acid rain 

1.8 Photochemical Smog 

1.9 Air quality 

1.10 Mitigation measure to control air pollutions 

1.11 Indoor Air Pollution 

1.12 Vehicular Pollution 

1.13 Role of automobiles in environmental problems 

1.14 Prerequisites for control of vehicular pollution 

1.15 Summary 

1.16 Glossary 

1.17Self assessment questions 

1.18 Bibliography 

 



Learning Outcome 

After studying of the unit the learner will be able to know about: 

• The earth’s atmosphere and atmospheric reactions 

• Different types and nature of air pollutants 

• Acid rain and photochemical smog 

• Air quality standard 

• Vehicular pollution etc. 

Table of contents (Management of Air Pollution) 

Introduction 

 SO1 as air pollutant 

NO1 as air pollutant 

 Carbon dioxide (CO1) 

SPM (Suspended particulate matter) 

Monitoring and control of air pollutants 

 Monitoring of SO 

 Monitoring oxides of nitrogen 

Control techniques of oxides of nitrogen 

Monitoring of oxide of carbon 

Monitoring of suspended particulate matters (SPM) 

Control of SPM 

Brief outline regarding instrumental methods for monitoring air  

pollutants 

Summary 

Glossary 

Self assessment question 

Bibliography 

 
 

Learning Outcome 

 

After studying of this unit you will be able to know about  

 

• Effects of air pollutants (like SO1, NO1, CO1, SPM) on plants, animals, materials and 

on climate. 

• Monitoring methods of air pollution 

• Engineered systems for air pollution control 

 

 

 



Unit – II 

Water Pollution 

Table of Contents 

 

1.0 Introduction 

1.1 Water Pollution 

1.2 Waste water disposal and transport : Sewerage 

1.3 Types of water pollution 

 1.3.1 Indicates of water pollution 

 1.3.2 Causes of water pollution 

1.4 Sewage 

1.1 Nutrients 

1.6 Waste water 

1.7 Chemical waste 

1.8 Radioactive waste 

1.9 Oil pollution 

1.10 Plastic 

1.11 Other forms of pollution 

1.12 Effects of water pollution 

1.13 Control of water pollution 

1.14 Laws 

1.15 Economics 

1.16 Ground water contamination 

 1.16.1 Dangers of contaminated ground water 

 1.16.2 Ground water pollution and contamination in India 

1.17 Water quality standards 

1.18 Effects of water pollution on ecosystem 

1.19 Summary 

1.20 Glossary 

1.21 Self assessment question 

1.22Bibiliography 

Learning Outcome 

 

The following aspects of water pollution can be meet with 

1. Highlight water availability and distribution pattern in the world in view of water 

pollution. 

2. Draw the relationships in between water pollution and pollution cycle in the 

environment. 

3. Discuss the normal state of functioning of any water body or water ecosystems 

4. Identify the signs and hazards due to water pollution 

Discuss different types of water pollution, highlighting their effects on environment 

 

 



Unit – III 

Soil Pollution 

Table of Contents 

1.0 Introduction 

1.2 Importance of Soil Sampling 

1.3 General Sampling Procedure 

 1.3.1 Soil sampling process 

 1.3.2 Field Area 

 1.3.4 Time of sampling 

 1.3.1 Sampling tools 

 1.3.6 Sampling depth 

 1.3.7 Amount of Sample 

 1.3.8 Sample Identification 

1.4 Soil sampling for Physical analysis 

1.1 Soil sampling for chemical analysis (adapted from Jackson,1111, MUHR etal 1111) 

 1.1.1 Procedure 

1.6 Soil sampling for bacteriological analysis 

1.7 Control measures of soil pollution 

1.8 Summary 

1.9 Glossary 

1.10 Bibliography 

 

Unit- V (B) 

Table of Contents 

Learning outcome 

1.0 Introduction 

1.1 Industrial waste generated from common industries 

 1.1.1 Tannery 



 1.1.2 Dairy Plants 

 1.1.3 Steel Plants 

 1.1.4 Pulp and Paper industries 

 1.1.5 Petrochemical industries 

1.2 Undesirable waste streams from industries 

1.3 Hazardous Wastes 

 1.3.1 Identification  

 1.3.2.Listed hazardous wastes (Priority chemicals) 

 1.3.3 Characteristics of hazardous wastes 

 1.3.4 Classification 

1.4 Types of heavy metals and its industrial source 

1.5 Interaction with soil 

 1.5.1 Lead 

 1.5.2chromium’ 

 1.5.3 Arsenic 

 1.5.4 Zinc 

 1.5.5 Cadmium 

 1.5.6 Copper 

 1.5.7 Mercury 

 1.5.8 Nickel 

1.6 Summary 

1.7 Glossary 

1.8Self Assessment questions 

1.9.Bibliography 

 

Learning Outcomes 

Learners will be able to  

• Know the importance of soil sampling 

• Learn sampling procedure for physical, chemical and bacteriological analysis 

• Know soil pollution control procedure 



Unit – IV 

Noise pollution. 

Table of Contents 

1.0 Introduction 

1.1 Noise 

1.2 Sound and Noise 

1.2.1  Basic Parameters of sound 

1.2.3  Physical Quantification: Sound Levels and the Decibel Scale 

1.2.4 Loudness and Sound Intensity (Power) 

1.2.5  Psychophysical Quantification: Loudness Scales 

1.2.6Phons 

1.2.7Sones 

1.2.8  Frequency weighted scales  

1.2.9  Noisiness Units 

1.3 Sources of Noise 
1.3.1 Industrial noise   

1.3.2  Transportation noise 

1.3.3.Construction noise and building services noise 

1.3.4.Residential  noise 

1.3.5.Household Chores 

1.3.6 .Noise from leisure activities 

1.4.Defense Equipment 

1.5 Measurement and quantification of noise exposures 

1.5.2 Basic Instrumentation 

1.5.3 Dosimeter 

1.5.4 Spectrum Analyzer 

1.5.6 Acoustical Calibrator and Microphone Calibration  

1.5.7 Selection of instruments 

1.5.8Empirical measures 
1.6. Meteorological effects on noise propagation  

1.6.1 Refraction  

1.6.2 Turbulence 

1.6.3 Atmospheric absorption 

1.6.4 Temperature and Humidity 

1.6.5 Ground Absorption 

1.6.6 Management of Noise pollution 

1.6.7 Noise Exposure Mapping 

1.6.8 Noise control approaches 

1.6.9 Mitigation measures 

1.6.10 Road traffic noise 

1.6.11 Railway noise and noise from trams: 

1.6.12 Aircraft noise 

1.6.13 Machines and Equipment 

1.6.14 Noise control within the sound transmission path 

1.6.15 Hearing Protection Devices:  

1.6.16 Audiometric Testing Program 
1.7  Precautionary measures 

1.8. Land use planning 

1.9 Education and public awareness:  



1.10 Legal status 

1.11. WHO Guideline Values 

1.12 OSHA guidelines 

1.13 Conclusion and Recommendations 

1.14Summary 

1.15 Glossary 

1.16Self assessment questions 

1.17 Bibliography 

 

Learning Outcome 

In the present situation knowledge of the noise is necessary to reduce the problems of noise 

pollution. To do this one should know the characteristics of noise and its adverse effects on 

the man and his society. In the present module topics related to those points have been taken 

into accounts. The aims of this module are- 

To discuss about the sources of noise. 

To explain the procedure for the measurement of noise  

To describe the principles of management of noise. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Unit – V: 

Marine pollution. 

Table to Contents 

INTRODUCTION 

TYPES OF MARINE POLLUTION 

SOURCES OF MARINE POLLUTION 

EFFECTS OF MARINE POLLUTION 

CONTROL MEASURES OF MARINE POLLUTION 

DISPOSAL OF POLLUTANTS IN MARINE 

POLLUTANTS FROM WASTE DISPOSAL AND NONPOINT SOURCES 

OIL POLLUTION 

OIL POLLUTION AND INTERNATIONAL MARINE ENVIRONMENTAL LAW 

SUMMARY 

GLOSSARY 

SELF ASSESSMENT QUESTION 

BIBLIOGRAPHY 

 

LEARNING OBJECTIVES  

This paper will help the students to learn Marine Pollution and its types and sources. The 

students can get the lesson about the impact of marine pollution over the ecosystems . The 

important measures to reduce marine pollution also become the lesson for the students.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Unit – VI: 

 Impact of Pollutants on human health 

Table of Contents 
Introduction 

Air pollution 

Health Effects of Air Pollutants 

Sulphur Dioxide and Particulate Matter  

Nitrogen Oxides 

Photochemical Oxidants and Ozone 

Ground-level Ozone 

Carbon Monoxide 

Particulate matter 

Indoor air pollution 

Biological pollutants 

Water Pollution 

Effects on Human Health 

Health Impacts of Microbial Pollution 

Health Impacts of Chemical Pollution 

Heavy metal toxicity 

Pesticides 

Pesticides and Human Health 

Pesticides and cancer 

Endocrine and reproductive system 

Pesticides and Children 

Pesticides and the Environment 

Insecticides 

Herbicides 

Noise 

Noise-induced hearing Loss 

Types of noise induced hearing loss 

Acoustic Trauma 

Noise-Induced Threshold Shift 

Cardiovascular effects 

Annoyance 



Sleep disturbance 

Noise and the Unborn 

Special Effects on Children 

The effect on Social and behavioral pattern  

Ionizing radiation 

Types of ionizing Radiation 

Entry of radiation into human body 

Health effects of ionizing radiation 

Threshold effects 

Non-threshold effects 

Thermal Pollution 

Effects of Thermal Pollution 

Summary 

Glossary 

Self Assessment questions 

Check your progress  

Bibliography 

 

 

Learning Outcome 

Different pollutants create a number of health hazards in humans and animals. The effects of polluting 

agents may be of different extents in living systems. The aims of the module are: 

to let you have some idea about the origin and health problems of air pollution 

to give you some information about the harmful diseases caused by water pollution  

to know about the effects of acute and chronic exposure of heavy metal on human health 

to understand the health effects of humans due to exposure of noise 

to know about the harmful effects of pesticides 

to let you learn about different health hazards of ionizing radiation 

to let you have a brief idea regarding the thermal pollution and its health effects 

 

 

 

 

 

 

 

 



Paper-XVI 

Environmental Toxicology and Statistical applications 

 

Unit.-I  

Fundamentals of Environmental Toxicology 

Environmental Toxicology  

Air Born Microbes and Allergic Disorders  

Ecological Toxicology  

Forensic Toxicology  

Dose Response Relationship  

LD10’s  

Potency Versus Toxicity  

Summary  

Self assessment question  

Glossary  

Bibliography  

 

Learning Outcome 

To study the Environmental toxicity and Air borne microbes and allergic disorders 

 

 

 

 

 

 

 

 

 



Unit-II : 

Environment Toxicants: 

Introduction 

Environmental toxicants 

Definition of a Heavy Metal 

Toxic Heavy Metals 

Exposure of heavy metals 

Arsenic 

Acute poisoning  

Chronic poisoning  

Cadmium              

Acute Toxicity 

Chronic Toxicity 

Cadmium and Cancer 

Lead 

Sources 

Hazards 

Occupational exposure 

Absorption    

Pharmacotoxic effects 

Signs and Symptoms 

Mercury       

Absorption 

Transport, distribution and excretion 

Acute poisoning  

Chronic poisoning  

Chromium  

Health effects 

The most important disasters with heavy metals 

Summary 

Self assessment question 

Glossary 

 Bibliography 



Unit –III: 

Basic Elements and Tools of Statistical Analysis. 

1. Introduction 

2. Basic Tools of Statistics 

1.2.1 Population and Sample 

1.2.2 Variables 

1.2.3 Sampling 

1.2.4 Degrees of Freedom 

1.2.1 Level of Significance 

1.2.6 Data Collection 

1.2.7 Dispersion 

1.2.8 Sample Variance 

1.2.9 Standard Deviation 

1.2.10 Standard error of mean 

1.2.11 Coefficient of Variance 

1.3 Hypothesis Testing 

1.3.1 Decision Errors 

1.3.2 Decision Errors 

1.3.3 Decision Errors 

1.3.4 Decision Errors 

1.3.1 Minimum Z required rejecting H0 

1.4 Chi – Square Test 

1.4.1 Chi Square Goodness of Fit 

1.4.2 Chi Square Goodness of Fit 

1.4.3Skewness and Kurtosis 

1.5 Poisson Distribution 

1.6 Binomial distribution 

 

Learning Outcome: To understand different Basic Elements and Tools of Statistical Analysis 

 

 

 

 

 



 

Unit – IV: 

Introduction to Environmental System Analysis. 

Approaches to development of models. 

Validationand forecasting. 

Models of population growth and interactions –  

Lotka- Volterra model. 

Leslie’s matrix model,  

Point source stream pollution model,  

Box model,  

Gaussian plume model. 

Summary 

Self assessment question 

Glossary 

 Bibliography 

 

Learning Outcome: To understand different Models of Environmental system analysis 

 

 

 

 

 

 

 

 

 



 

Semester-IV 

Paper-XIX 

Environmental Laws and Policies     

Unit – I  

International Environmental Laws. 

Table of Contents 

Introduction 

Concepts of Law 

International Environmental Laws 

Evolution of International Environmental Laws 

Development of International Environmental Laws 

Stockholm Conference 

Nairobi Declaration 

Rio conference 

Other International Meets/ Summits 

Issues Related to Environmental Laws 

Summary 

Glossary 

Suggested Questions 

Bibliography 

Learning Outcome 

 

After completing this lesson you will be able to 

• Appreciate the need for protection of environment 

• Know the various laws relating to the protection and promotion of environment 

• Identify the factors responsible for environmental pollution 

• Find out the various issues related to environmental laws 

• Evaluate the need for formulation of different environmental laws 

 

 

 

 



 

Unit –II: 

Global Environmental Issues and International laws. 

1. Global warming 

1.1 Global warming 

1.2. Greenhouse gases and global warming 

2. The Ozone Layer 

2.1. Formation of Ozone Layer in Stratosphere 

2.2. Ozone Depletion Mechanisms 

2.3. Conventions for protecting the Ozone Layer 

3. Acid Rain 

4. Hazardous waste 

4.1. Resource Conservation and Recovery Act (RCRA) 

4.2. Comprehensive Environmental Response, Compensation, and Liability Act 

4.3. Household Hazardous Waste 

4.4. Final disposal of hazardous waste 

4.4.1. Role of UN authorities in protection of Global Environment: 

4.1. Women and Environment 

4.1.1. Environmental change and women 

4.1.2. Women environmentalists 

4.1.3. Ecological movements initiated by women 

Objectives: 

After studying this unit you will be able to: 

• Understand the concept of Global Warming 

• Ozone depletion Mechanisms 

• Acid Rain 

• Hazardous wastes and its disposal 

• Role of UN authorities in protection of Global Environment 

• Women and environment 

 



 

Unit – III: 

Environmental laws in India. 

 Table of Contents 

 

1.1 Introduction 

1.1.1 Constitutional Provision for Environmental Protection in India 

1.1.2 Legal Provision for Environmental Protection in India 

1.1.3 Administrative Provision for Environmental Protection in India 

1.1.4 Statutory Protection of the Human Environment 

1.1.1.The Factories Act 

1.1.6. The Motor Vehicle Act 

1.1.7 Anti-pollution Act 

1.1.8. The Water (Prevention and Control of Pollution) Act, 1111 

1.1.9 Air (Prevention and Control of Pollution Act, 1111 

1.1.10 Hazardous Waste Legislation for Pollution Abatement 

1.1.11The Biological Diversity Act, 1001 

1.1.12The Biodiversity Rules, 1001 

1.1.13 The Wildlife Protection Act, 1111 

1.1.14The Environmental (Protection) Act, 1111 

1.1.11 Public Liability Insurance Act, 1111 

1.1.16 Summary 

1.1.17 Glossary 

1.1.18 Suggested Questions 

1.1.19 Bibliography 

 

 

Learning Outcome 

 

After completing the lesson you will be able to 

• Understand the legal, administrative and constitutional provisions of Indian 

Environmental Law 

• Know the statutory provisions for the protection of human environment 

• Appreciate the need for legislative measures against pollution 

• Evaluate the various legal steps taken to control pollution 

 

 

 

 

 

 

 

 

 

 

 



 

 

Unit – IV: 

Sanction and Enforcement Bodies of Environmental Laws in India. 

Table of Contents 

1.1 Introduction 

1.1.1 Role of Supreme Court in Environmental Protection 

1.1.2 Role of Green Bench of High Court in Environmental Protection 

1.1.3 Public Awareness 

1.1.4 Government Measures 

1.1.5 Pressure Groups 

1.1.6.1 Role of Pressure Groups 

1.1.7 Non-governmental Organizations (NGO) 

1.1.7.1 Activities of NGO in Environmental Protection 

1.1.8 Public Interest Litigation (PIL) 

1.1.8.1 Concepts of PIL 

1.1.8.2 Aspects of PIL 

1.1.8.3 Public Interest Litigation in India 

1.2. Summary 

1.3. Glossary 

1.4. Suggested Questions 

1.5. Bibliography 

 

 

 

Learning outcome  

After going through this module the students will be able to 

• Understand the role of Supreme Court for protection of environment 

• Know the activities of Breen Bench 

• Understand the activities of NGO in environmental protection 

• Know the process of public interest litigation 

Evaluate the public awareness on environmental protection 

 

 

 

 

 

 



Unit – V: 

Environmental management of industrial pollution. 

Introduction 

Management of pollution  

Management of Pollution due to chemical, mining and manufacturing industries  

Management of Pollution from Petroleum Industry, 

Management of Pollution from coal Industry, 

Management of Pollution from cement Industry, 

Management of Pollution frompaper industry 

Management of Pollution fromfertilizer industry 

Summary 

Glossary 

Suggested Questions 

Bibliography              

Learning outcome  

After going through this module the students will be able to understand theEnvironmental 

management of industrial pollution 

 

 

 

 

 

 

 



Unit – VI: 

Management of Solid Wastes. 

Introduction 

Different types of solid wastes 

Methods of disposal and management of Municipal  

Methods of disposal and management of Thermal power plant generated solid wastes;  

Methods of disposal and management of Bio-medical wastes  

Methods of disposal and management of Hazardous wastes;  

Recycling of wastes 

Power generation and waste minimization techniques. 

 

Summary 

Glossary 

Suggested Questions 

Bibliography              
 

 

 

Learning outcome  

To understand the Types and management of solid waste 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Paper-XX 

Environmental Impact Assessment (EIA) 

  

Unit – I: 

Basics of EIA 

 

 purpose and aims of EIA 
 

 EIA administration and practice 
 

 concept of associated assessment processes 
 

 key elements of the EIA process 
 

 undertaking an EIA 
 

 role of public participation; 
 

 stages that follow EIA; 
 

 the costs and benefits of undertaking EIA and 
 

 understanding of the strengths and limitations of EIA. 
 
OBJECTIVES 
 

: 
 

 appreciate the purpose and role of EIA in the decision-making process 
 

 understand the strengths of EIA in regard to environmental management; 
 

 understand the technical and social/political limitations of EIA; 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Unit – II:  

Framework of Environmental Assessment. 
 

Table of Contents 

1.0 Introduction 

1.1 Description of environmental setting 

1.2 EIA policy & Legislation 

1.3 EIA requirements 

1.4 Principles for a functional EIA system 

1.1 Purpose of  scoping 

1.6 Approaches to scoping 

1.7 Scoping methods 

1.8 EIA terms of reference (TOR) 

1.10 Impact identification 

1.11 What is public involvement 

1.12 Stakeholder involved 

1.13Priciples of public involvement 

1.14 Scope of involvement 

1.15 Planning a public involvement programme 

1.16 Public involvement techniques 

1.17 Arguments for and against public involvement 

1.18 Procedure for conducting public hearing in India 

1.19 Environmental auditing 

1.20 Summary  

1.21 Glossary 

1.22Self assessment question 

1.22 Bibliography 

 
 

LearningOutcomesofthisUnit 
 

On successful completion of this Section, you will be able to: 
 

 Understand the purpose, scope and content of EIA policy and legislation 
 

 Understand the EIA requirements of International Organizationsand relevant 

International Environmental Agreements 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Unit – III: 

Impact Assessment Methodologies. 
 
Table of Contents: 

 

1.0 Introduction 

1.1 Screening procedure 

1.2 Project lists for screening 

1.3 Characteristics of environmental impacts 

1.4 Evaluation of impact significance 

1.1 Link between EIA process & mitigation 

1.6 Main elements of mitigation 

1.7Approcahes to mitigation 

1.8 Risk assessment 

1.9 Disaster management plan 

1.10 Environmental management plan & mitigation measures 

1.12 What is a EIA report? 

1.13 Typical elements of an EIA report 

1.14 Shortcomings encountered in preparing  EIA reports 

1.15 Guidelines for effective EIA report preparation and production 

1.16 Role & purpose of the EIA review process 

1.17 Key objectives of EIA implementation and follow up 

1.18 Tools for environmental management and performance review 

1.19 Monitoring (Post Project) 

1.20 Compensatory actions in EMP: Green belt development 

1.21 Summary 

1.22Self assessment question 

1.23 Glossary 

1.24 Bibliography 

 

Learningoutcomesofthisunit 

Onsuccessfulcompletionofthisunit,youwillbeableto: 

 Understand and explain why screening is necessary in EIA, 

 Know how to undertake screening, including knowledge of procedures, 

 

 



Unit –IV: 

Socioeconomic Impact Analysis (SIA): 

Table of Contents: 

1.0 Introduction 

1.1 Description of the socio-economic cultural and institutional profile 

1.2 Conceptual approach for addressing socioeconomic impacts 

1.3 Legislative and regulatory consideration 

1.4 Key social issues 

1.5 Data collection and methodology 

1.6 Strategy to achieve social development outcomes 

1.7 Implications for analysis of alternatives 

1.8 Recommendation for project design and implementation arrangements 

1.9 Developing a monitoring plan 

1.10 Social impact assessment 

1.11 Health impacts 

1.12 Summary 

1.13Self assessment question 

1.14 Glossary 

1.11 Bibliography 

 

Learning outcome 
 

Governmental or private programs policies and projects can cause potentially significant 

changes in many features of socioeconomic environment. In some cases the changes may be 

beneficial or detrimental otherwise. According EIA must systematically identify the impact 

insocial sector and plan for proper impact mitigation. 

 

 

 

 

 

 

 

 



Paper-XXI 

Environmental Planning, Auditing and Environmental Management 

Unit – I:  

Environmental Planning and Management 

Table to Content 

 

1.0 Introduction 

1.1 Biomonitoring 

1.2 Eco-restoration 

1.3 Eco-rehabilitation 

1.3.1 Relationship of Restoration to other activities 

1.4 Eco-remediation 

1.5Bioremedration 

1.6 Phytoremediation 

1.7 Summary 

1.8 Glossary 

1.9Self assessment question 

1.10 Bibliography 

 

Objective / Learing Outcomes: 

By and large all learners will be able to define and explain the process and concept of 

Ecological monitoring viz Biomonitoring, Bioremediation, Phytoremediation, Ecorestoration, 

Ecoremediation, Ecorehabilitation of various environmental components (should waste 

sewage water, industrial effluents oil spillage, heavy metals and radioactive substance) with 

proper examples. 

 

 

 

 

 

 

 

 

 

 

 



Unit-II: 

Coastal Zone Management 

TABLE OF CONTENTS 

2.0 Environmental Problems Related To Coastal Zone 

2.1 Habitat Modification 

2.2  Hydrologic And Hydrodynamic Disruption 

2.3 Major Coastal Environmental Issues 

 2.3.1  Shoreline Erosion And Hazardous Storms 

 2.3.2  The  Ecosystem  Perspective 

2.4. Methods And Techniques Adopted For Coastal Zone Management 

2.5 The Coast 

 1.5.1 Definitions of The Coastal Zone 

2.6 Coastal Habitats 

2.7 Challenges to Sustainable Development In The Coastal Zone 

2.8 Salient Features of Coastal Regulatory Zone Notification In Indi 

2.9. Considerations for Integrated Coastal Zones Management 

2.10  Capacity Requirements For ICZM 

2.11  Information Gathering Tools 

2.12 Coastal Management Techniques 

2.13 Summary 

2.14 Glossary 

2.15Self assessment Question 

2.16 Bibliography 

 

LEARNING OUTCOME 

This paper will help the students to learn specifically the aspects of Coastal Zone 

Management. Coastal issues are nowadays an important topic to focus. This topic will help 

you to learn Salient features of coastal management.  Today coastal zone is the area of most 

important geographical habitats for the floral and faunal communities. These habitats are now 

getting rapidly degraded due to natural factors and human factors. The techniques of  ICZM 

for sustainability of coastal resource management and coastal ecosystem  management are 

important lessons for the students . 

 



Unit- III: 

Environmental Audit 

3.1 Concept 

3.2 Setting up an Audit 

3.3 Audit Process 

3.4 Benefits of Environmental Audit 

3.5 Summary 

3.6 Glossary 

3.7 Self assessment Question 

3.8 Bibliography 

 

 

Objective : To learn about the concept of EA 

 

 

 

 

 

 

 

 

 

 



Unit-IV: 

Environmental Management System-ISO, OSHA 

4.1 Introduction 

4.2 Environmental Protection Standards in India 

4.3 ISO- Concept 

4.4 ISO-11000 Series 

4.5 OHSA 11000, 11000 

4.6 Summary 

4.7 Glossary 

4.8 Self assessment Question 

4.9  Bibliography 

 

Objective: To learn about the Environmental Management System-ISO, OSHA 

 

 

 

 

 

 

 

 

 

 

 

 



Unit-V: 

 Sustainable Development 

Content : 

5.1 Introduction 

5.2 Concept of sustainable development 

5.3 Underlying principle, types and growth of the Idea 

5.4 Indicators of sustainability 

5.5 Models of sustainable development 

5.6 Sustainable development scenario - global and national 

5.7 Summary 

Objectives : 

 In this unit the following aspect will be discussed at length – What is to be sustained? 

For how long ? And what is to developed 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Paper-XXII 

Biomonitoring, Industrial Ecology and Disaster Management 

Unit-I: 

Bio-monitoring of Environmental Quality of Air and Soil 

1.1 Introduction 

1.2 Soil biota & its utility in soil quality monitoring 

1.3 Plant responses to air pollutants and its application in biomonitoring of air quality 

1.4 Vegetation as sink of air pollutants 

1.5 Biomonitoring off air pollution 

1.6 Summary 

1.7 Glossary 

1.8 Self assessment Question 

1.9 Bibliography 

 

 

 

Objective : The study objective of biomonitoring issues are unique for environmental quality 

assessment and considered as new field of research. 

 

 

 

 

 

 

 

 

 



Unit-II: 

Bio-monitoring of Environmental Quality of Water 

Table to content 

2.1 Introduction 

2.2 Aquatic biota and their utility in water quality monitoring 

2.3 Water pollution & Resources on plants. 

2.4 Effect of water pollutants on Plants  

2.5 Summary 

2.6 Glossary 

2.7 Self assessment Question 

2.8 Bibliography 

 

 

Objective : The study objective of biomonitoring issues are unique for environmental quality 

assessment and considered as new field of research. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Unit-III: 

Industrial Ecology 

3.1 Introduction 

3.2 About Industrial Ecology 

3.3 Concept of Industrial Ecology 

3.4 Principles of Industrial Ecology 

3.5 Summary 

3.6 Glossary 

3.7 Self assessment Question 

3.8 Bibliography 

 

ObjectiveTo study the concept of industrial ecology 

 

 

 

 

 

 

 

 

 

 

 

 

 



Unit-IV: 

Fundamentals of Disaster Management and Industrial accidents 

4.1 Disaster management concept 

4.2 Types of disasters 

4.3 NDMA 

4.4 Industrial accidents: Types 

4.5 Industrial accidents: Causes 

4.6 Occupational health and safety 

4.7 Summary 

4.8 Glossary 

4.9 Self assessment Question 

4.10 Bibliography 

 

Learning Objectives 

 At the end of this unit, you will be able to: 

Understand the concept of disaster Management  

Learn about the types of disaster 

Industrial accidents and Occupational health and safety 

 

 

 

 

 

 

 

 

 



Unit V: 

Disaster Management for Earth quake, Flood and Cyclone. 

5.1 Disaster management and mitigation for earthquake 

5.2 Disaster management and mitigation for flood 

5.3 Disaster management and mitigation for cyclone 

5.4 Summary 

5.5 Glossary 

5.6 Self assessment Question 

5.7 Bibliography 

Learning Objectives 

 At the end of this unit, you will be able to: 

• Understand the Concept and Management of Disaster 

• Mitigation of earthquake 

• Mitigation of Flood 

• Mitigation of Cyclone 

 



SEMESTER WISE GEOGRAPHY SLM CONTENT 

SEMESTER-I 

 

Paper/Course101:Earth’s Surface Process 

                  

Unit   GEO101.1 GEOTECTONICS 

GEO101.1 GEOTECTONICS: Origin & Evolution of  Solar System 

                                                SLM -1a. 
 

                                  

Relevance 

Objective 

1.1Introduction 

1.1.1  Origin and evolution of Universe with special reference    

         to Stellar evolution  

1.1.2 Dynamic Constraints 

1 .1.3 Compositional Constraints 

1.1.4 Age Constraints 

1.1.5The Solar Nebula Hypothesis 

1.1.6 Cold Accretion model 

1.1.7 Hot Accretion Model 

1.1.8Black Hole Theory 

Summary 

Glossary 

Self Assessment Questions 

References 

 

101.1 GEOTECTONICS: Relative & Absolute Dating & Origin of  magmatic field 

SLM-1b.                              
Relevance  

Objective 

 1.2Introduction 

1.2.1  Relative and Absolute Dating 

 What is Relative Dating? 

 What is Absolute Dating? 

 Principles of Relative and Absolute Dating 

 Relative Dating vs. Absolute Dating 

1.3  Origin of Earth’s Magnetic Field  

Generation of the Earth's magnetic field 

Summary 

Glossary 

Self Assessment Questions 

References 

 



 

101.1 GEOTECTONIS: MECHANISM OF PLATE DYNAMICS AND NEO TECTONICS  

                                                            SLM-1c      

                                    

Relevance  

Objective 

1.4.Introduction 

 1.4.1 Plate Tectonics and Neo-Tectonics 

1.4.1.1 Indicators of Neo-tectonic Movements 

1.4.1.2 Historical Instances 

1.4.1.3 Rising and Subsiding Grounds 

1.4.1.4 Movements along the Faults 

1.4.1.5 Movements along Thrust Planes 

1.4.1.6 Recurrent Seismicity 

1.4.2 Plate Tectonics and Earthquakes: 

1.4.2.1Collision Sites: 

1.4.2.2 Continental-Ocean Collision with Subduction 

1.4.2.3 Simple Subduction (Andes type) 

1.4.2.4 Island-arc Subduction 

1.4.2.5 Continent-Ocean Collision with Obduction 

1.4.2.6 Continent-Continent Collisions (Himalayan types 

1.4.2.7 Ocean-Ocean Collision 

1.4.2.8 Arc-Arc Collision 

1.5. Plate Tectonics and Volcanisms 

1.5.1 Volcanoes and Magma 

1.5.2 Plate Tectonics and Orogeny 

Summary 

Glossary 

Self Assessment Questions 

Reference 

 

Unit GEO101.2 Geomorphology 

 

101.2 GEOMORPHIC CONCEPTS, WEATHERING AND MASS WASTING  

SLM-2a. 
  

Relevance 

Objective 

2.1Introduction 

2.1.1   KEY CONCEPTS IN GEOMORPHOLOGY: 

 Principles after Schumm  (1977) 

 Principles after Anderson and Anderson (2010) 

 Principles after Bierman and Montgomery (2014) 

2.1.2 HISTORICAL AND FUNCTIONAL APPROACHES 

2.1.3 SYSTEM CONCEPT                  



 Types of System Applied to Fluvial Environment 

 Morphological System  

 Cascading System 

 Stochastic approach 

2.1.4 UNFORMITARIANISM AND CATASTROPHISM 

2.1.5 BASE LEVEL 

2.1.6 GRADE 

2.1.7 CONCEPT OF EQUILIBRIUM             

2.2 WEATHERING 

 Definition 

 Factors of Weathering 

 Climate:  

 Topography:  

  Parent Materials:  

  Biotic Factor:  

 Factors of chemical weathering:  

  Landforms Developed by Weathering:  

Landform by Constant volume weathering 

 Landform  developed by weathering with expansion  

 Landforms due to differential weathering  

2.2.1  MASS WASTING 

 Definition: 

 Processes:   

  Factors responsible for decrease in Shear Strength  

 Weathering:  

 Seepage Erosion:  

 Liquefaction 

 Remoulding 

 Fluidization 

 Factors responsible for increase in Shear Stress  

 Increase in the gradient and height 

 Unloading 

 Loading 

 Shocks and vibration 

 Removal of underlying support 

 Landforms Developed by Mass Wasting: 

Dislodgement of debris: 

Transportation of dislodged materials on slope: 

Deposition of transported materials at foothill: 

Summary 

Glossary 

Self Assessment Question 

Reference 

 



 

                        GEO101.2 SLOPE EVOLUTION PROCESS  

                                                SLM-2b 

 

Relevance 

Objective 

2.3Introduction 

2.3.1  Nomenclature of Slopes  

2.3.2  Processes of Slope Development 

2.3.3 Theories of Slope Evolution  

 Slope decline theory of W.M. Davis 

 Slope decline theory of W. Penck 

 Parallel retreat theory of L.C. King 

 Theory of A. Wood 

 Theory of A.N. Strahler 

 Theory of R.A. Savigear 

2.3.3 Dynamic Metastability in Slope Evolution 

 Standpoint of the rise of the Non-cyclic concept 

 The rise of Non-cyclic concept 

 The concept of dynamic equilibrium  

 Illustrations of the Dynamic Equilibrium Theory 

 Major points of observation on the concept of dynamic equilibrium 

Summary 

Glossary 

Self assessment questions 

References 

 

                    GEO 101.2 FLUVIAL FORMS AND PROCESSES-  

                                                 SLM-2c 

Relevance  

Objective 

2.4Introduction 

2.4.1  Entrainment 

 Critical Shear Stress 

2.4.2 Channel Forms 

 Channel Forms 

 Pools And Riffles 

2.4.3 Channel Patterns 

 Straight Channel 

 Braided Channel 

 Anabranching Channel 

 Meandering Channel 

2.4.4 Flood Plain 

 Flood Plain Formation 



2.4.5 Alluvial Fan 

 Location Of Fans 

 Fan Development 

 Fan Morphology 

2.4.6 River Terraces 

 Development Of A Terrace 

 Types Of  Terraces 

Leopold, Wolman And Miller (1964) 

 Geomorphic Importance Of A River Terrace 

2.4.7 Delta 

 Conditions Of Growth 

 Classification Of Delta 

 Mechanism  Of  Delta Formation 

 Morphology Of Delta 

Summary 

Glossary 

Self assessment questions 

References 

 

GEO101.2 APPLIED GEOMORPHOLOGY 

SLM 2d 
 

Relevance 

Objective 

2.5Introduction 

2.5.1Application to Hydrology 

 Hydrological Problems In Karst Region  

 Ground Water Potential Zone 

 Regional Hydrology 

 2.5.2Regional Development and Spatial Planning   

2.5.3 Application to Economic Geology  

 Surface Expression of Ore Bodies  

 Weathering Residues  

 Study of Unconformity  

 Placer Deposits  

2.5.4 Application To Engineering 

 Construction of Roads 

 Sand And Gravel Quarry 

 Constructions of Dam 

2.5.5 Contribution To Environmental Issues   

2.5.6 Application For The Mitigation of Environmental Hazard 

 Approaches    

 Techniques And Roles of Geomorhologists 

2.5.7Geomorphology In Flood And Flood-Plain Management 



 Flood Through System Approach                              

 Impact of Flood Floodplains                          

 Factors Guiding the Intensity of Impacts                                  

 Contribution of Geomorphologists in Flood Management 

2.5.8Geomorphology In Landslide Management 

 Technique 

 Management Processes 

2.5.9Geomorphology In Landscape Ecology 

 Techniques Followed 

 Role of Geomorphology   

2.5.10Geomorphology in EIA 

 Procedure of EIA: 

 Scope of Geomorphology in EIA: 

Summary 

Glossary 

Self Assessment Questions 

Reference 

 

Course/PaperGEO102: Hydrospheric science 

                        Unit  GEO102.1 OCEANOGRAPHY 

 

                           102.1 MARINE ENVIRONMENT AND PROCESSES  

                                              SLM 3a. 
                      

 Relevance  

Objectives 

3.1Introduction 

3.1.1 Marine Environment and Processes 

  3.1.1.1. Components of Marine Environment 

3.1.1.1.1. Physical Components 

3.1.1.1.2. Biological Components 

3.1.1.1.3. Anthropogenic Components 

  

  

  

  3.1.1.1.4 Subdivisions of Marine Environment 

3.1.1.2.5. Coastal Environments 

3.1.1.2.6. Open Oceans 

3.1.1.2.7. Sea Floor 

  

  

  

  3.1.1.3.8 Wind and Ocean Circulations 

  3.1.1.3.9 Atmosphere-Sea Interactions 

   3.1.1.3.10. Ocean Circulations 

    3.1.1.3.11. Surface Water Currents 

3.1.1.3.12 Deep Water Currents     

  3.1.1.4. Waves in the Ocean 

   2.  3.1.1.4.1. Wave Generation 

3.1.1.4.2. Types of Waves  

3.1.1.4.3. Wind Waves Approaching Shore 

   

       3.1.1. 



 

  3.1.1.5. Tides 

   3.1.1.5.1. Types of Tides 

3.1.1.5.2. Origin of Tides  

3.1.1.5.3. Tidal Bores 

 

   

 
  

     3.2.2. Physical and Chemical Structure of Oceans 

  3.2.2.1. Physical Properties of Ocean Water 

  3.2.2.2. Chemical Properties of Ocean Water 

  3.2.2.3. Water Masses  

   3.2.2.3.1. T-S Diagram 

   3.2.2.3.2. Sources and Properties of Water  

   3.2.2.3.3. Types of Water Masses 

  3.2.2.4. Sediments in the Sea 

   2.2.2.4.1. Origin 

   3.2.2.4.2. Classification and Distribution  

  Summery 

  Glossary 

  Self Assessment Questions 

  References  

 

 

GEO 102.1COASTAL HABITATS 

SLM-3b. 
  Relevance  

Objectives 

3.3Introduction 

3.3.1.Coastal Habitats 

 3.3.1.1 Estuaries 

 3 2.3.1.2. Origin 

 3. 2.3.1.3. Circulation, Sedimentation & Classification 

 3. 3.1.4. Estuarine Biology 

 3.3.1.5. Lagoons 

 3.3.1.6 Salt Marshes 

  3.3.1.5. Ecological Zones and Biology 

  2.3.3.1.6 Evolution, Ecological Succession and Sediment Trapping 

 3.3.1. 7Mangrove Swamps 

 3.3.1. 8Coral Reefs  

 3 2.3.1.9. Conditions for growth 

 3 2.3.1.10. Origin 

 3.3.1.11. Ecology 

Summery 

Glossary 

Self Assessment Questions 

References 



  

 

 

 

 

 

 

 

 

 

 

GEO102.1THE DYNAMIC SHORELINE & OCEAN RESOURCES SLM-10 

                                                              SLM-3c. 
 

Relevance  

Objectives 

3.4Introduction 

3.4.1 The Dynamic Shoreline – An introduction 

3.4.2. The Coastal Water Movement 

3.4.3 Circulations in the Surf Zone 

3.4.4. Beaches – Nomenclatures and Types  

3.4.5. Beach Profile 

3.4.6. Sand Budget 

3.4.7. Coastal Dunes 

3.4.8. Barrier Islands 

3.4.9. Tidal Inlets 

3.4.10. Cliffed Coasts 

3.4.11. Deltas 

3.4.12. Storm Effects 

3.4.13. Human Impact on the Coastline 

3.5. 1Ocean Resources  

3.5.2Law of the Sea 

3.5.3. Law of the Sea Treaty 

3.5.4. Exclusive Economic Zones 

3.5.5. Mineral Resources from Ocean 

3.5.5.1. Oil and Natural Gas 

3.5.5.2. Gas Hydrates 

3.5.5.3. Sand and Gravel 

3.5.5.4. Manganese Nodules 

3.5.5.5. Cobalt Rich Oceanic Crusts 

3.5.5.6 Living Resources 

Summery 

Glossary 

Self Assessment Questions 

References 



Unit GEO102.2HYDROLOGY 

                         GEO 102.2 Hydrological System & Precipitation Estimate 

     SLM-4a 

Relevance 

Objectives 

4.1Introduction 

4.1.1Hydrological Cycle 

4.1.2 Hydrological System 

4.1.3 Estimating water potential 

4.1.4 water budgeting at watershed level 

4.1.5 Hydrologic frequency analysis 

4.2 Precipitation Estimates 

 Summary 

Glossary 

Self Assessment Questions 

Reference 

 

                             102.2 HYDROLOGY :Infiltration and evapotranspiration 

                                                              SLM-4b. 
 

Relevance 

Objectives 

4.3Introduction 

4.3.1 Infiltration & Evapotranspiration a part of hydrological cycle 

4.3.2 Infiltration and 

4.3.3  Evapo transpiration 

          Soil- Vegetation Complex & Infiltration Method 

          Methods of estimating evapo transpiration 

4.4.     Runoff 

4.4.1   Run off estimate using curve number 

4.4.2   Stream discharge estimate by area velocity method 

4.4.3   Ground water 

4.4.3.1 Storage Structure 

4.4.3.2 Ground water flow ,recharge and discharg 

Summary 

Glossary 

Self Assessment Questions 

Reference 

 

 

 

 

 

 

 



 

 

                                GEO102.2 HYDROLOGY – Hydrograph rating curve  

                                                                SLM-4c 

Relevance  

Objectives 

4.5Introduction    

4.5.1    Hydrograph and rating curve 

4.5.2 Time dimension of hydrographs   

4.5.3 Concept of Unit hydrograph          

4.5.4 Rating Curve and their significance 

Summary 

Glossary 

Self Assessment Questions 

Reference 

 

 

Course/Paper GEO103: CLIMATE, SOIL & AGRICULTURE 

 

Unit GEO103.1 CLIMATOLOGY 

                                                  

GEO 103.1Nature and scope of climatology and General Circulation  

                                          SLM-5a. 
Relevance  

Objective 

5.1Introduction 

5.1.1Nature and scope of climatology 

And its relationship with meteorology 

Climatological system operating in different 

Space and timescale.                           

 5.1.2Thunder storms 

5.1.3 Tropical cyclone 

5.1.4 Jet stream 

5.1.5 Planetary wind 

5.2General circulation 

5.2.1GCM  

5.2.2Tropical circulation 

5.2.2.1Mechanism of Indian Monsoon 

5.2.2.2Walker Circulation & Enso phenomena 

5.2.2.3 Temperate Circulation 

Summary 

Glossary 

Self Assessment Questions 

References 

 



 

 

 

             GEO103.1 CLIMATOLOGY:Climatic zones and Maritime Influence  

                                                     SLM-5b. 
Relevance  

Objectives 

5.3Introduction 

5.3 .1Climatic zone of the world with reference to the tropical climate       

5.3.2Tropical humid climate 

5.3.3 Dry climate 

5.3.4 Savanna climate 

5.3.5High land climate 

5.4 Coastal Climatic Influence   

5.4.1 Sea Surface and its climatic significance 

5.4.2 Maritime influence on coastal weather 

5.4.2.1 Seasonal changes 

5.4.2.2 Storm events 

Summary 

Glossary 

Self Assessment Questions 

Reference 

 

 

 



 

GEO103.1 CLIMATOLOGY:Climatic Changes  

                                        SLM-5c.           
Relevance 

Objectives 

5.5Introduction 

5.5.1 Climate change through geological periods 

 Tertiary period 

 Pleistocene period 

 Holocene period 

5.5.2  Evidences of climate change 

5.5.3 Possible causes 

 Solar variability 

 Orbital changes 

 Plate tectonics 

 Volcanic eruptions 

 Atmospheric composition 

 Aerosols 

 Runoff of fresh water 

 Surface land cover 

5.5.4 Global warming 

5.5.4.1 Causes of global warming 

 Natural causes 

 Anthropogenic causes 

 Consequences of global warming 

Summary 

Questions 

Glossary 

Reference 

 

 

 

 

 

 

 

 

 

 

 



UNIT  GEO103.2 SOIL AND AGRICULTURE 

 

                         GEO103.2 Variation in physical chemical properties of soil 

                                            SLM-6a. 
Relevance 

Objectives 

6.1Introduction 

6.1.1 Soil forming factors and variation in physic-chemical properties of soil. 

6.1.2 Soil properties and  Parent Material 

6.1.3 Relief or Topography and soil properties 

6.1.4 Time and Soil Properties 

6.1.5 Climatic Factors 

6.1.6 Specific Paedogenesis processes and Development of soil profile in different climatic 

Regions 

Summary 

Glossary 

Self Assessment Questions 

Reference  

 

                                              103.2 Soil Geomorphology 

           SLM-6b. 
 Relevance 

Objectives 

 6.2Introduction  

6.2.1  Soil Geomorphology 

6.2.2  Geomorphic Surface and Surface morphometry                                                                       

6.2.3 Soil Catena and Hydrolog 

6.2.4  Soil catena and Slope 

6.2.5  Soil morphology and Soil Chrono sequence 

Summary 

Glossary 

Self Assessment Questions 

Reference 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

GEO103.2 AGRICULTURAL GEOGRAPHY 

                                  GEO 103. 2Approaches in Agricultural Geography 

                                          SLM-6c. 
Relevance  

Objective 

6.6Introduction 

6.6.1 Agricultural Geography 

6.6.2 Nature and Scope of Agricultural Geography 

6.6.3 Approaches to Agricultural Geography 

6.6.4 Agricultural Systems 

6.6.5 Ecological System 

6.6.6Non-ecological System 

6.6.7 Jonnasons’s theory on Agricultural Land Use 

Summary 

Glossary 

Self Assessment Questions 

References 

                 GEO103.2  Determinants of agricultural pattern and Issues and Policies 

                                                       SLM-6d. 
 

                                      

Relevance  

Objective 

6.4Introduction 

6.4.1 Determinants of Agricultural Patterns 

6.4.2 Physical Determinants 

6.4.3Institutional Determinants 

6.4.4 Methods of Agriculture 

6.4.5 Intensive Method 

6.4.6 Extensive Method 

6.4.7Commercial Method 

6.4.8 Crop Combination 

6.4.9 Rice-Jute-Potato 

6.4.9 Techniques in Agriculture 

6.4.10 Diversification 

6.4.11 Diffusion 

6.4. 12Measurement Techniques 

6.4.1 3Agricultural Productivity 

6.4.14 Efficiency 

6.4.15 Intensity 

6.4.16Precision 

6.5 .Modern Technology in Agriculture 

6.5.1 Issues in Modern Agriculture 



6.5.2 Policies in Modern Agriculture 

6.5.3 Implication of Agricultural Policies 

6.5.4 Green Revolution 

6.5.5Impact of Green Revolution 

6.5.6 Genetically Modified Crops 

6.5.7 Food Security 

6.5.8 Agricultural Policies and Their Implication 

Summary 

Glossary 

Self Assessment Questions 

Reference 

 

 

Course/Paper GEO104: ENVIRONMENTAL GEOGRAPHY 

104.1BASICS OF ENVIRONMENT AND ECOLOGY 

104.1 ENVIRONMENTAL BASICS, SLM-22 

                                       SLM-7a. 
 Relevance 

Objectives 

7.1 Introduction 

7.1.1 Environment 

7.1.2  Meaning and Definition 

 7.1.3 Classification of Environment 

7.1.4  Major Elements of Environment 

7.1.5  Functioning of Environmental System 

7.1.6 Role of Abiotic and Biotic Elements 

 
7.2.  Ecosystem: Structure, Function and Processes 

7.2.1 Concept of Ecosystem 

7.2.2  Meaning and Definition 

7.2.3  Structure of Ecosystem 

7.2.4  Types of Ecosystem 

7.2.5  Function of Ecosystem 

7.2.6  Energy Flow in Ecosystem 

 

 Summery 

Glossary 

Self Assessment Questions 

References 

 

 

 

 

 

 

 



 

 

 

104.2 BIOGEOCHEMICAL CYCLES AND TERRESTRIAL ECOSYSTEMS 

                                                              SLM-7b. 
    

Relevance 

 Objectives 

 7.3Introduction 

    7.3.1Carbon Cycle 

    7.3.2Nitrogen Cycle 

    7.3.3Phosphorus Cycle 

    7.3.4Sulphur Cycle 

    7.3.5Terrestrial Ecosystem 

Summery 

Glossary 

Self Assessment Questions 

References 

 

                             104.2 Terrestrial Ecosystem & Biodiversity 

 SLM-7c. 
  

 

 Relevance 

Objectives 

7.4Introduction 

7.4.1.Terrestrial eco system 

7.5Biodiversity 

7.5.1Levels of biodiversity 

7.5.2Measurement of biodiversity 

7.5.3Threats to biodiversity 

7.5.4Mega biodiversity 

7.5.5Biodiversity hotspot zone 

7.5.6Conservation of biodiversity 

Summary 

Glossary 

Self testing questions 

References 

 

 

 

 

 

 

 



 

Unit 104.2  LANDSCAPE ECOLOGY AND PLANNING 

 

104.2 LANDSCAPE ECOLOGY  

                                               SLM-8a. 
 

Relevance 

Objectives  

  8.1Introduction 

8.1. Landscape 

8.1.2Definition, concept, nature and role, 

8.1.3Ecological description of landscape. 

8.2.4 Structure of Landscape 

8.2.5 Patches (shape, size, nature and boundary), 

8.2.6 Corridors (type, network, matrix) and 

8.2.7 Mosaics, Habi tat arrangement measuring metrices 

(Shanon Diversity Index and Simpson Diversity Index). 

Summary 

Glossary 

Self testing questions 

                               References 

 

104.2  LANDSCAPE ECOLOGY  

                                                            SLM-8b 

                                        

Relevance 

Objectives 

8.3Introduction 

8.3. 1Landscape Dynamics 

8.3.2Energy flow, 

8.3.3Species movement, 

8.3.4Nutrient movement. 

8.4. 5Anthropogenic Modification: 

8.4.6Agricultural intensification, 

8.4.7Deforestation and development. 

Summary  

Glossary 

Self testing questions 

References 

 

 

 

 

 

 



104.2 LANDSCAPE MANAGEMENT & PLANNING  

                                                               SLM-8c 

 

   Relevance 

  Objectives 

  8.5Introduction 

8.5.1 Landscape management and planning 

8.5.2 Role of keystone species, conservation of fragmented habitats,   

8.5.3 Sustainable  landscape,  and  

8.5.4 Role  of  Traditional  Ecological Knowledge  (TEK)  in conserving landscape. 

  8.5.5 Role of GIS in landscape planning. 

  Summary  

  Glossary 

  Self testing questions 

  References 

           

Course/Paper  GEO195: HYDROLOGICAL TECHNIQUES 

AND  SEDIMENTOLOGICAL ANALYSIS 

 

                                   Unit GEO195.1 HYDROLOGICAL TECHNIQUES-  

 

GEO 195.1 HYDROLOGICALTECNIQUES:Point rainfall Analysis 

SLM-9a 

Relevance  

Objective 

9.1Introduction 

9.1.1  Point Rainfall Analysis 

9.1.2 Depth Area Duration (DAD) Curve  

9.1.3 Mean Areal Depth of Precipitation 

Self Assessment Questions 

References 

GEO195.1HYDROLOGICAL TECHNIQUES: Infiltration & Evaporation Estimation 

SLM-9b 

Relevance 

Objective 

9.2Introduction 

9.2.1 Concept and Components of Infiltration 

9.2.2 Types of Infiltrometer  

9.2.3 Horton’s Infiltration Model 

9.2.4 Infiltration curve 

9.3.1 Concept and factors 

9.3.2 Description of Evaporation Pan 

9.3.3 Empirical Methods 

Self Assessment Questions 

References 



                         

GEO195.1 HYDROLOGICAL TECHNIQUES: Runoff and Hydrograph  

                                                 SLM-9c 

Relevance  

Objective 

9.4Introduction 

9.4.1 Runoff Analysis 

9.4.2 Runoff Coefficient Based on Annual or Seasonal Rainfall 

9.4.3 Techniques for Channel Flow Measurement 

9.5.1 Unit Hydrograph 

9.5.2 Rating Curve 

9.5.3 Uncertainty of stage-discharge relationships 

Self Assessment Questions 

References 

 

                        UNIT  GEO195.2SEDIMENTOLOGICAL ANALYSIS  

    GEO195.2SEDIMENTOLOGICAL ANALYSIS:Phi Scale,Form and Shape analysis 

                                  Megascopic examination of sediment 

                                                  SLM-10a                                                          

 Relevance 

Objective 

 10.1Introduction 

10.1.1 Phi scale of grain size distribution, texture analysis of sediment samples using   

           standard techniques, statistical representation: 

10.1.2. Grain Size Classification 

10.1.2.1 Size grades 

10.1.2.2. Phi (ɸ)-scale notion 

10.1.2.3. Grain-Size (Texture) analysis and Techniques 

10.1.3.1. Sand 

10.1.3.2. Silt plus Clay 

10.1.3.3. Gravel 

10.1.3.4. Statistical Representation 

10.1.3.5. Size Distributions 

10.2. Form and shape analysis of pebble grade sediments. 

10.2.1. Grain Morphology 

10.2.1.1. Form and Shape 

10.3. Megascopic and Microscopic Examinations of Sediment: 

10.3.1 Megascopic Examinations 

10.3.2. Microscopic Examinations 

Self Assessment Questions 

References 

 

 

 

 



 

GEO195.2 SEDIMENTOLOGICAL ANALYSIS: 

Identification of Sedimentary and Bioturbation structure 

SLM-10b                                                          

 

Relevance  

Objective 

Introduction 

10.4. Identification of Sedimentary and Bioturbation structures: 

10.4.1. Structures: 

10.4.1.1. Depositional Structures: 

10.4.1.2. Internal Structures: 

10.4.2. Bioturbation and Ichno fabric: 

10.4.2.1. Trace fossils 

10.4.2.2. Rootlet beds: 

10.5. Sedimentary environmental facies analysis: 

10.5.1 Facies: 

10.5.2. Graphic Log: 

10.5.3. Paleocurrents and dip:  

10.5.4. The Compass Clinometer: 

10.5.5. Field Equipment: 

10.5.6. What to do in the Field? 

Self Assessment Questions 

References 

 

Course/Paper GEO196: THEMATIC MAPPING 

         GEO 196.1: ENVIRONMENTAL MAPPING: Estimation of Soil & Water properties 

                                                SLM-11a                                                          

    Relevance  

   Objective 

   Introduction 

11.1.Estimation and mapping of soil properties: texture, structure, moisture, colour, pH, organic   

        matter, NPK, soil profile mapping. 

11.2.Estimation of Water Properties: BOD, COD, Dissolved Oxygen, pH, suspended solid,  

        turbidity and electric conductivity. 

  Self Assessment Questions 

  References 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

          GEO 196.1: ENVIRONMENTAL MAPPING: Micro Zonation & Vegetation 

                                                     SLM-11b                                                          

      

 

        Relevance  

       Objective 

   Introduction 

11.3.Ecological Micro- zonation Mapping. 

11.4.Vegetation density mapping 
11.5.Association between soil parameters, vegetation types and density. 

 

      Self Assessment Questions 

     References 

 

 

UNIT GEO196.1PHYSICAL THEMATIC MAPPING & SOCIAL THEMATIC MAPPING 

                          GEO196.1PHYSICAL THEMATIC MAPPING 

                                                        SLM-12a                                                                                                           

 Relevance  

 Objective 

12.1Introduction 

12.1.1 Procedure 

 ●         Linear Parameters 

            Stream Order (U) 

 Stream Length (Lu) 

 Bifurcation Ratio (Rb) 

 Mean Stream Length (Lsm) 

 Stream Length Ratio (RI) 

 Relief Parameters 

 Basin Relief (Bh) 

 Relief Ratio (Rh) 

 Ruggedness Number (Rn): 

 Areal Parameters 

 Stream Frequency (Fs) 

 Drainage Density 

 Texture Ratio (Rt) 

 Form factor (Ff) 

 Circulatory Ratio (Rc) 

 Elongation Ratio (Re) 

 Length of overland Flow (Lof) 

 Sinuosity Index 

12.1.2 Hypsometric Curve 

Self Assessment Questions 

References 



                                   

 

GEO196.1 SOCIAL THEMATIC MAPPING 

GEO196.1MAPPING OF FARMING PRACTICES:CROP-COMBINATION, 

DIVERSIFICATION AND CROPPING INTENSITY 

SLM-12b 

Relevance 

Objectives 

Introduction 

12.2.1 Crop-combination 

12.2.1.1 Weaver;s Method 

12.7.2.1.2  Rafiullah’s method 

12.7.2.1.3 Crop Diversification 

12.7.2.1.4 Cropping intensity 

Self Assessment Questions 

References 

 

GEO196.THEMATIC MAPPIN ON  SOCIAL INDEX    

SLM-12c                                                          

Relevance  

Objective 

12.3Introduction 

12.3.1 Measuring Social Vulnerability 

12.4.1 Human Development Index 

12.4.2 Gender Development Index 

12.4.3 Gender Empowerment Index 

12.5 Human Poverty Index 

12.5.1 HPI 1 

12.5.2 HPI 2 

Self Assessment Questions 

References 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER-II 

 

Course/Paper GEO 201: Environmental Approaches & Application 

UNIT GEO201.1 ENVIRONMENTAL ETHICS & REGULATION 

GEO201.1 ENVIRONMENTAL ETHICS   

                                            SLM-13a                                                           
                 

Relevance 

Objective 

13.1Introduction 

13.1.2 Environmental ethics and education; Concept, development of environmental 

philosophy, Ecocentrism and Anthropocentrism, the land ethic (Aldo Leopold), Gaia 

concept, Eco- feminism. Formal and non-formal environmental education, Tbilisi 

conference, environmental awareness. 

13.2  Approaches  to  conservation  of  environment:  Landscape  ecology  and  ethno-

ecology, environmental stewardship. 

Summary 

Glossary 

Self Assessment Questions 

              References 

 

GEO201.1 ENVIRONMENTAL REGULATION 

SLM-13b 

   Relevance 

   Objective 

  13.3Introduction 

  13.3.1 Environmental Impact Assessment (EIA), Environmental Management 

Planning (EMP),  Environmental Performance Assessment (EPA). 

  13.4  Global   Environmental   Issues: Stockholm   Conference,   the   Earth   Summits, 

 Inter-Governmental Panel for Climate Change (IPCC). 

  13.5 Environmental Laws in India: Wild life Act, Forest Acts 

 Environmental Protection Act, National Environmental Tribunal Act. 

Summary 

Glossary 

Self Assessment Questions 

References 

 

                       



                           UNIT GEO201.2 ENVIRONMENTAL ENGINEERING 

GEO201.2 ENVIRONMENTAL ENGINEERING :  

Concept, Sludge Treatment and Air Pollution 

SLM-14a 
 

Relevance 

Objectives 

14.1 Introduction 

14.1.2  Domain of environmental engineering 

14.1.3 Waste water 

14.1.4 Waste water treatment 

14.1.4.1 Primary treatment 

14.1.4.2 Secondary treatment 

14.1.4.3 Tertiary (advanced) treatment 

14.1.4.4 Disposal 

14.2 Sludge 

14.2.1 Treatment of sludge  

14.2.2 Waste management 

14.2.3 Solid waste management 

14.2.4 Hazardous waste management 

14.3 Air pollution 

14.3.1 Indoor air pollution 

14.3.2 Air pollution sampling 

14.3.3 Air Quality Measurement 

14.3.4 Air pollution control technology  

Summery 

Glossary 

Self Assessment Questions 

References  

 

 

 

 

 

 

 

 

 

 

 



 

GEO201.2 ENVIRONMENTAL ENGINEERING – Noise and Arsenic and Fluoride Pollution 

SLM-14b 

 

Relevance  

Objective 

Introduction 

14.4 Noise pollution 

14.4.1 Measurement of noise 

14.4.2 Biophysical impacts 

14.4.3 Mitigation technology 

14.5 Arsenic pollution 

14.5.1 Spatial distribution 

14.5.2 Impacts of arsenic pollution 

14.5.3 Mitigation strategy 

Summery 

Glossary 

Self Assessment Questions 

References 

 

 

 

 

  



COURSE/PAPER GEO202: POPULATION AND DEVELOPMENT 

UNIT: GEO201.1 POPULATION GEOGRAPHY:  

Scope, Development and Population Composition  

SLM-15a 
 

Relevance 

Objectives 

15.1 Introduction 

15.1.1 Scope and Content of Population Geography 

15.1.2 Population geography in India: Evolution and Development  

15.1.3 Interdisciplinary Nature of Population Geography: Relation with Other Social 

Sciences 

15.1.4 Recent Trends of Population Geography 

15.2.1 Population Composition and Structure 

15.2.1.3 Spatial variation in the Distribution of Population 

Summery 

Glossary 

Self Assessment Questions 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



GEO201.1 POPULATION GEOGRAPHY:  

Demographic Transition and Population Projection 

SLM-15b 
 

Relevance 

Objectives 

15.3 Introduction 

15.3.1 Demographic Transition Theory 

15.3.2 Impacts of Demographic Transition 

15.3.3 Demographic Transition throughout the world- Critical Appraisal 

15.4 Population Projection  

Summery 

Glossary 

 Self Assessment Questions 

 

 

 

 

GEO201.1 POPULATION GEOGRAPHY: Population - Resource Relationship 

SLM-15c 
          

 Relevance 

 Objectives 

 15.5 Introduction 

15.5.1 Population-Resource Relationship 

15.5.2 Resource: Definition and Types 

15.5.3 Population-Resource Relationship: Concepts  

a) Optimum Population 

b) Overpopulation 

c) Under-population 

15.5.4.1 Population Resource Regions 

a)  Technology-source areas of low population-potential/resources ratio or the United States 

type  

b)Technology-source areas of high population-potential/resources ratio or the European type  

c)Technology-deficient areas of low population-potential/resources ratio or the Brazilian 

type 

d)Technology-deficient areas of high population-potential/resources ratio or the China or 

Egyptian type 

e)Technology-deficient areas of having a few food producing resources or the Arctic-Desert 

type 

15.5.4.2 Population Resource Regions in India 

a) Dynamic Population-resource region  

b) Prospective Population-resource region  

c) Problematic Population-resource region  

15.5.5 Carrying Capacity: Concept and Change over Time 



15.5.6 Population Policies 

Summery 

Glossary 

Self Assessment Question 

 Reference 

 

 

UNIT:GEO202.2: POPULATION AND DEVELOPMENT 

GEO202.2.2 Millennium Development Goals (MDGS) and Population Growth 

SLM-16a 
 

Relevance 

Objectives 

16.1 Introduction 

16.1.1 The Fate of Millennium Development Goals (MDGs) 

16.1.2 Human Development Index (HDI) 

16.1.3Gender Development Index (GDI) 

16.1.4 Gender Empowerment Measure (GEM) 

16.2.1 Population Growth: Link to Economic Development 

16.2.2 Population Growth and Resource Scarcity 

16.2.3 Population and its association with Sustainable Development 

16.2.4 Concept of Logistic and Exponential Growth 

Summery 

Glossary 

Self Assessment Questions 

References 

 

 

 



                GEO 202.2 POPULATION AND DEVELOPMENT :  

          Integration with Reference to India, Theory,  

        Approaches of Population Growth and Migration  

SLM-16b 
 

Relevance 

Objectives 

16.3 Introduction 

16.3.1 Population Growth and Processes of Population Change 

16.3.2 Characteristics of the Population of India 

16.3.3 Population and Development Integration in India 

16.4 Population: Theory 1. The Malthusian Theory of Population 

16.4.1 Population: Theory 2:- The Optimum Theory of Population: 

16.4.2 Population: Theory 3:-The Theory of Demographic Transition 

16.4.3 Population Regulation or Limiting Factors 

16.5 Migration: Concept 

16.5.1 Types of Migration 

16.5.2 Patterns of Migration (With Indian Perspective) 

16.5.3 Theories and Models of Migration 

 Ravenstein's Law 

 Lee's Theory of Migration 

 Lewis’s Model of Rural-Urban Migration 

16.5.4 Consequences of or Impact of Migration on Society 

Summery 

Glossary 

Self Assessment Questions 

References  

 

 

COURSE/PAPER:GEO203:REGIONAL GEOMORPHOLOGY AND 

RESOURCE MANAGEMENT 

UNIT:GEO203.1 REGIONAL GEOMORPHOLOGY OF INDIA AND WEST BENGAL 

Geomorphology of Darjeeling Himalaya  

SLM- 17a 
Relevance 

Objectives  

17.1 Introduction 

17.1.1 Tectonic Character Of The Darjeeling Himalayan Region 

 Geographical Connotation Of Landslide 

 Causes Of Landslides 

17.1.2  Land Slides In Darjeeling Hill Areas 

 Environmental Set Up Of The Darjeeling Hill Area  

 Possible Causes Of Landslide Hazards In The Darjeeling Hill Tract 

17.1.3  Alluvial Fans In Terai Region Of North Bengal 

 `Geographical Environmental Condition For The Development Of Alluvial Fans 



                     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Environmental Set Up Of The Terai Region And The Formation Of Alluvial Fans 

Summery 

                                 Glossary 

Self Assessment Questions 

                                 References  



 

 

 

 

 

 

GEO203.1 REGIONAL GEOMORPHOLOGY  

Western Ghat (Deccan Trap)  

SLM :17b 
 

Relevance 

Objectives 

17.2 Introduction 

17.2.1 Geology And Tectonics Of Western Ghats With Special Reference To Deccan Trap 

17.2.2 Geomorphological Characteristics Of Deccan Trap And The Western Ghats 

17.2.3  Characteristics Of Drainage System In The Deccan Trap Region 

17.2.4 Geomorphology And Soil-Landform Assemblages Of Chhotanagpur Plateau And Its 

Adjacent Areas Of West Bengal 

17.3.1 Geomorphology And Soil-Landforms Of The Chhotanagpur Plateau    

Region And Its Adjacent Areas 

         17.3.2 Geomorphology Of Rajasthan Desert With Special Reference To Marusthali 

17.3.3 General Profile Of The Landscape 

         17.3.4 Geomorphology Of The Marusthali Region 

         17.3.5 The Sub-Regions  

         17.3.6 Geomorphic Evolution Of The Marusthali Region 

Summery 

Glossary 

Self Assessment Questions 

References 

 

 

GEO203.1 REGIONAL GEOMORPHOLOGY  

Form, Process and Evolution of Ganga  

SLM-17c  
 

Relevance 

Objectives 

17.4 Introduction 

17.4.1 The Ganga Delta –its shape, composition,  

 Geology as well as Geomorphological and Biotic environments; Evolution of Bengal 

Basin within the Ganga-Brahmaputra delta region; Present threats of sea-level rise to 

the active delta region (the Sundarban area.  

 The Subarnarekha Delta – Stages of development through the geological history. The 

Godavari Delta – Formation and topographic characteristics) 

17.5 Tectonics and Geomorphology of the Islands of Bay of Bengal – Andaman       



and Nicobar Islands; Islands of Arabian Sea – Lakshadeep) 

Summery 

Glossary 

Self Assessment Questions 

References 

 

 

UNIT:GEO203.2: LAND WATER FOREST CONFLICT AND COSERVATION 

SLM-18 
 

Relevance 

Objectives 

18.1Introduction 

18.1.1 Land class systems, land use capability        

classes. 

18.2 Land degradation, land conservation and land      

improvement. 

18.3 Water assessment:    

18.3.1Water quality,  

1 8 . 3 . 2 Water availability and scarcity of water,  

1 8 . 3 . 3 Saline ground water in coastal areas, functions of wetlands 

18.4 Characterization diversity of rainforests and mangrove forests 

18.5 Degradation and management of forest, social forestry and agro-

forestry. 

 Summery 

 Glossary 

 Self Assessment Questions 

  References 

 

 

 

 

COURSE/PAPER C-GEO204: RESOURCE MANAGEMENT AND EARTH 

SYSTEM SCIENCE 

UNIT C-GEO204.1: Resource and Its Management  

SLM-19 
 

Relevance 

Objectives 

19.1 Introduction 

19.1.1    Geography as a science of synthesis; social relevance of geography 

19.2    Resource assessments, management and mapping 

19.3     Human resource development in backward region. 

19.4     Indicators of livelihood security. 

19.5    Microlevel resource planning in watershed scale. 



Summery 

Glossary 

Self Assessment Questions 

References 

 

UNIT:C-GEO204.2: EARTH SYSTEM SCIENCE  

SLM-20 
 

Relevance 

Objectives 

20.1 Introduction 

20.1.1 Earth surface processes and Geo-tectonics 

20.2    Composition of atmosphere and atmospheric processes 

20.3    Bottom relief of major oceans; temperature and salinity distribution 

20.4    Principles of mapping and applications 

20.5    Regional geomorphology of West Bengal. 

Summery 

Glossary 

Self Assessment Questions 

References 

 

 

COURSE/PAPERGEO295:STATISTICAL TECHNIQUES 

UNIT:GEO295.1BASIC STATISTIC IN GEOGRAPHY 

GEO295.1 Basic Statistics Measurement in Geography and Concept of Covariance, 

correlation  

SLM-21a 
 

  Relevance  

  Objective 

 21.1  Introduction 

21.1.1 Measurement Scales: Traditional Classification 

21.1.2  Nominal Scales 

21.1.3  Ordinal Scales 

21.1.4  Interval Scales 

21.1.5  Ratio Scales 

21.1.6 Measurement Scales: Other Views 

21.1.7  Continuous and Discrete Variables 

21.1.8  Bounded Variables 

21.1.9  Categorical versus Categorized Variables 

21.1.10  A Group is not a Group is not a Group 

21.2.1 Covariance and correlation 

21.2.2 Covariance 

21.3 Correlation 

21. 3.1 Regression: Simple Linear Regression 



21.3.2 Residuals 

21.3.3 Residual Mapping 

21.3.4 Pearson product moment correlation-coefficient 

21.3.5 Spearman correlation-coefficient 

Summery 

 Glossary 

 Self Assessment Questions 

 References 

 

 

GEO295.1 Basic Statistics Probability Distribution  

SLM-21b 

                                                              

Relevance  

Objective 

21.3Introduction 

21.3.1 Sample Spaces and Probability  

21.3.2 The Addition Rules for Probability  

21.3.3 The Multiplication Rules and Conditional Probability 

21.3.4 Conditional Probability 

21.3.5 Binomial probability distribution 

21.3.6 Properties of normal distribution 

 Self Assessment Questions 

References 

 

 

 

 

 

 

GEO295.1BASIC STATISTICS  

SLM-21c 
 

Relevance  

Objective 

21.4 Introduction 

21.4.1 Hypothesis Testing 

21.4.2 t-distribution 

21.4.3Type I and Type II error 

21.4.4Degrees of freedom 

21.4.5Chi-squared distribution 

21.4.6 T-test and Chi-squared test 

21.4.6.1 t-test 

21.4.6.2 Chi-squared test 

21.4.7 One tailed and two tailed test 



21.4.8 Deciding the sample size 

21.5.1 Sampling procedure in Geographical study 

21.5.2 Probability sampling: 

21.5.3 Non-probability sampling 

Self Assessment Questions 

References 

 

GEO295.2:ADVANCE QUANTITATIVE METHOD   

SLM - 22 
                                                   

Relevance 

Objective 

22.1Introduction 

22.1.1 Analysis of Variance: Objectives; One-way and Two-way ANOVA. 

22.1.2 Fitting Second Degree Polynomial curves to bivariate geographical data and testing 

by 

ANOVA. 

22.1.3 Multiple Regression: Linear multiple regression equation, Multiple and partial 

correlation coefficient. 

22.1.4 Elementary multiple regression modeling techniques: Stepwise variable entry method, 

Path Analysis. 

22.1.5 Model building techniques 

 Self Assessment Questions 

 References 

 

 

 

 

 

 

 

 

 

COURSE/PAPER:GEO296:REMOTE SENSING AND COMPUTER           

APPLICATION 

UNIT:GEO296.1:PRINCIPLE OF REMOTE SENSING AND AERIAL 

PHOTOGRAPHS 

GEO296.1 PRINCIPAL OF REMOTE SENSING –  

Principles of RS and Satellite System  

SLM-23a 

 

Relevance  

Objective 

23.1Introduction 

23.1.1 .Physics of Remote Sensing: Electro Magnetic Radiation (EMR), Radiation laws 

(wavelength-frequency-energy relationship of EMRnumerical problems). 



   23.1.2. Electromagnetic Energy: 

   23.1.3. Radiation Laws: 

   23.1.4. Atmospheric window: 

   23.2. Satellite System: Keplers’s Laws, Major-Semi-major axis, eccentricity, velocity  

(Numerical problems). 

23.2.1. Keplers’s Laws: 

23.2.2. The Ellipse  

23.2.3 Semi-major and semi-minor axis  

23.2.4. Eccentricity  

Self Assessment Questions 

References 

 

GEO296.1 PRINCIPAL OF REMOTE SENSING AND AERIAL PHOTOGRAPHY  

SLM-23b 

Relevance  

Objective 

23.3Introduction 

23.3. Satellite Sensors 

23.3.1. Concept: 

23.3.2. Instantaneous Field of View (IFOV): 

23.3.3. Pixels: 

23.3.4 Trade Off: 

23.3.5. Photographic film resolution: 

23.3.6. Swath: 

23.4. Basics of Aerial Photograph 

23.4.1. Definition: 

23.4.2. Geometry of an Aerial Photograph: 

23.4.3. The resulting geometries of central perspective projections are: 

23.4.4. Determination of scale: 

23.4.5. Different Methods: 

23.4.6. Distortions: 

23.4.7. Parallax: 

23.4.8. Computing height using stereoscopic parallax:  

23.4.9. Relief Displacement: 

23.4.10: Displacement Methods: 

23.4.11. Shadow Height Method:  

23.5. Stereoscopy and Aerial Photo Interpretation  

23.5.1. Stereoscopy: 

23.5.2. Depth Perception:  

23.5.3. Mirror Stereoscope: 

23.5.3.1. Proper Use of Stereoscopes: 

23.5.3.2. Problems/Issues Involved in Viewing Stereo:  

23.5.4. Pseudoscopy: 

23.5.5. Photographic Mosaic: 

23.5.6. Edge Information: 



23.5.7. Airphoto Interpretation Keys: 

23.5.8. Land use/Land cover mapping: 

Self Assessment Questions 

References 

 

 

UNIT:GEO296.2 COMPUTER BASICS AND APPLICATION  

Computer Components and Representation Data 

SLM-24a 
Relevance 

Objective 

24.1Introduction 

24.1.1     Computer Fundamentals 

24.1.2 What is Computer? 

24.1.3 The History of a Computer 

24.1.4 The Generations of Computer  

24.1.5  Classification of Computer 

24.1.6  Working Procedure of a Computer (IPO System) 

24.1.7 Components of Computer 

24.1.8  Computer Hardware 

24.1.9 Computer Software 

24.1.10 Computer Programming Languages  

24.2     Data Re presentation and Number System 

24.2.1 Data Representation 

24.2.2 Number System 

24.2.3 Unit of Binary Number System 

24.2.4 Number System Conversion 

24.2.5  Binary Arithmetic 

24.2.6  Basic Logic Gates 

24.2.7 Boolean Rules and Reduction Techniques 

 Self Assessment Questions 

 References 

 

 

 

 

 

GEO296.2 COMPUTER BASICS AND APPLICATION  

SLM-24b 
 

Relevance  

Objective 

24.3 Introduction 

24.3.1 SPREADSHEET 

24.3.2 Introduction 



24.3.3 MS Excel 2010 

24.3.4 How to Calculate Mean, Median and Mode? 

24.4.5 How to Calculate Standard Deviation and Moving Average? 

24.4  REGRESSION & CORRELATION 

24.4.1Regression 

24.4.2 Correlation 

24.4.3 Curve Fitting 

24.4.4 Multivariate Analysis 

24.5  INTERNET, POWERPOINT & MS PAINT 

24.5.1 Internet 

24.5.2 Presentation with MS PowerPoint 2010 

24.5.3 Manipulating and Editing Image Files 

Self Assessment Questions 

 References 

 

 

SEMESTER-III 

 

COURSE/PAPER GEO 301: APPROACHES TO REGIONAL 

DEVELOPMENT 

UNIT: GEO 301.1 REGIONAL APPROACHES IN GEOGRAPHY  

SLM-25a 
 

Relevance 

Objectives 

25.1 Introduction 

25.1.1 Regional concept in geography: concept, typology, hierarchy, methods of regional     

delineation and regional system  

Concept  

Definition (Opinions of different geographers)  

Typology  

Hierarchy of region  

25.3  Formal regions: Natural, Agro-climatic, Socio-cultural regions with special reference 

to India  

Formal region  

Delineation of Formal Regions  

Natural Region  

Agro-Climatic Region  

Cultural Region  

25.4 Functional region:City region, Industrial region with special reference to India  

Functional region  

Delineation methods of Functional Region  

City Region  

Industrial Region 

Summery 



Glossary 

Self Assessment Questions 

References 

                                                    

GEO 301.1REGIONAL APPROACHES IN GEOGRAPHY 

Contribution of Ratzel and others Regarding regional Concepts   

SLM-25b 
                                                   

Relevance 

Objective 

25.2 Introduction 

25.2.1 Contribution of Ratzel, Hartshorne, Schaefer and Vidal de la Blache to the 

development of regional concept. 

 Frederick Ratzel 

 Richard Hartshorne 

 Fred K. Schaefer 

 Vidal de la Blache 

25.2.2 The character of regional geography, Space: the fundamental stuff of geography 

(Geography in history or historical geography)  

25.2.2.1Space: the fundamental stuff of geography  

25.2.2.2 Historical Geography  

Summery 

Glossary 

Self Assessment Questions 

 References 

 

 

GEO 301.1 REGIONAL APPROACHES IN GEOGRAPHY  

Planning Regions in India 

SLM-25c 
                                                                         

                   Relevance 

                   Objectives 

25.3 Introduction 

        25.3.1 Planning regions  

25.3.2 Planning regions in India   

                    25.3.3 Tribal Areas:   

                    25.3.4 Drought Prone Areas   

                    25.3.5 Flood Prone Area   

        25.3.6  National Water Policy 

                        Summery 

Glossary 

Self Assessment Questions 

                        References 

 



 

 

 

 

UNIT:301.2:RURAL DEVELOPMENT  

Concept and Approach to Rural Development and Rural Economics  

SLM-26a 
 

          Relevance 

          Objectives 

         26.1 Introduction 

      26.1. Concept  and  approach  to  rural  development 

                 26.1.1  Indicators  of  Development  &  Rural 

                 26.1.2   Development and their measurements. 

                 26.2. Rural Economics: 

                 26.2.1Agriculture Development 

                 26.2.2and Land Reforms in India, 

                       Summery 

                       Glossary 

                       Self Assessment Questions 

  References 

 

301.2:RURAL DEVELOPMENT  

Rural Micro-finance, Industries and Development Programme  

SLM-26b 
 

Relevance 

Objectives 

Introduction 

               26.3.     Rural Micro-finance,  

                    self-help group and women empowerment 

 

             26.4.     Rural  Industries  and  entrepreneurship:  

             26.4.1 Definition  and  meaning  of  rural  industries. 

      26.4.2Relevance of rural industries in solving socio-economic problems with special reference to 

Food Processing and Tourism. 

              26.5.  Rural  Development   Programmes:   

            26.5.1  Poverty   alleviation   schemes-   National   Rural 

            26.5.2  Employment  Guarantee  Act,   

            26.5.3  Jawahar  Rozgar  Yojana,  

             26.5.4  Sampoorna  Grameen  Rozgar Yojana,  

             26.5.5  Provisions of Urban Amenities in Rural Area (PURA); 

             26.5.6  Infrastructural development programmes- Indira Avas Yojana;  

             26.5.7  Transport Development: Pradhan Mantri Gram Sadak Yojana, 

            Summery 

Glossary 



Self Assessment Questions 

            Reference 

 

 

 

COURSE/PAPERS:GEO 302: SETTLEMENT  AND TRANSPORT 

GEOGRAPHY 

UNIT:  GEO 302: SETTLEMENT GEOGRAPHY 

302.1 Concepts of Shelter, Census and Site   

SLM-27a 
                                                                     

Relevance  

             Objective 

             27.1Introduction 

27.1 Concept of Shelter 

27.1.1 The Settlement 

 27.1.2 Concept of Shelter 

 27.1.3 Definition 

 27.1.4 Components and types 

 27.1.5 Basic difference between shelter and settlement 

27.1.6 Dwelling place as a cultural expression  

27.1.7 Defining and concept of dwelling place 

27.1.8 Typical dwelling-places 

 27.1.9 Cultural expressions in dwelling-places 

 27.2 Census categories of Settlement 

 27.2.1 Introduction 

27.2.2 Census categories of settlement 

 27.2.3 Settlement Hierarchy 

 27.2.4 Types of Rural Settlements 

 27.2.5 Urban Settlements  

 27.2 6 Building Materials 

 27.2.6.1 Materials 

 27.2.6.2 Relation between building materials and architectural design of rural houses 

27.2.6.3 Morphology of rural dwellings 

27.3 Factors of settlement growth: Site and Situation 

27.3.1 Introduction 

27.3.2 Factors affecting location and siting of rural settlements 

27.3.3 Site 

27.3.3.1 Concept and definition 

27.3.3.2 Typical example of sites 

27.4 Situation 

27. 4.1 Definition 

27. 4.2 Characteristics 

 27. 4.3 Example of Situation 

             27.4.4 Size of the settlements 



             27.4.5 Spacing of Settlements 

27.4.6 Relationship between terrain characteristics and settlement pattern 

27.4.7 Terrain as the determinants of settlement site and growth 

27.4.8 Terrain components and their significant 

 27.4.9 Terrain, settlement pattern and socio-economic impact 

27.4.10 Water availability and settlement system  

            Summary 

            Glossary 

            Self Assessment Questions 

            Reference 

 

302.1 CONCEPTS IN SETTLEMENT GEOGRAPHY  

 Components of Rural and Urban Morphology  

SLM – 27b 
 

             Relevance  

             Objective 

            27.4 Introduction 

              27.4 .1 Principles and evaluation of settlement morphology 

27.4.2 Morphology of Rural Settlement 

27.4.3 Description of Settlement Patterns  

27.4.4 Elements of Affecting Settlement Pattern 

27.4.5 Village patterns in India  

27.4.6 Village Form  

27.4.7 Settlement patterns 

27.4.2 Urban Morphology 

              27.4.2.1 Introduction 

              27.4.2.2 Urban form 

              27.4.2.3 Urban structure 

              27.4.2.4 Types of models describing urban structure 

27.4.2.4.1 Zonal Model (Concentric Ring Model) 

27.4.2.4.2 Multiple Nuclei Model 

27.4.2.4.3 Urban Land Use Models relationships 

27.4.2.4.4 Cellular automata 

              27.4.2.5 Morphology of urban settlement 

  27.4.8 Relevance of urban form, structure and morphology to modern urban 

 planning and management 

             Summary  

             Glossary 

             Self Assessment Questions 

             References 

 

 

 

 



302.1 CONEPTS IN SETTLEMENT GEOGRAPHY  

Socio Economic Segregation  

SLM-27c 
             

Relevance  

Objective 

27.5 Introduction 

27.5.1 Characteristics of Rural Society  

27.5.2.Factors Contributing to the Unity within the Indian Society 

27.5.3.Structure of the Indian Society  

27.5.4. Social inequality  

27.5.5.Segregation  

27.5.5.1Contextual approach to Socio-economic segregation .  

27.5.5.2Conceptualizing socio-economic segregation  

 Income inequality  

 Globalization and economic restructuring  

 Welfare regime  

 Housing regime  

 History, local institutions and space   

 Religious and Social Discrimination  

 Caste system 

27.5.5.3 Measuring the socio-economic segregation  

 Index of Dissimilarity (D) 

 Neighborhood Sorting Index (NSI)  

 The Gini Segregation Coefficient 

 The Entropy Index of Segregation 

 The Exposure Index  

27.5.5.4  Policy Implications 

27.5.6. Concept of Multiculturism and Cities as melting pot of Culture 

27.5.6.1 Characteristics of a Multicultural Organization 

Summary  

Glossary 

Self Assessment Questions 

References 

                              

UNIT: 302.2  TRANSPORT GEOGRAPHY 

302.2  CONEPTS IN TRANSPORT GEOGRAPHY : Distance, Cost and others  

SLM-28a 
  

    Relevance  

                 Objective 

28.1Introduction 

     28.1.1 Concept of distance, Transportation and space, space-time relation through transportation 

28.1.2 Concept of Distance 



28.1.3 Transportation and Space 

28.1.4  Space/time relationships 

28.1.5 Transport Network Analysis 

28.1.6 Transport Models 

     28.2 Transport cost, Principles of transport cost fixation, comparative cost advantage. 

28.2.1 Principles of transport cost fixation 

28.2.3 Comparative cost advantage  

Summary  

Glossary 

Self Assessment Questions 

Reference 

               

 

 

 

 

302.2 CONEPTS IN TRANSPORTATION GEOGRAPHY  

Planning for Public Transport   

SLM-28b 
 

Relevance  

Objective 

28.3 Introduction 

28.3.1 Planning for Public Transport  

28.3.2  Desired Characteristics 

28.3.3  Modes and Optimal Pricing 

28.3.4: Services, Ownership and Regulation 

Glossary 

Self Assessment Questions 

References 

 

302.2 CONEPTS IN TRANSPORT GEOGRAPHY 

Transport Policy and Communication Technology 

SLM-28c  
 

                  Relevance  

                  Objective 

                 28.4  Introduction 

28.4.1  Transport Policy 

 28.4.1.1 Problem oriented planning, and objective-led approach. 

 28.4.1.2 Infrastructure 

28.4.1.3 Management and Information 

  28.4.1.4: Pricing and Land-use Components 

28.4.1.5 National Transport Policy 

  28.4.1.6  Road Transport in India 



  28.4.1.7  Railways 

  28.4.1.8 Inland Navigation 

 28.5  Communication Technology-Roles in Reducing Transport Demand 

                    Glossary 

                    Self Assessment Questions 

                    References 

 

COURSE/PAPER:GEO303: SPECIAL PAPER (Optional) 

Special Paper Option 1-GEO 303: COASTAL MANAGEMENT 

UNIT: GEO 303:1COASTAL PROCESS  

Coastal Zone and Wave Hydrodynamic   

SLM-29a 
                      Relevance  

                      Objective 

                      29.1Introduction 

                      29.1.1 Definition of coastal zone 

                      29.1.2 Relevance of coastal study 

                      29.1.3 Classification of coast -   Beach stage model. 

                      29.2 Wave hydrodynamics 

                      29.2.1 Wave modification near coast with special reference to attenuation, breaker types 

                      29.2.2 Energy dissipation during breaking wave 

                       Summary  

Glossary 

Self Assessment Questions 

                                    References 

 

GEO 303.1 COASTAL PROCESSES  

Tide Coastal Current and Macro Landforms  

SLM- 29b 
             

             Relevance  

             Objective 

            29.3 Introduction 

29.3.1 concept of  Tide 

29.3.2 Diurnal and semi-diurnal 

29.3.3 Rotating and progressive tide, concept of live storage, tidal environment  

with special reference to estuary. 

29.4 Coastal current; types and concepts 

29.4.1 Intensity of long shore component and its implications, cell circulation.  

29.5 Macro land forms with special reference to beaches and dunes 

29.5.1 Micro and biogenic forms 

             Summary  

Glossary 

Self Assessment Questions 

                        References 

 



 

Special Paper  Option 2- GEO 303 URBAN GEOGRAPHY AND REGIONAL 

PLANNING 

UNIT :GEO303.1 FOUNDATION OF URBAN GEOGRAPHY: Development, Concept, Today’s Cities  

 

SLM – 29c 
              

            Relevance  

Objective 

29.1 Introduction 

29.1.1 Development of urban geography as a systematic discipline 

29.1.2 Sope, content and recent trends.  

29.2  Concept and definitions of urban system 

29.2.1 Urban, urbanization, urbanism and urban ecology 

29.2.2 National urban system and global economy 

29.2.3 Nature of urban system, global economy and global shift 

29.3 Today’s cities and suburbs 

29.3.1 Suburban sprawl, smart growth, exurbs, the new cities and gated communities 

Summary  

Glossary 

Self Assessment Questions 

Reference 

                                  

GEO303.1 FOUNDATION OF URBAN GEOGRAPHY  

Urban Living and Urban Planning  

SLM-29d 
               

             Relevance  

 Objective 

29.4 Introduction 

29.4.1 Origin and growth of urban living 

29.4.2 Bases and processes of urbanization 

29.4.3 Historical perspectives on world urbanization  

29.5 Urban planning, policies and regeneration 

29.5.1Architectural vision, European, Anglo American tradition  

29.5.2 Planning the social city, the new towns movement 

29.5.3 Towards planning for sustainable urban development.  

Summary  

Glossary 

Self Assessment Questions 

References 

 

 

 

 



UNIT:GEO 303.2 :COASTAL ENVIRONMENT :FOCUS ON INDIAN REGION  

Tidal Environment and Morphodynamic Systems  

SLM – 30a 
             

            Relevance  

Objective 

30. 1Introduction  

30.1.1 Tide dominated coastal environment 

30.1.2 Estuaries of India 

30.1.3 Estuary morphology 

30.1.4 Estuary hydrodynamics 

30.1.5 Wave dominated coastal environments 

30.1.6 The shore face, beaches, barriers and human activity 

30.1.7 Indian experiences.  

30.2 Morphodynamic behaviour of coastal systems 

             30.2.1 Modification of coastal features in temporal and spatial  

 scales with feedback mechanisms 

Summary  

Glossary 

Self Assessment Questions 

References 

 

 

 

 

GEO303.2 : COASTAL ENVIRONMENTS FOCUS ON INDIAN REGIONS 

Carbonate Platform, Coastal Erosion and Techniques   

SLM-30b 
                                                                    

             Relevance  

Objective 

30.3 Introduction 

30.3.1 Carbonate platforms  of Andaman and Nicobar Islands 

30.3.2  Beach rocks  of Andaman and Nicobar Islands 

30.4 Coastal erosion problems  

30.4.1 West Bengal  coasts 

30.4.2 Orissa coasts 

30.4.3 Land reclamations and associated problems (Sundarban coastal tract) 

30.5 Techniques for assessing coastal hazards areas 

30.5.1 Concept of Vulnerability and risk and Assessent  

30.5.2 Mapping of hazard zonation along the coasts 

Summary  

Glossary 

Self Assessment Questions References 

 



 

 

 

UNIT: GEO 303.2 CONTEMPORARY URBAN ISSUES  

Changing Scenario  

SLM-30c 
                                                                    

            Relevance  

Objective 

30.1 Introduction 

30.1.1 Changing spatial and temporal scenario of metropolitan development in India.  

30.1.2 Changing definition and criteria of metropolitan city 

30.1.3 Socio-environmental impact of metropolitan development in India.  

30.2  The economy of urban areas: structure of urban economy (basic and non-basic) 

30.2.1 Urban change within global economy (TNC, MNC, new production systems, deindustrialization 

and tertianization). 

30.2.2  Urban sociology and urban life: classic and modern statements  

 30.2.3 Karl Marx, E. Durkheim, Max Weber, Robert Park and Louis Wirth  

30.2.4 Classical theories: Tolerance and impersonality in the city, urban pathology and urban malaise 

Summary  

Glossary 

Self Assessment Questions 

References 

 

GEO303.2 CONTEMPORARY URBAN ISSUES  

Social Environment, Urban Problems  

SLM-30d 
                                                                     

Relevance  

Objective 

30.3 Introduction 

30.3.1 Social environment of the city 

30.3.2 Social stratification, social class diversity, suburban social class, poverty 

30.3.3 Strangers, crowding, crime and homelessness.  

30.4  Urban environment problems 

30.4.1 Heat island, drainage, sewerage, sanitation, transport, congestion, pollution and health 

30.4.2 The city’s ecological footprint 

30.4.3 Urban Livability Index 

30.4.4 Application of Remote Sensing and GIS in urban planning and management. 

Summary  

Glossary 

Self Assessment Questions  

References 

 

 



 

 

 

COURSE/PAPERS C- GEO304: ENVIRONMENTAL ISSUES AND MANAGEMENT 

UNIT C-GEO 304.1;EMERGING ISSUES AND POLICIES ON ENVIRONMENT  

SLM-31 
                          

             Relevance  

             Objective 

              31.1 Introduction 

 

31.1.1    Global climate change, water scarcity and politics of water 

31.1.2    Environmental degradation and pollution 

31.1.3    Environment and development: Debate and Issues 

31.1.4    Social and Cultural Hazards 

31.1.5    Globalization and Environment 

   Summary  

   Glossary 

   Self Assessment Questions  

   References 

 

UNITC-GEO 304.2 ENVIRONMENTAL HAZARDS AND DISASTER MANAGEMENT 

SLM-32 
                     

             Relevance  

             Objective 

            32.2  Introduction 

32.2.1    Concepts and techniques for analysis of risk, hazard, disaster, vulnerabilities and resilience. 

32.2.2    Cyclone and storm surges, thunderstorms and lighting, earthquake, tsunami wave and 

landslide hazards. 

32.2.3    Natural hazard and disaster management in India, Agricultural drought hazard and the national 

experience 

32.2.4    International Disaster Response Laws Rules (IDRL) 

             32.2.5    National policy and appraisal of hazard 

Summary  

            Glossary 

            Self Assessment Questions  

            References 

                                             

 

 

 

 

 

 



 

 

 

COURSE/PAPERS  GEO 395:GIS APPLICATION IN RESEARCH 

UNIT  GEO 395.1APPLICATION OF REMOTE SENSING AND GIS 

GEO 395.1 APPLICATION OF REMOTE SENSING  

Geo Referencing, FCC and Classification Techniques  

SLM- 33a 
                                                 

              Relevance  

              Objective 

              33.1 Introduction 

              33.1.1 Geo-referencing 

33.1.2 Importance of Geo referencing for the Mapping  

33.1.3 Process of Georeference an image 

33.1.4 Issues to be Addressed While Georeferencing 

33.1.5 Some importance parameters for Georeferencing 

            33.2 Preparation of different types of FCC, Image  

             enhancement, Band rationing, Density slicing 

33.2.1 False Color Composite (FCC): 

33.2.2 Image Enhancement 

                                    Self Assessment Questions  

                                    References 

                           

GEO 395.1  APPLICATION OF GIS and MAP Layers     

SLM-33b 
                Relevance  

                Objective 

               33.4 Introduction 

                33.4.1 Digital Data 

33.4.2 Pre-Processing of the Remotely Sensed Images 

33.4.3 GIS: Introduction 

33.4.4 Fundamentals of GIS 

33.4.5 Geographical Data Sets 

33.4.6 Basics of Digital Mapping 

33.4.7 Overlay Operations 

33.4.8 Buffer Operation 

33.4.9 Global Navigation Satellite System (GNSS) 

33.5 Map layers: Overlay analysis, Buffering and map Composition 

    Self Assessment Questions  

                References 

 

 

 

 



UNIT GEO395.2 RESEARCH METHODOLOGY   

SLM-34 
 

               Relevance  

               Objective 

               Introduction 

             34.1 Research ethics and paradigm shift of research methodology in Geography 

             34.2 Need for research, basic research types 

             34.3  Identification  of  research  problems,  development  of  theoretical  background-  literature       

review,   research gap and research question and specification of the objectives of study; hypothesis 

building, Framework of research writing. 

            34.4 Methods of data collection- primary and secondary; Preparation of questionnaire and survey 

schedule and their differences, research ethics. 

            34.5 Methods of writing notes, style of referencing, bibliography and appendices, abstract and 

synopsis writing. 

            Self Assessment Questions  

              References 

 

COURSE/PAPER GEO-396 SPECIAL PAPER BASED FIELD WORK 

OPTION 1 

UNIT:GEO-396.1 & .2FIELD WORK (COASTAL MANAGEMENT)  

SLM-35a 
 

       Relevance  

       Objective 

       Introduction 

Field works in Deltaic/ Non-deltaic or Rocky Coastal Environments 

       35.1 Studies on the shore profile forms and channel cross sections using echo-sounder and current      

meter. Littoral environment observation with special reference hydrological parameters: Waves, tides, 

winds and currents. 

35.2 Coastal sediment budget analysis. 

35.3 Analysis of population pressure on the coastal zones. 

35.4 Analysis of coastal ecosystem diversity using remote sensing. 

35.5 Hazard mapping and community vulnerability mapping Mapping CRZ violation areas using 

        GPS   handset,   Nearshore   geomorphological   mapping   with   conventional    

       surveying equipments or   

         with Total Station. Mapping of the forms of coastline changes. 

                  Self Assessment Questions  

                  References 

 

 

 

 

 

 



OPTION 2 

GEO-396.1&.2 FIELD WORK & REPORT (URBAN Geography)  

SLM-35b 
            

          Relevance  

          Objective 

          Introduction 

Field works on focused urban issue(s) in an urban area e.g. Small town/ Big city/ Few wards of a 

Big City 

  35.1 Wardwise landuse /land cover survey using high resolution Remote Sensing data. 

Wardwise distribution of population and its change over time. 

35.2 Survey of spatial distribution of urban facilities (Bank, School, College, Offices, Hospitals etc.), 

urban transport: Nodes, Network and flow: Collection of database (Primary  and  Secondary),  Water  

supply system:  waste  collection  and  disposal system 

35.3 Study of Urban sprawling, renewal, economics, environmental problems etc.: Collection of database 

(Primary and Secondary) 

  35.4   Income/Social   grouping,   Ethnic   groups   Education;   Occupation;   Age-sex 

  Composition etc. 

  35.5 Enquiries on future prospects and planning strategies 

  Self Assessment Questions  

    References 

 

SEMESTER IV 

 

COURSE/PAPERS : GEO 401: GEOGRAPHICAL PHYLOSOPHY 

UNIT:GEO 401.1 SCHOOLS IN GEOGRAPHICAL THOUGHT  

Field of Geography  

SLM-37a 
                                                     

 Relevance 

Objectives 

37.1 Introduction 

37.1.1 The Field of Geography, Place of Geography in classification of knowledge and 

           other disciplines 

37.1.2 Geography as a social science 

37.1.3 Approaches of Geographical thoughts  

37.1.4 Physical and Human Geography 

37.1.5 Linkages among the sub-disciplines of physical and human geography. 

37.1.6 Typology of models and uses: structure component and characters 

Summery 

Glossary 

Self Assessment Questions 

 Reference 

 

 



GEO 401.1 SCHOOLS IN GEOGRAPHICAL THOUGHT  

Development of Geography, Conceptual and Methodological Development  

SLM-37b 
                                                           

Relevance 

Objectives 

37.2 Introduction 

37.2.1 Development of Geography in 19th Century 

37.2.2  Development of modern geographical thought 

37.2.3 Contribution of German schools of thought. 

37.2.4 Contribution of French schools of thought. 

37.2.5 Contribution of British schools of thought. 

37.2.6 Contribution of American schools of thought. 

37.5.1 Dualism and dichotomies in Geography 

            37.5.1.1 Determinism and Possibilism,  

            37.5.1.2 Systematic and Regional 

37.5.1.3 Aerial differentiation and Spatial organization. 

Summery 

Glossary 

Self Assessment Questions 

Referenc 

 

 

              

 

 

 

GEO 401.1 SCHOOLS IN GEOGRAPHICAL THOUGHT  

Methological Development and Typology   

SLM-37c 
                                                     

Relevance 

Objectives 

37.3 Introduction 

37.3.1 Conceptual and methodological development in 20th Century 

37.3.2  Khun’s  paradigm 

37.2.3 Paradigm shifts in geographical thoughts and  evolution of man-nature relation. 

37.4 Typology of models  

Summery 

Glossary 

Self Assessment Questions 

References 

 

 

 



GEO 401.2: CONTEMPORARY DISCOURSES IN GEOGRAPHY  

SLM-38 
                                            

           Relevance 

           Objectives 

          38.1  Introduction 

38.1.1 Pragmatism, positivism and Quantititave revolution in geography  

38.2 development of critical social theory  

38.3 Structuralism and Post-structuralism 

38.1.2 Modernism and Postmodernism.  

38.5  Concept of space: absolute, relative, material and social space 

38.5.1 Concept of 3rd space in geography 

38.5.3 Temporal geography, time-space prism 

Summery 

Glossary 

Self Assessment Questions 

Reference 

 

COURSE/PAPERGEO 402: POLITICAL GEOGRAPHY AND GLOBALIZATION 

GEO 402.1 POLITICAL GEOGRAPHY   

Politics and Geography and Geo Political Significance  

SLM-39a 
                                                          

Relevance 

Objectives 

39.1 Introduction 

39.1.1 Politics and Geography: concept , component and approaches of political geography 

39.1.2 Politics of Space; geopolitical conceptualization of an space 

39.1.3 Scope of electoral geography; Gerrymandering   

39.1.4 Global strategic views 

39.1.5 Heartland theory and its significance in present international politics.   

39.1.6 Rim land theory and its significance in present international politics.   

39.2 Geopolitical significance of core-periphery theory; special reference to Friedman 

39.2.1 Nationalism and Regionalism 

Summery 

                         Glossary 

Self Assessment Questions 

References 

 

 

 

 

 

 

 



GEO 402.1POLITICAL GEOGRAPHY  

SLM-39b 
                                                                 

Relevance 

Objectives 

39.3 Introduction 

39.3.1 Geography and federalism; union, democratic, republic and federal state 

39.3.2 Reorganization of Indian states since independence 15.8.3 Partition of India and its       

consequences  

39.4 International and interstate water disputes in India.  

39.4.1 Interstate; Ravi & Beas, Narmada, Cauveri, Krishna, Periyar and Godavari 

39.4.2 International; Indus, Brahmaputra and Tista  

39.5 Political and economic blocs; ASEAN, APEC,     

            BRICS,EU,NAFTA,CIS,SAARC,COMESA, IOR-ARC 

39.5.1 Geopolitics in the context of globalization; de-territorialisation 

39.5.2  colonialism and post colonialism 

Summery 

Glossary 

Self Assessment Questions 

References 

 

                                     GEO 401.2GEOGRAPHY OF GLOBALIZATION  

SLM-40a 
                                                      

Relevance 

Objectives 

Introduction 

40.1 Transformed Geography 

40.1.1 Concept of Liberalization, Privatization and Globalization (LPG) 

40.1.2 Rise of the globalization, conflicts of globalization,  

40.1.3 Concept of glocalilisation.  

40.2 Economic geography in the era of Globalization 

40.2.1 Changes and recent trends 

40.2.2 Impact of globalization on agriculture, industry and trade. 

Summery 

Glossary 

Self Assessment Questions 

References 

 

 

 

 

 

 

 



GEO  401.2  GEOGRAPHY OF GLOBALIZATION 

SLM-40b 
             Relevance 

Objectives 

40.3Introduction 

40.3.1 World economic order: Economic booms and crisis 

40.4.1 Globalization and cultural changes 

40.4.2 Globalization and cultural transformations 

Summery 

Glossary 

Self Assessment Questions 

Reference 

 

GEO401.2  GEOGRAPHY OF GLOBALIZATION  

SLM-40c 
                                         

Relevance 

Objectives 

40.5 Introduction 

40.5.1 Assessing the future of globalization and global challenges 

40.5.1.1Inequality and globalization 

40.5.1.2 development and globalization 

40.5.2 Environment, sustainability and globalization. 

Summery 

Glossary 

Self Assessment Questions 

References 

 

COURSE/PAPER 403SOCIETY AND REGIONAL PLANNING 

UNIT:403.1 SOCIAL &  CULTURAL GEOGRAPHY 

403.1   SOCIAL GEOGRAPHY   

Nature and Scope, Social Structure and Others   

SLM-41a 
Relevance 

Objectives 

41.1Introduction 

41.1.1 Nature, scope and content of social Geography 

41.1.2 Ethnicity, tribe, dialect, language, caste and religion. 

41.2 Social structure and processes 

41.2.1 Social exclusion 

41.2.2 Geographies of social well-being with special reference to India. 

Summery 

Glossary 

Self Assessment Questions 

References 



 

 

 

GEO  403.1 CULTURAL GEOGRAPHY  

SLM-41b 
                                     

Relevance 

Objectives 

41.3Introduction 

41.3.1 Cultural Geography: Definition, scope and nature.  

41.3.2 Race ,religion, language as cultural attributes with special reference to India, 

41.3.3 North-South social -cultural divide. 

41.3.4Cultural processes 

41.3.5 Diffusion; types and characteristics of different diffusions 

41.3.6 Concept of acculturation, assimilation and cultural pluralism. 

41.4 World cultural realms  

41.5 Cultural Processes  

Summery 

Glossary 

Self Assessment Questions 

References 

 

UNIT GEO 403.2  REGIONAL PLANNING  

SLM-42a 
                                           

Relevance 

Objectives 

42.1Introduction  

42.1.1  Concept of planning 

42.1.2 Levels of planning 

42.1.3 Types of planning and regional disparities.  

42.2  Basic principles and methodology of regional planning 

42.2.1 Regional development strategies: Centralized, decentralized and multilevel planning for rural and 

urban areas 

42.2.2 People’s participation in planning- Panchayati Raj Institution. 

Summery 

Glossary 

Self Assessment Questions 

References 

 

 

 

 

 

 



GEO 403.2  REGIONAL PLANNING STRATEGIES 

SLM - 42b 
                                                  

Relevance 

Objectives 

42.3 Introduction  

42.3.1  Planning regions in India 

42.3.2 Purpose and methods of delineating planning region.  

42.3.3 Demographic, social and economic disparities in India.  

42.3.4 Concept and approach to rural development 

42.3.5 Rural development programmes in India in different planning period 

42.4 Regional disparities  

42.5 Planning of problems religion  

Summery 

Glossary 

Self Assessment Questions 

Reference 

 

                                        GEO404: SPECIAL PAPER 

                                       COURSE/PAPER OPTION 1 :COASTAL MANAGEMENT 

UNIT: 404.1 COASTAL ECOLOGY AND HAZARDS 

GEO 404.1 COASTAL ECOLOGY  

SLM- 43a –Coastal 
 

Relevance  

Objective 

43.1 Introduction 

43.1.1  Study and management of- Sea weeds 

43.1.2 Seaweed ecosystem 

43.1.3 Artificial seaweeds.  

43.2  Dune vegetation 

43.2.1 Dune initiating and dune building types 

43.2.2 Adaptation and reproduction 

43.2.3 Plant-animal interaction in sand dune.  

43.2.4  Mangroves: physical environment and ecology. 

Summary  

Glossary 

Self Assessment Questions 

References 

 

 

 

 

 

 



404 SPECIAL PAPER 

COURSE/PAPER OPTION II  URBAN GEOGRAPHY AND REGIONAL PLANNING 

UNIT:GEO 404 .1 THEORETICAL BASES OF REGIONAL PLANNING  

SLM – 43a - Urban 
 

Relevance  

Objective 

43.1 Introduction 

43.1.1 History of regional planning in India; pre and post independence 

43.1.2 Theories of regional planning 

43.1.3 Growth pole theory 

43.1.4 Stages of Economic Growth  

43.1.5 Core-perifery theory 

43.1.6 Cumulative causation theory 

43.1.7 Tickle-down effect 

43.1.8 Concept of balanced and unbalanced growth  

Summary  

Glossary 

Self Assessment Questions 

References 

 

 

GEO 404 .1   THEORETICAL BASES OF REGIONAL PLANNING 

Development Perspectives Growth Pole Agropolitan Development  

SLM- 43b - Urban 
 

Relevance  

Objective 

43.2 Introduction 

43.2.1 Regional development perspectives 

43.2.2 Colonial period (Dependency theories- Friedman, Andre Gander  

 Frank, David Slater) 

43.3.1  Growth Pole theories and the developing world by 

43.3.1.1 Perroux 

43.3.1.2 Myrdal 

43.3.1.3 Hirschman, 

43.3.1.4 Boudiville 

43.4  Agropolitan Development 

43.4.1Basic need approach  

43.4.2 E.A.J Johnson 

43.4.3 Dennis Rondinelli-USAID 

Summary  

Glossary 

Self Assessment Questions 

References 



GEO 404.1 COASTAL  HAZARDS  

SLM-43b - Coastal 
                                    

Relevance  

Objective 

43.3 Introduction  

43.3.1  concept of Coastal hazards and their management 

43.3.1 Sea level change- long and short term changes 

43.3.2 Regional and global effects on shore 

43.3.3 Coastal erosion- causes and effects 

43.3.4 Storm hazard- role in sediment transfer, effects on open and estuarine coast, management of storm 

hazard.  

43.4 Techniques of monitoring coastal processes and land forms 

43.5 Coastal studies in India: Monitoring and research  

Summary  

Glossary 

Self Assessment Questions 

References 

 

UNIT: 404B.2 COASTAL ISSUES AND MANAGEMENT 

404.2 COASTAL ISSUES   

SLM-44a 
 

Relevance  

Objective 

44.1Introduction  

44.1.1 Concept of  Coral bleaching 

44.1.2 Impact of Global warming,  

44.1.3 Coastal eutrophication 

44.1.4 Habitat conservation of Coastal lagoons 

44.1.5  Habitat conservation of other coastal wetlands 

44.2 Coastal tourism and environment conflicts 

44.2.1 Beaches and barrier coasts 

44.2.2 Mangrove dominated coast 

44.2.3Coral coasts 

44.2.4 Environmental regulations 

44.3 Application of remote sensing and GIS techniques in coastal management  

44.3.1 Geomorphological mapping 

44.3.2 Coastal cell circulation systems 

44.3.3 Environmental zoning approach 

44.3.4 Identification and diversity of coastal habitats  

Summary  

Glossary 

Self Assessment Questions 

References 



 

404.2 COASTAL  MANAGEMENT  

SLM-44b 
                                                     

               Relevance  

               Objective 

             44.4  Introduction  

44.4.1 Managing coastal change 

44.4.2 Assessment of coastal vulnerability 

44.4.3 Ecosystem valuation of coast 

44.4.4 Integrated coastal zone management 

44.5 coastal regulations; CRZ 

44.5.1 Coastal engineering: Developments in hard structure designs, developments in soft structure 

designs, new dredging   techniques and procedures.  

44.5.2 Coastal urbanization and population pressures 

44.5.3 Coastal resource management 

Summary  

Glossary 

Self Assessment Questions 

            References 

 

 

 

 

 

UNIT: GEO 404 .2PLANNING FOR URBAN DEVELOPMENT  

SLM-44c 
 

  Relevance  

  Objective 

44.1  Introduction 

44.1.1 Concept of developed and under development economy  

44.2 Urban infrastructure planning  

44.3 Urban traffic and transportation planning  

44.4 Planning for urban Housing  

44.5 Application of remote sensing  

Summary  

Glossary 

Self Assessment Question 

Reference 

 

 

 

 

 



COURSE/PAPER  GEO-496: GEODESY AND GIS 

UNIT: GEO496. 1: MAP TRANSFORMATION AND GEODESY 

GEO496. 1: MAP TRANSFORMATION  

SLM- 45a 
 

Relevance 

Objective 

Introduction 

45.1 Map transformation: Scale factor; distortion types; systems of map projections; 

principles of choosing map projection; importance of map projection in GIS. 

         45.2 Principle, construction, properties and uses of following map projections: 

a)  Conformal  Projections-  Mercator’s  Projection;  Transverse  Mercator  Projection  and 

Lambert’s Conformal Conic (LCC) Projection.  

45.3 Principle, construction, properties and uses of following map projections b) Equal Area 

Projection- Mollweide’s Projection. 

c) Conical Projection- Simple Conical Projection with Two Standard Parallels 

 Self Assessment Questions 

 Reference 

 

 

 

GEO496. 1:  GEODESY   

SLM- 45b 
                                              

Relevance  

Objective 

Introduction 

45.4 Geodesy: Scope and application; concept of Geoid, reference ellipsoid and spheroid 

WGS 84, Everest Spheroid. 

45.5 Coordinate Systems: Cartesian, Rectangular, Spherical, Curvilinear, Spherical, UTM 

Grid System. 

Self Assessment Questions 

Reference 

 

 

 

 

 

 

 

 

 

 

 

 

 



UNIT  GEO 495. 2: GEOGRAPHIC INFORMATION SYSTEM  

SLM-46 
 

46.1 Basic Concepts and components in GIS: An overview of the development of the 

GIS fields, Data Sources; Data acquisition methods 

46.2 Data structure: Vector and Raster data structures, data storage. 

46.3 Modern trends in GIS: 3D GIS and Web GIS, Real time GIS, Mobile GIS and 

application of 

GIS 

46.4 Basics of GPS Surveying: Conceptual Framework, Space Segment, Ground 

Segment, Control Segment, Satellite Triangulation, Pseudo Random Code. 

DGPS and GNSS 

46.5 GPS-aided traversing; Manual and Computer plotting for preparation of maps.



 

 

COURSE/PAPER: GEO 495: SPATIAL ANALYSIS AND PROTOTYPE 

RESEARCH 

UNIT GEO495. 1: SPATIAL ANALYSIS IN GEOGRAPHY   

SLM- 47a 
                                                     

Relevance  

Objective 

Introduction 

  47.1  Transport  network  analysis:  Centrality  Indices,  Shortest  path  

analysis(Transport  and allocation problems), Detour and spread. 

47.2 Distance Matrix (Aggregate Travel Distance). 

47.3 Point spatial distribution analysis: Uniformity, randomness and compactness. 

47.4 Analysis of Directional Data; Rose diagram, Dominant Direction, Mean direction. 

47.5 Analysis of Shape: Measures based on axial ratios, perimeters to areas, areas to axial 

length. 

Self Assessment Questions 

Reference 

           

 

 

UNIT- GEO 495. 2: RESEARCH EXERCISE IN GEOGRAPHY   

SLM-47b 
                                            

Relevance  

Objective 

Introduction 

Field work on a specific environmental issue and generation of report (within about 50 

A4 size pages including 15-20 maps/diagrams/field photographs). 

Self Assessment Questions 

Reference 

 

 



SEM-I

MTM 101 Real Analysis (50)
(6SLM)

1. Introduction

2. Objectives

3. Keywords

4. Study Materials

4.1 Metric spaces
4.2 Complete Metric spaces
4.3 Compactness
4.4 Connectedness
4.5 Heine-Borel Theorem
4.6 Separable and non-separable metric spaces
4.7 Functions of bounded variation
4.8 R-S Integral
4.9 Measurable sets
4.10 Concept of Lebesgue function
4.11 Inner, outer measure and their properties
4.12 Set of measure zero
4.13 Cantor set, Borel set and their measurability
4.14 Nonmeasurable sets
4.15 Measurable function: Definition and it’s simple properties
4.16 Borel measurable functions
4.17 Sequence of measurable functions
4.18 Statement of Lusin’s theorem
4.19 Egoroff’s theorem
4.20 Simple functions and it’s properties
4.21 Lebesgue integral on a measurable set: Definition, Basic simple properties.
4.22 Lebesgue integral of a bounded function over a set of finite measure
4.23 Integral of nonnegative measurable functions
4.24 General Lebesgue integral
4.25 Bounded convergence theorem for a sequence of Lebesgue integrable function
4.26 Fatou’s lemma
4.27 Classical Lebesgue dominated convergence theorem
4.28 Monotone convergence theorem
4.29 Relation between Lebesgue integral and Riemann integral

5. Summary

6. Model Question Answers

7. Self Assessment Questions

8. References



MTM 102 Complex Analysis (50)
(6SLM)

1. Introduction

2. Objectives

3. Keywords

4. Study Materials

4.1 Analytic function
4.2 Cauchy- Riemann differential equation
4.3 Construction of analytic function
4.4 Jardan arc, Contour, Rectifiable arcs
4.5 Cauchy’s theorem
4.6 Cauchy’s integral formula
4.7 Morera’s theorem
4.8 Liouville’s theorem
4.9 Taylor’s and Laurent’s series
4.10 Maximum modulus principle
4.11 Residues and Poles
4.12 Isolated Singular Points
4.13 Cauchy’s Residue Theorem
4.14 Residue at Infinity
4.15 Types of Isolated Singular Points
4.16 Residues at Poles
4.17 Zeros of Analytic Functions
4.18 Zeros and Poles
4.19 Behaviour of Functions Near Isolated Singularity
4.20 Application of Residues
4.21 Evaluation of Improper Integrals
4.22 Improper Integrals from Fourier Analysis
4.23 Jordan’s Lemma
4.24 Indented Paths
4.25 An Indentation Around a Branch Point
4.26 Integration Along a Branch Cut
4.27 Definite Integrals Involving Sines and Cosines
4.28 Argument Principle
4.29 Rouch´e’s Theorem
4.30 Inverse Laplace Transforms
4.31 Mapping by Elementary Functions
4.32 Riemann Surfaces Conformal Mapping
4.33 Harmonic Conjugates
4.34 Transformations of Harmonic Functions
4.35 Transformations of Boundary Conditions
4.36 Mapping the Real Axis Onto a Polygon
4.37 Schwarz–Christoffel Transformation

5. Summary

6. Model Question Answers

7. Self Assessment Questions

8. References



MTM 103 Ordinary Differential Equations and Special Functions (50)
(6SLM)

1. Introduction

2. Objectives

3. Keywords

4. Study Materials

4.1 Second Order Linear Differential Equations
4.2 Power Series Method
4.3 Singularity at Infinity
4.4 Frobenius Method
4.5 Hypergeometric Equation
4.6 Some properties of  Hypergeometric Function
4.7 Integral Representation
4.8 Analytic Continuation of F(a,b,c; z)
4.9 Confluent Hypergeometric Equation
4.10 Solution of  Confluent  Hypergeometric Equation
4.11 Integral Representation of Confluent  Hypergeometric Function
4.12 Legendre Differential Equation
4.13 Solution of  Legendre Equation at z=0
4.14 General expression of  Pn(z)
4.15 Rodrigues Formula
4.16 Orthogonality
4.17 Expansion of Functions:  Legendre Series
4.18 Generating Function
4.19 Special Values
4.20 Bounds of  Pn(cosɵ)
4.21 Recurrence Relations
4.22 Integral Representation
4.23 Laplace’s Equation
4.24 Bessel’s Differential Equation and it’s solution
4.25 Generating Function
4.26 Recurrence Relation of  zJ

4.27 Bessel Differential Equation from Recurrence Relations
4.28 Representation Bessel Function as Continued Fraction
4.29 Hankel Functions
4.30 Definition and Properties of Green’s Function
4.31 Theorem on Green’s Function
4.32 Theorem of Green’s Function on Non-homogeneous Differential Equations
4.33 Sturm-Liouville Problem
4.34 Orthogonality of Characteristic Functions
4.35 System of Linear Differential Equations
4.36 Types of Linear Systems
4.37 Definitions and theorems on Linear Systems
4.38 Solution procedure of Homogeneous Linear Systems
4.39 Solution procedure of Non-Homogeneous Linear Systems



5. Summary

6. Model Question Answers

7. Self Assessment Questions

8. References

MTM 104 Advanced Programming in C and MATLAB (50)
(6SLM)

1. Introduction

2. Objectives

3. Keywords

4. Study Materials

4.1 Programming in C
4.1.1 Review of basic concepts of C programming
4.1.2 Arrays
4.1.3 Structure and union
4.1.4 Enum
4.1.5 Pointers: pointers and functions, pointers and arrays, array of pointers, pointers and
4.1.6 Structures
4.1.7 strings and string handling functions
4.1.8 Dynamic memory allocation: using of malloc(), reallc(), calloc() and free()
4.1.9 File handling functions: use of fopen, fclose, fputc, fgets, fputs, fscanf, fprintf, fseek, putc,

getc, putw, getw, append
4.1.10 Low level programming
4.1.11 C pre-processor: Directive, #define, Macro Substitution, conditional compilation, #if, #ifdef,

#ifndef, #else, #endif

4.2 Programming in MATLAB
4.2.1 The Matlab workspace
4.2.2 Data types
4.2.3 Variables
4.2.4 Assignment statements
4.2.5 Arrays
4.2.6 Sets
4.2.7 Matrices
4.2.8 String
4.2.9 Time, date
4.2.10 Cell arrays and structures
4.2.11 Introduction to M – file scripts
4.2.12 Input and output functions
4.2.13 Conditional control statements
4.2.14 Loop control statements
4.2.15 Break
4.2.16 Continue
4.2.17 Return statements



5. Summary

6. Model Question Answers

7. Self Assessment Questions

8. References

MTM 105 Classical Mechanics and Non-linear Dynamics (50)
(6SLM)

1. Introduction

2. Objectives

3. Keywords

4. Study Materials

4.1 Motion of a system of particles
4.2 Generalized coordinates
4.3 Holonomic and nonholonomic system
4.4 Principle of virtual work
4.5 D’Alembart’s Principle
4.6 Lagrange’s equations
4.7 Plane pendulum and spherical pendulum
4.8 Cyclic co-ordinates
4.9 Coriolis force
4.10 Motion relative to rotating earth
4.11 Principle of stationary action
4.12 Hamilton’s principle
4.13 Deduction of Lagrange from Hamilton’s Principle
4.14 Brachitochrone problem
4.15 Lagrange’s equations from Hamilton’s principle
4.16 Invariance transformations
4.17 Conservation laws
4.18 Infinitesimal transformations
4.19 Space-time transformations
4.20 Hamilton’s equations
4.21 Poisson bracket
4.22 Canonical transformations
4.23 Liouville’s theorem
4.24 Small oscillation about equilibrium
4.25 Lagrange’s method
4.26 Normal co-ordinates
4.27 Oscillations under constraint
4.28 Stationary character of a normal mode
4.29 Small oscillation about the state of steady motion
4.30 Normal coordinates Orientation and displacement of a rigid body
4.31 Eulerian angles
4.32 Principal axis transformation
4.33 Euler equations of motion
4.34 Motion of a free body about a fixed point
4.35 Special theory of relativity in Classical Mechanics
4.36 Lorentz transformation



4.37 Consequences of Lorentz transformation
4.38 Force and energy equations in relativistic mechanics
4.39 Nonlinear Dynamics
4.40 Linear systems
4.41 Phase portraits: qualitative behaviour
4.42 Linearization at a fixed point
4.43 Fixed points
4.44 Stability aspects
4.45 Lyapunov functions (stability theorem)
4.46 Typical examples
4.47 Limit cycles
4.48 Poincare-Bendixson theory
4.49 Bifurcations
4.50 Different types of bifurcations

5. Summary

6. Model Question Answers

7. Self Assessment Questions

8. References



MTM 105 Graph Theory (25)
(3SLM)

1. Introduction

2. Objectives

3. Keywords

4. Study Materials

4.1 Basic graph theoretical concepts
4.2 paths and cycles
4.3 connectivity
4.4 trees
4.5 spanning sub graphs
4.6 bipartite graphs
4.7 Hamiltonian and Euler cycles
4.8 Distance and centre
4.9 Cut sets and cut vertices
4.10 Colouring and matching
4.11 Four colour theorem
4.12 Planar graphs
4.13 Dual graph
4.14 Directed graphs
4.15 Weighted graphs
4.16 Matrix representation of graphs
4.17 Algorithms for shortest path and spanning trees
4.18 Intersection graph
4.19 Applications of graphs in operations research.

5. Summary

6. Model Question Answers

7. Self Assessment Questions

8. References



MTM 197 Lab.1:(Computational Methods: Using MATLAB) (25)

1. Introduction

2. Objectives

3. Keywords

4. Study Materials

4.1 Working with matrix
4.1.1 Generating matrix
4.1.2 Concatenation
4.1.3 Deleting rows and columns.
4.1.4 Symmetric matrix
4.1.5 Matrix multiplication
4.1.6 Test the matrix for singularity
4.1.7 Magic matrix.
4.1.8 Matrix analysis using function: norm, normest, rank, det, trace, null, orth, rref,

subspace, inv, expm, logm, sqrtm, funm.

4.2 Array
4.2.1 Addition, Subtraction,
4.2.2 Element-by-element multiplication
4.2.3 Element-by-element division
4.2.4 Element-by-element left division
4.2.5 Element-by-element power
4.2.6 Multidimensional Arrays
4.2.7 Cell Arrays
4.2.8 Characters and Text in array.

4.3 Graph Plotting
4.3.1 Plotting Process
4.3.2 Creating a Graph
4.3.3 Graph Components,
4.3.4 Figure Tools,
4.3.5 Arranging Graphs Within a Figure
4.3.6 Choosing a Type of Graph to Plot
4.3.7 Editing Plots, Plotting
4.3.8 Two Variables with Plotting Tools
4.3.9 Changing the Appearance of Lines and Markers
4.3.10 Adding more Data to the Graph
4.3.11 Changing the Type of Graph
4.3.12 Modifying the Graph Data Source,
4.3.13 Annotating Graphs for Presentation
4.3.14 Exporting the Graph.

4.4 Using Basic Plotting Functions
4.4.1 Creating a Plot
4.4.2 Plotting Multiple Data Sets in One Graph
4.4.3 Specifying Line Styles and Colors
4.4.4 Plotting Lines and Markers
4.4.5 Graphing Imaginary and Complex Data
4.4.6 Adding Plots to an Existing Graph
4.4.7 Figure Windows



4.4.8 Displaying Multiple
4.4.9 Plots in One Figure
4.4.10 Controlling the Axes , Adding Axis Labels and Titles
4.4.11 Saving Figures.
4.4.12 Programming: Conditional Control – if, else, switch
4.4.13 Loop Control – for, while, continue,break
4.4.14 Error Control – try, catch
4.4.15 Program Termination – return.

4.5 Scripts and Functions
4.5.1 Scripts
4.5.2 Functions
4.5.3 Types of Functions
4.5.4 Global Variables
4.5.5 Passing String Arguments to Functions
4.5.6 The eval Function
4.5.7 Function Handles
4.5.8 Function Functions,
4.5.9 Vectorization
4.5.10 Preallocation.

4.6 Linear Algebra
4.6.1 Systems of Linear Equations
4.6.2 Inverses and Determinants
4.6.3 Factorizations
4.6.4 Powers and Exponentials
4.6.5 Eigenvalues
4.6.6 Singular Values.

4.7 Polynomials
4.7.1 Polynomial functions in the MATLAB® environment
4.7.2 Representing Polynomials
4.7.3 Evaluating Polynomials
4.7.4 Roots
4.7.5 Derivatives
4.7.6 Convolution
4.7.7 Partial Fraction Expansions
4.7.8 Polynomial Curve Fitting
4.7.9 Characteristic Polynomials

5. Summary

6. Model Question Answers

7. Self Assessment Questions

8. References



SEM-II

MTM 201 Fluid Mechanics (50)
(6SLM)

1. Introduction

2. Objectives

3. Keywords

4. Study Materials

4.1 Viscous Flow
4.2 Real and Ideal Fluids
4.3 Types of fluid Flow: Real/Ideal Fluid Flow
4.4 Compressible/Incompressible flow, Newtonian/Non-Newtonian fluids, Rotational/irrotational
4.5 flows, Steady/Unsteady Flow, Uniform/Non uniform Flow, One, Two or Three Dimensional

flow, Laminar or Turbulent Flow
4.6 Preliminaries for the derivation of governing equation: Coordinate systems: Lagrangian

description and Eulerian description
4.7 Models of the flow: Finite Control Volume and Infinitesimal Fluid Element), Substantial

Derivative, Source of Forces
4.8 Derivation of Governing Equations: Derivation of Continuity Equation, Derivation of

Momentum Equation
4.9 Special case : Incompressible Newtonian Fluid
4.10 Physical interpretation
4.11 Derivation of Energy Equation
4.12 Boundary Layer Theory:Prandtl’s Concept of Boundary Layer
4.13 Boundary Layer Flow along a Flat Plate
4.14 Governing Equations
4.15 Boundary Conditions
4.16 Exact Solution of the Boundary-Layer Equations for Plane Flows (Similarity Solution,

Vorticity, Stress)
4.17 Exact/Analytical Solution of Navier-Stokes Equation
4.18 Reynolds number
4.19 Non-dimensionalization
4.20 Importance of Reynolds number to Navier-Stokes Equation
4.21 Exact Solution of Navier-Stokes Equation (Couette-Poisseuille flow, Flow of a Viscous Fluid

with Free Surface on an Inclined Plate)

4.22 Incompressible Viscous Flows via Finite Difference Methods: Variable arrangement (Cell
center / Collocated arrangement or Staggered Gird)

4.23 One-Dimensional Computations by Finite Difference Methods
4.24 Space discresiation (Simple and general methods based on Taylor’s series for first, second, and

fourth order accuracy, and hence Accuracy of the Discretisation Process)

4.25 Time discretization (Explicit Algorithm, Implicit Algorithm and Semi-implicit Algorithm)
4.26 Solution of Couette flow using FTCS and Crank-Nicolson methods



5. Summary

6. Model Question Answers

7. Self Assessment Questions

8. References

MTM 202 Numerical Analysis (50)
(6SLM)

1. Introduction

2. Objectives

3. Keywords

4. Study Materials

4.1 Cubic spline interpolation
4.2 Lagrange’s bivariate interpolation
4.3 Approximation of function
4.4 Chebyshev polynomial
4.5 Minimax property
4.6 Curve fitting by least square method
4.7 Use of orthogonal polynomials
4.8 Economization of power series
4.9 Numerical integration
4.10 Newton-Cotes formulae-open type
4.11 Gaussian quadrature
4.12 Gauss-Legendre
4.13 Gauss-Chebyshev
4.14 Integration by Monte Carlo method
4.15 Roots of polynomial equation
4.16 Bairstow method
4.17 Solution of a system of non-linear equations
4.18 by fixed point method
4.19 Newton-Raphson methods
4.20 Convergence and rate of convergence
4.21 Solution of a system of linear equations
4.22 Matrix inverse
4.23 LU decomposition method
4.24 Solution of tri-diagonal system of equations
4.25 Ill-conditioned linear systems
4.26 Relaxation method
4.27 Eigenvalue problem
4.28 Power method
4.29 Jacobi’s method
4.30 Solution of ordinary differential equation
4.31 Runge-Kutta method to solve a system of equations and second order IVP
4.32 Predictor-corrector method
4.33 Milne’s method



4.34 Solution of second order boundary value problem by finite difference and finite element
methods

4.35 Partial differential equation
4.36 Finite difference scheme
4.37 Parabolic equation
4.38 Crank-Nicolson method
4.39 Iteration method to solve Elliptic and hyperbolic equations

5. Summary

6. Model Question Answers

7. Self Assessment Questions

8. References

MTM 203 Unit-1: Abstract Algebra (25)
(3SLM)

1. Introduction

2. Objectives

3. Keywords

4. Study Materials

4.1 Groups
4.2 Morphism of groups
4.3 Quotient groups
4.4 Fundamental theorem on homomorphism of groups
4.5 Isomorphism theorems
4.6 Automorphism
4.7 Solvable groups and theorems on them
4.8 Direct product
4.9 Conjugacy
4.10 Conjugate classes
4.11 Class equation
4.12 Theorems on finite groups
4.13 Cauchy’s theorem
4.14 Sylow’s theorem
4.15 Application of Sylow’s theorem
4.16 Simple groups
4.17 Permutation groups
4.18 Cayley theorem
4.19 Group actions
4.20 Rings
4.21 Integral domain
4.22 Quotient rings
4.23 Morphism of rings
4.24 Isomorphism theorem
4.25 Ideals (Prime and maximal)
4.26 Euclidean domain
4.27 Principal ideal domain
4.28 Unique factorization domain
4.29 Polynomial rings



4.30 Skew fields
4.31 Fields
4.32 Field extensions
4.33 Finite, algebraic and finitely generated field extensions
4.34 Classical ruler and compass constructions
4.35 Splitting fields and normal extensions, algebraic closures
4.36 Finite fields
4.37 Cyclotomic fields
4.38 Separable and inseparable extensions

5. Summary

6. Model Question Answers

7. Self Assessment Questions

8. References

MTM 203 Unit-2: Linear Algebra (25)
(3SLM)

1. Introduction

2. Objectives

3. Keywords

4. Study Materials

4.1 Review of Linear transformations
4.2 Matrix representation of Linear transformation
4.3 Linear operators
4.4 Isomorphism, Isomorphism theorems
4.5 Invertibility and change of coordinate matrix
4.6 Dual space
4.7 Minimal polynomial
4.8 Diagonlization
4.9 Canonical Forms
4.10 Triangular canonical form
4.11 Nilpotent transformations
4.12 Jordan canonical form
4.13 Rational canonical form
4.14 Inner product spaces
4.15 Hermitian transformations
4.16 Unitary transformations
4.17 Normal transformations
4.18 Spectral theorem
4.19 Bilinear forms
4.20 Symmetric and Skew-symmetric bilinear forms
4.21 Sylvester's law of inertia

5. Summary

6. Model Question Answers



7. Self Assessment Questions

8. References

C-MTM-204A Statistical and Numerical Methods (50)
(6SLM)

1. Introduction

2. Objectives

3. Keywords

4. Study Materials

4.1 Statistical Methods
4.1.1 Mean, median, mode
4.1.2 Bi-variate correlation and regression
4.1.3 Properties and Significance
4.1.4 Time series analysis
4.1.5 Hypothesis testing: chi-square test, t-test and F-test
4.1.6 ANOVA

4.2 Numerical methods
4.2.1 Sources and causes of errors
4.2.2 Types of errors
4.2.3 Lagrange’s and Newton’s interpolation (deduction is not required)
4.2.4 Roots of algebraic and transcendental equations
4.2.5 Bisection Method
4.2.6 Newton-Rapshon methods
4.2.7 Rate of convergence
4.2.8 Solution of system of linear equations, Cramer’s rule
4.2.9 Gauss-elimination method
4.2.10 Integration by trapezoidal method
4.2.11 Integration by Simpson 1/3 methods
4.2.12 Solution of ordinary differential equation by Euler’s method, Runge-Kutta

method

5. Summary

6. Model Question Answers

7. Self Assessment Questions

8. References



C-MTM-204B History of Mathematics (50)
(6SLM)

1. Introduction

2. Objectives

3. Keywords

4. Study Materials

4.1 Ancient Mathematical Sources
4.2 Mathematics in Ancient Mesopotamia
4.3 The Numeral System and Arithmetic Operations
4.4 Geometric and Algebraic Problems
4.5 Mathematical Astronomy
4.6 Mathematics in Ancient Egypt
4.7 Assessment of Egyptian Mathematics
4.8 Greek Mathematics
4.9 The Development of Pure Mathematics
4.10 The Pre-Euclidean Period
4.11 The Elements
4.12 The Three Classical Problems
4.13 Geometry in the 3rd Century BCE
4.14 Archimedes
4.15 Apollonius
4.16 Applied Geometry
4.17 Later Trends in Geometry and Arithmetic
4.18 Greek Trigonometry and Mensuration
4.19 Number Theory
4.20 Survival and Influence of Greek Mathematics
4.21 Mathematics in the Islamic World (8th–15th Century)
4.22 Mathematics in the 9th Century
4.23 Mathematics in the 10th Century
4.24 Omar Khayyam
4.25 Islamic Mathematics to the 15th Century’s Foundations of Mathematics :Ancient Greece to the

Enlightenment
4.26 The Axiomatic Method
4.27 Number Systems
4.28 The Re examination of Infinity
4.29 Calculus Reopens Foundational Philosophy of Mathematics: Mathematical Platonism,

Traditional Platonism
4.30 Non-traditional Versions
4.31 Mathematical Anti-Platonism
4.32 Realistic Anti-Platonism
4.33 Nominalism
4.34 Logicism
4.35 Intuitionism and Formalism
4.36 Mathematical Platonism: For and Against
4.37 The Fregean
4.38 Argument for Platonism
4.39 The Epistemological Argument

5. Summary

6. Model Question Answers

7. Self Assessment Questions

8. References



C-MTM-205 General Theory of Continuum Mechanics (50)
(6SLM)

1. Introduction

2. Objectives

3. Keywords

4. Study Materials

4.1 Stress: Body force
4.2 Surface forces
4.3 Cauchy’s stress principle
4.4 Stress vector
4.5 State of stress at a point
4.6 Stress tensor
4.7 The stress vector –stress tensor relationship
4.8 Force and moment equilibrium
4.9 Stress tensor symmetry stress quadric of Cauchy
4.10 Stress transformation laws
4.11 Principal stress
4.12 Stress invariant
4.13 Stress ellipsoid
4.14 Strain
4.15 Deformation Gradients
4.16 Displacement Gradient Deformation tensor
4.17 Finite strain tensors
4.18 Small deformation theory-infinitesimal strain tensor
4.19 Linear rotation tensor
4.20 Interpretation of the linear strain tensors
4.21 Strength ratio
4.22 Finite strain interpretation
4.23 Principal strains
4.24 Strain invariant
4.25 Cubical dilatation
4.26 Compatibility equation for linear strain
4.27 Strain energy function
4.28 Hook’s law
4.29 Saint –Venant’s principal
4.30 Airy’s strain function
4.31 Isotropic media
4.32 Elastic constrains
4.33 Moduli of elasticity of isotropic bodies and their relation
4.34 Displacement equation of motion
4.35 Waves in isotropic elastic media
4.36 Perfect fluid: Kinematics of fluid
4.37 Lagrangian method
4.38 Eulerian method
4.39 Equation of continuity
4.40 Stream lines and path lines
4.41 Irrotational motion and its physical interpretation
4.42 Velocity potential
4.43 Euler’s equation of motion of an in viscid fluid
4.44 Cauchy’s integral
4.45 Bernoulli’s equation



4.46 Integration of Euler’s equation
4.47 Impulsive motion of fluid
4.48 Energy equation
4.49 Motion in two dimensions
4.50 The stream functions Complex potential
4.51 Source, sink and doublet and their images
4.52 Milne-Thompson circle theorem and its application
4.53 Vorticity
4.54 Kelvin’s circulation theorem
4.55 Kelvin’s minimum energy theorem

5. Summary

6. Model Question Answers

7. Self Assessment Questions

8. References

C-MTM-206 General Topology (25)
(3SLM)

1. Introduction

2. Objectives

3. Keywords

4. Study Materials

4.1 Topological Spaces
4.2 Basic Concepts: Open sets, closed sets, neighbourhoods, basis, sub-basis, limit points,

closures, interiors, continuous functions, homeomorphisms
4.3 Examples of topological spaces
4.4 subspace topology
4.5 product topology
4.6 metric topology
4.7 order topology
4.8 Quotient Topology
4.9 Connected spaces
4.10 Connected subspaces of the real line
4.11 Components and local connectedness
4.12 Compact spaces
4.13 Local–compactness
4.14 Tychnoff’s Theorem on compact spaces
4.15 Separation Axioms: 1st and 2nd countable spaces
4.16 Hausdorff spaces
4.17 Regularity, Complete Regularity



4.18 Normality
4.19 Urysohn Lemma
4.20 Urysohn Metrization Theorem
4.21 Tietze Extension theorem

5. Summary

6. Model Question Answers

7. Self Assessment Questions

8. References



MTM-297 Lab. 2: Language: C- Programming with Numerical Methods (25)
(3SLM)

1. Introduction

2. Objectives

3. Keywords

4. Study Materials

4.1 On Searching and Sorting Problems
4.1.1 Linear and binary search
4.1.2 Bubble sort
4.1.3 Insertion
4.1.4 Selection techniques

4.2 String manipulation
4.2.1 No of occurrence of a letter in a given string
4.2.2 Palindrome nature of string
4.2.3 Rewrite the name with surname first
4.2.4 Print a string in a reverse order
4.2.5 String searching
4.2.6 Sorting of names in alphabetic order
4.2.7 Find and replace a given letter or word in a given string
4.2.8 Combinations of letters of a word
4.2.9 Conversion of name into abbreviation form
4.2.10 Pattern matching

4.3 On Numerical Problems
4.3.1 Evaluation of determinant by Gauss elimination method, using partial pivoting
4.3.2 Matrix inverse by partial pivoting
4.3.3 Roots of Polynomial equation
4.3.4 Solution of system of linear equations by Gauss Seidal iteration method

Matrix inversion method, LU decomposition method, Gauss elimination method
4.3.5 Solution of Tri-diagonal equations
4.3.6 Interpolation: Difference table, Lagrange, Newton forward and backward

interpolation, Cubic spline interpolation
4.3.7 Integration: Gauss quadrature rule, Integration by Monte Carlo method,

Double integration
4.3.8 Solution of ODE: Euler and Modified Euler, Runge-Kuta, Predictor and

Corrector method: Milne method
4.3.9 Solution of PDE by Finite difference method
4.3.10 Eigen value of a matrix: Power method, Jacobi method

4.4 Statistical Problems
4.4.1 On bivariate distribution: Correlation coefficient, Regression lines, Curve fitting
4.4.2 Multiple regressions
4.4.3 Simple hypothesis testing



SEM-III

MTM 301 PARTIAL DIFFERENTIAL EQUATIONS AND
GENERALIZED FUNCTIONS (50)

(6SLM)

1. Introduction

2. Objectives

3. Keywords

4. Study Materials

4.1. Partial Differential Equations
4.2. Origin of first order Partial Differential Equations
4.3. Classification of   first order Partial Differential Equations
4.4. Quasi-linear equations of First Order
4.5. Integral surface passing through a given curve
4.6. Surface orthogonal to a given system of surfaces
4.7. Compatible systems
4.8. Non linear first order Partial Differential Equations
4.9. Cauchy’s method of characteristics
4.10. Charpit’s method
4.11. Jacobi’s method
4.12. Solutions  of Partial Differential Equations satisfying given conditions

5. Summary

6. Model Question Answers

7. Self Assessment Questions

8. References



MTM 302 TRANSFORMS AND INTEGRAL EQUATIONS
(6SLM)

1. Introduction

2. Objectives

3. Keywords

4. Study Materials

4.1 Fourier Transform
4.2 Properties of Fourier transform
4.3 Inversion formula, Convolution, arseval’s relation, Multiple Fourier transform,
4.4 Bessel’s inequality,
4.5 Application of transform to Heat, Wave and Laplace equations (Partial differential

equations).
4.6 Laplace Transform:Laplace Transform,
4.7 Properties of Laplace transform,
4.8 Inversion formula of Laplace transform (Bromwich formula),
4.9 Convolution theorem,
4.10 Application to ordinary and partial differential equations.
4.11 Wavelet Transform:Time-frequency analysis,
4.12 Multi-resolution analysis,
4.13 Spline wavelets,
4.14 Sealing function,
4.15 Short-time Fourier transforms,
4.16 Wavelet series,
4.17 Orthogonal wavelets,
4.18 Applications to signal and image processing.
4.19 Integral Equation:Formulation of integral equations,
4.20 Integral equations of Fredholm and Volterra type,
4.21 Solution by successive substitutions and successive approximations,
4.22 Resolvent Kernel Method,
4.23 Integral equations with degenerate kernels,
4.24 Abel’s integral equation,
4.25 Integral Equations of convolution type and their solutions by Laplace transform,
4.26 Fredholm’s theorems,
4.27 Integral equations with symmetric kernel,
4.28 Eigen value and Eigen function of integral equation and their simple properties,
4.29 Fredholm alternative.

5. Summary

6. Model Question Answers

7. Self Assessment Questions

8. References



MTM 303 Unit-1: Dynamical Oceanology and Meteorology (25)
(3 SLM)

1. Introduction

2. Objectives

3. Keywords

4. Study Materials

4.1 Dynamical Oceanology
4.2 Properties of Sea Water relevant to Physical Oceanography
4.3 Measurement of density, temperature and salinity
4.4 Relative density
4.5 sigma-t and specific volume
4.6 Density and specific volume as functions of temperature, salinity and pressure
4.7 The Basic Physical Laws used in Oceanography and Classifications of Forces and

Motions in the Sea
4.8 The Equation of Continuity of Volume
4.9 The Equation of Motion
4.10 The derivation of the terms in the equation of motion
4.11 The pressure term
4.12 Transforming from axes fixed in space to axes fixed in the rotating earth, Gravitation

and gravity
4.13 The Coriolis terms
4.14 Dynamical Meteorology
4.15 Composition of Atmosphere
4.16 Basic Thermodynamics of the atmosphere
4.17 Poisson’s Equation
4.18 Potential temperature
4.19 Equation of state of dry air
4.20 Hydrostatic equation
4.21 Variation of pressure with altitude
4.22 Hypsometric equation
4.23 Dry adiabatic lapse rate
4.24 Equation of moist air
4.25 Virtual temperature
4.26 Mixing ratio
4.27 Specific humidity, absolute humidity and relative humidity
4.28 Fundamental atmospheric forces
4.29 Derivation of momentum equation of an air parcel in vector and Cartesian form
4.30 Geostrophic wind and Gradient wind

5. Summary

6. Model Question Answers

7. Self Assessment Questions

8. References



MTM 303 Unit-2: Operations Research (25)
(3 SLM)

1. Introduction

2. Objectives

3. Keywords

4. Study Materials

4.1 Inventory control: Deterministic Inventory control including price breaks and Multi-item
with constraints.

4.2 Queuing Theory: Basic Structures of queuing models
4.3 Poisson queues –M/M/1, M/M/C for finite and infinite queue length
4.4 Non-Poisson queue -M/G/1
4.5 Machine-Maintenance (steady state)
4.6 Classical optimization techniques: Single variable optimization, multivariate optimization

(with no constraint, with equality constraints and with inequality constraints).

5. Summary

6. Model Question Answers

7. Self Assessment Questions

8. References



MTM 304 Discrete Mathematics (50)
(6 SLM)

1. Introduction

2. Objectives

3. Keywords

4. Study Materials

4.1 Boolean algebra
4.2 Duality
4.3 Basic Theorems
4.4 lattice
4.5 Representation Theorem
4.6 Sum-of-product form for sets
4.7 Sum-of-products forms for Boolean Algebra
4.8 Proposional Logic
4.9 Tautology Sets
4.10 Cardinality
4.11 Mathematical Induction
4.12 Principle of Inclusion and exclusion.
4.13 Computability and Formal Languages
4.14 Ordered Sets.
4.15 Languages.
4.16 Phrase Structure Grammars.
4.17 Types of Grammars and Languages.
4.18 Finite State Machines: Equivalent Machines.
4.19 Finite State Machines as Language Recognizers.
4.20 Partial Order Relations and Lattices
4.21 Chains and Antichains
4.22 Graph Theory
4.23 Walks
4.24 Paths
4.25 connected graphs
4.26 regular and bipartite graphs
4.27 cycles and circuits.
4.28 Tree and rooted tree.
4.29 Spanning trees.
4.30 Eccentricity of a vertex radius and diameter of a graph.
4.31 Centre(s) of a tree.
4.32 Hamiltonian and Eulerian graphs
4.33 Planar graphs
4.34 Analysis of Algorithms: Time Complexity. Complexity of Problems.
4.35 Discrete Numeric Functions and Generating Functions.

5. Summary

6. Model Question Answers

7. Self Assessment Questions

8. References



MTM 305A Special Paper-OM: Dynamical Oceanology (50)
(6 SLM)

1. Introduction

2. Objectives

3. Keywords

4. Study Materials

4.1 The Role of the Non-linear Terms and the Magnitudes of Terms in the Equations of
Motion

4.2 The non-linear terms in the equation of motion,
4.3 Reynolds Number, Reynolds stresses
4.4 Equations for the mean or average flow
4.5 eddy viscosity
4.6 Scaling the equations of motion
4.7 Rossby number
4.8 Ekman number
4.9 Currents without Friction (Geostrophic Flow):Hydrostatic equilibrium
4.10 Inertial motion
4.11 Geopotential surfaces
4.12 Isobaric surfaces
4.13 The geostrophic equation
4.14 Deriving absolute velocities,
4.15 Relations between isobaric and level surfaces
4.16 Relations between isobaric and isopycnal surfaces and currents
4.17 The beta spiral
4.18 Currents with Friction (Wind-driven Circulation)
4.19 The equation of motion with friction: included, Ekman's solution to the equation of

motion with friction present
4.20 Sverdrup's solution for the wind-driven circulation Vorticity and Circulation:Vorticity
4.21 Kelvin’s theorem for barotropic fluid
4.22 Vortex line and Vortex tube
4.23 Helmholtz’s theorem
4.24 Vorticity equation
4.25 Physical Interpretation
4.26 Baroclinicvorticity equation
4.27 Vortex Motion:Circular Vortex, the circulation of circular vortex, Rectilinear Vortex,

Vortex Pair, Vortex Doublet, Infinite Row of Parallel Rectilinear Vortices (Single Infi
nite Row, Two rows of vortices)

4.28 Karman Vortex

5. Summary

6. Model Question Answers

7. Self Assessment Questions

8. References



MTM 306A Special Paper-OM: Dynamical Meteorology (50)
(6 SLM)

1. Introduction

2. Objectives

3. Keywords

4. Study Materials

4.1 Thermodynamics of the atmosphere
4.2 Adiabatic lapse rate for moist unsaturated air
4.3 The effect of Ascent and descent on lapse rare and stability
4.4 The Clausius – Clapeyron equation
4.5 The saturated adiabatic lapse rate and stability
4.6 Saturation by Isobaric cooling
4.7 Dew point changes in adiabatic motion
4.8 Saturation by adiabatic ascent
4.9 Pseudoadiabatic change
4.10 Wet-bulb temperature
4.11 Potential temperature
4.12 Wet – bulb potential temperature
4.13 Vertical stability by Parcel method
4.14 Slice method of stability analysis
4.15 Horizontal mixing of air masses
4.16 Vertical mixing of air masses
4.17 Purpose and use of Aerological diagrams
4.18 Area Equivalence
4.19 Properties of Tephigram
4.20 Clapeyron diagram
4.21 Emagram Dynamics in Atmosphere
4.22 Equation of momentum of an air parcel in spherical coordinates, natural coordinates

and isobaric coordinates.
4.23 Vertical shear of Geostrophic wind
4.24 Thermal wind equation
4.25 Vertical variation of pressure system
4.26 Atmospheric energy equation
4.27 Circulation and vorticity in the atmosphere
4.28 Equation of vorticity
4.29 Rate of change of circulation.

5. Summary

6. Model Question Answers

7. Self Assessment Questions

8.References



MTM 305 B Special Paper-OR: Advanced Optimization and Operations
Research (50)

(6 SLM)
1. Introduction

2. Objectives

3. Keywords

4. Study Materials

4.1 Revised simplex method(with and without artificial variable).
4.2 Modified dual simplex
4.3 Large Scale Linear Programming: Decomposition Principle of Dantzig and Wolf
4.4 Parametric and post-optimal analysis: Change in the objective function
4.5 Change in the requirement vector
4.6 Addition of a variable, Addition of a constraint
4.7 Parametric analysis of cost and requirement vector
4.8 Search Methods: Fibonacci and golden section method
4.9 Gradient Method: Method of conjugate directions for quadratic function
4.10 Steepest descent and Davodon-Fletcher-Powell method
4.11 Methods of feasible direction and cutting
4.12 hyper-plane method
4.13 Integer Programming: Gomory’s cutting plane algorithm
4.14 Gomory’s mixed integer problem algorithm
4.15 A branch and bound algorithm
4.16 Concept of  Goal Programming
4.17 Difference between LP and GP approach
4.18 Graphical solution-method of Goal Programming
4.19 Modified simplex method of Goal Programming
4.20 Optimization for Several Variables: Algebraic approach
4.21 Algebraic geometrical approach
4.22 cost–different approach
4.23 Inequality approach

5. Summary

6. Model Question Answers

7. Self Assessment Questions

8. References



MTM 306 B Special Paper-OR: Special Paper-OR: Operational Research Modeling -I (50)
(6 SLM)

1. Introduction

2. Objectives

3. Keywords

4. Study Materials

4.1 Dynamic Programming
4.2 Nature of dynamic programming
4.3 Deterministic processes
4.4 Non-Sequential discrete optimization
4.5 Allocation problems
4.6 Assortment problems
4.7 Sequential discrete optimization
4.8 Long-term planning problem
4.9 Multi-stage decision process
4.10 Application of Dynamic Programming in production scheduling and routing

problems
4.11 Inventory control: Probabilistic inventory control(with and without lead time)
4.12 Dynamic inventory models. Basic concept of supply –chain management and two

echelon supply chain model
4.13 Network:PERT and CPM:Basic difference between PERT and CPM, Steps of

PERT/CPM Techniques, PERT/CPM Network components and precedence
relationships

4.14 Critical path analysis
4.15 Probability in PERT analysis, Project Time-Cost, Trade-off, Updating of the project
4.16 Resource allocation ––resource smoothing and resource leveling
4.17 Replacement and Maintenance Models: Introduction, Failure Mechanism of items
4.18 Replacement of items deteriorates with time
4.19 Replacement policy for equipments when value of money changes with constant rate

during the period
4.20 Replacement of items that fail completely––individual replacement policy and group

replacement policy
4.21 Other replacement problems ––staffing problem, equipment renewal problem
4.22 Simulation: Introduction, Steps of simulation process, Advantages and disadvantages

of simulation,Stochastic simulation and random numbers––Monte Carlo simulation,
Random number, Generation, Simulation of Inventory Problems, Simulation of
Queuing problems, Role of computers in Simulation, Applications of Simulations.

5. Summary

6. Model Question Answers

7. Self Assessment Questions

8. References



SEM-IV

MTM 401 Functional Analysis (50)
(6SLM)

1. Introduction

2. Objectives

3. Keywords

4. Study Materials

4.1 Normed spaces
4.2 Continuity of linear maps
4.3 Bounded linear transformation
4.4 Banach space
4.5 Quotioent of normed linear spaces
4.6 Hahn-Banach Extension theorem and Its applications
4.7 Conjugate spaces, Reflexive spaces
4.8 Uniform Boundedness Principle and its applications
4.9 Closed Graph Theorem, Open Mapping Theorem and their applications
4.10 Inner product spaces
4.11 Hilbert spaces
4.12 Orthonormal basis, Complete Orthonormal basis
4.13 Cauchy-Schwarz inequality
4.14 Parallelogram law
4.15 Projection theorem
4.16 Relation between IPS and NLS
4.17 Bessel’s inequality
4.18 Parseval’s identity.
4.19 Strong and Weak convergence of sequence of operators
4.20 Reflexivity of Hilbert space
4.21 Riesz Representation theorem for bounded linear functional on a Hilbert space.
4.22 Self-adjoint operator
4.23 Normal, Unitary and Positive operators
4.24 Related theorems

5. Summary

6. Model Question Answers

7. Self Assessment Questions

8. References



MTM 402 Unit-1: Fuzzy Mathematics with Applications (25)
(3 SLM)

1. Introduction
2. Objectives
3. Keywords
4. Study Materials

4.1 Basic concept and definition of fuzzy sets
4.2 Standard fuzzy sets operations and its properties
4.3 Basic terminologies
4.4 Fuzzy relations
4.5 Properties of α-Cut
4.6 Zadeh’s extension principle
4.7 Interval arithmetic
4.8 Fuzzy numbers and their representation
4.9 Arithmetic of fuzzy numbers
4.10 Basic concept of fuzzy matrices
4.11 Basic concepts of fuzzy differential equations
4.12 Linear Programming Problems with fuzzy resources
4.13 Vendegay’s approach
4.14 Werner’s approach
4.15 L.P.P. with fuzzy resources and objective: Zimmermann’s approach.
4.16 L.P.P. with fuzzy parameters in the objective function
4.17 Fuzzy multiobjective linear programming problems

5. Summary

6. Model Question Answers

7. Self Assessment Question

8. References



MTM 402 Unit-2: Soft Computing (25)
(3 SLM)

1. Introduction

2. Objectives

3. Keywords

4. Study Materials

4.1 Introduction of soft computing
4.2 fuzzy logic
4.3 Genetic Algorithm
4.4 Neural networks
4.5 Application of fuzzy logic concepts in scientific problems
4.6 Solution of optimization problems using Genetic Algorithm
4.7 Neural Network approaches in scientific analysis
4.8 Design and diagnostic problems

5. Summary

6. Model Question Answers

7. Self Assessment Questions

8. References



MTM 403 Unit-1: Magneto Hydro-Dynamics (25)
(3 SLM)

1. Introduction

2. Objectives

3. Keywords

4. Study Materials

4.1 Maxwell’s electromagnetic field equations when medium in motion
4.2 Lorentz’s force
4.3 The equations of motion of a conducting fluid
4.4 Basic equations
4.5 Simplification of the electromagnetic field equation
4.6 Magnetic Reynolds number
4.7 Alfven theorem
4.8 Magnetic body force
4.9 Ferraro’s law of isorotation
4.10 Laminar Flow of a viscous conducting liquid between parallel walls in transverse magnetic fields
4.11 M.H.D. Flow Past a porous flat plate without induced magnetic field
4.12 MHD Couelte Flow under different boundary conditions
4.13 Magneto hydro dynamics waves
4.14 Hall currents
4.15 MHD flow past a porous flat plate without induced magnetic field

5. Summary

6. Model Question Answers

7. Self Assessment Questions

8. References



MTM 403 Unit-2: Stochastic Process and Regression (25)
(3 SLM)

1. Introduction

2. Objectives

3. Keywords

4. Study Materials

4.1 Stochastic Process
4.2 Markov chains with finite and countable state space
4.3 Classification of states
4.4 Limiting behaviour of n state transition probabilities
4.5 Stationary distribution
4.6 Branching process
4.7 Random walk
4.8 Gambler’s ruin problem
4.9 Markov processes in continuous time
4.10 Poisson’s process Partial correlation
4.11 Multiple correlations
4.12 Advanced theory of linear estimation.

5. Summary

6. Model Question Answers

7. Self Assessment Questions

8. References



MTM 404A Special Paper-OM: Computational Oceanology (50)
(6 SLM)

1. Introduction

2. Objectives

3. Keywords

4. Study Materials

4.1 Shallow water theory
4.2 Quasi-Homogeneous Ocean
4.3 Derivation of depth-averaged continuity equation
4.4 Momentum equation and vorticity equation
4.5 Potential Vorticity
4.6 Derivation of potential vorticity equation
4.7 Analytical Approaches: Linear waves in the absence of rotation
4.8 Geostrophic adjustment
4.9 Sverdrup waves
4.10 Inertial waves and Poincare waves
4.11 Kelvin waves at a straight coast
4.12 Planetary Rossby waves
4.13 Computational Approaches: One-dimensional gravity waves with centred space differencing
4.14 Two-dimensional gravity waves with centred space differencing
4.15 The shallow-water equations with explicit-Euler Scheme
4.16 Implicit-Euler scheme
4.17 Leap-frog schemes
4.18 Boundary conditions (Closed boundary conditions, Open boundary conditions Cyclic boundary

conditions )
4.19 Finite Volume Method:Equations with First order Derivatives Only, with second order Derivatives
4.20 The Finite Volume Method for Shallow Water Equations (one and two- dimensional situation)
4.21 First Order Upwind (FOU) and Lax-Friedrichs Schemes for the Shallow Water Equations
4.22 The Finite Volume Method for Diffusion Problems (Steady One dimensional Condition with The

Upwind Scheme, Unsteady One-Dimensional Condition, Two-And Three-Dimensional Situations)
4.23 Convection and Diffusion Problems (one and two dimensional situation).

5. Summary

6. Model Question Answers

7. Self Assessment Questions

8. References



MTM 405A Special Paper-OM: Dynamical Meteorology –II (25)
(3 SLM)

1. Introduction

2. Objectives

3. Keywords

4. Study Materials

4.1 Surface of discontinuity
4.2 Slope of frontal surface
4.3 Pressure distribution near fronts
4.4 Pressure tendency below frontal surface
4.5 Condition for frontogenesis and frontolysis in a deformation field
4.6 Geostrophic front
4.7 Global Circulation
4.8 Meridionaltemperature gradient
4.9 Jet stream
4.10 Rossby waves
4.11 Perturbation method
4.12 Gravity waves
4.13 Hurricane
4.14 Storm Surge
4.15 Numerical Weather Prediction
4.16 Grid points
4.17 Finite difference equations
4.18 Forecasting of potential temperature

5. Summary

6. Model Question Answers

7. Self Assessment Questions

8. References



MTM 495A Special Paper-OM: Lab. Dynamical Meteorology (25)
(3 SLM)

1. Introduction

2. Objectives

3. Keywords

4. Study Materials

4.1 Problems on Meteorology:
4.1.1 Surface temperature, pressure, humidity, Wind speed and direction measurements.
4.1.2 Rainfall and rain measurements.
4.1.3 TD charts-analysis.
4.1.4 T- diagram :

4.1.4.1 Geopotential height by isotherm / adiabatic method.
4.1.4.2 To find dry bulb and wet bulb temperature, potential, virtual, equivalent potential,

dew point temperatures and mixing ratio.
4.1.5 Numerical method and computer techniques related to Meterological problems, Handling and

analysis of Meteorological data.
4.2 Field work (5-marks) (compulsory): Students should go to one of the
University/Institute/Organization laboratory to understand experimental set-ups in
advance meteorology (such as Annular experiment for existence of general circulation
and Rossby wave, experiment for demonstrating Helmholtz instability, Aerosol
measurements, Facsimile recorder for receiving weather charts etc.)

5.Summary

6.Model Question Answers

7.Self Assessment Questions

8.References



MTM 404B Special Paper-OR: Nonlinear Optimization (50)
(6SLM)

1. Introduction

2. Objectives

3. Keywords

4. Study Materials

4.1 Optimization: The nature of optimization and scope of the theory
4.2 The optimality criterion of Linear programming
4.3 An application of Farka’s theorem
4.4 Existence theorem for linear systems
4.5 Theorems of the alternatives
4.6 Slater’s theorem of alternatives
4.7 Motzkin theorem of alternatives
4.8 Optimality in the absence of differentiability and constraint qualification
4.9 Karlin’s qualification
4.10 Kuhn-Tucker’s saddle point necessary optimality theorem
4.11 Fritz-John saddle point optimality theorem
4.12 Optimality criterion with differentiability and Convexity
4.13 Kuhn-Tucker’s sufficient optimality theorem
4.14 Fritz-John stationary point optimality theorem
4.15 Duality in non-linear programming
4.16 Weak duality theorem
4.17 Wolfe’s duality theorem
4.18 Duality for quadratic programming
4.19 Quadratic Programming: Wolfe’s modified simplex method
4.20 Beale’s method
4.21 Convex programming.
4.22 Stochastic Programming: Chance constraint programming technique
4.23 Geometric programming (both unconstrained and constrained) with positive and negative degree of

difficulty
4.24 Games: Preliminary concept of continuous game
4.25 Bi-matrix games
4.26 Nash equilibrium
4.27 Solution of bi-matrix games through quadratic programming (relation with nonlinear programming)
4.28 Multi-objective Non-linear Programming: Introductory concept and solution procedure

9. Summary

10. Model Question Answers

11. Self Assessment Questions

12. References



MTM 405B Special Paper- OR: Operational Research Modelling-II (25)
(3 SLM)

1. Introduction

2. Objectives

3. Keywords

4. Study Materials

4.1 Optimal Control, Performance indices
4.2 Methods of calculus of variations

4.2.1 Transversally Conditions
4.2.2 Simple optimal problems of mechanics
4.2.3 Pontryagin’s principle (with proof assuming smooth condition)
4.2.4 Bang–bang Controls

4.3 Reliability: Concept
4.4 Reliability: System Reliability, System Failure rate, Reliability of the Systems connected in Series or /

and parallel
4.5 MTBF, MTTF, optimization using reliability
4.6 reliability and quality control comparison
4.7 reduction of life cycle with reliability
4.8 maintainability, availability
4.9 Effect of age, stress, and mission time on reliability
4.10 Information Theory: Introduction
4.11 Communication Processes–– memory less channel, the channel matrix
4.12 Probability relation in a channel, noiseless channel.
4.13 A Measure of information
4.14 Properties of Entropy function
4.15 Measure of information quantities: marginal, joint entropies, conditional entropies, expected mutual

information
4.16 Axiom for an Entropy function
4.17 properties of Entropy function
4.18 Channel capacity
4.19 Efficiency and redundancy
4.20 Objectives of Encoding
4.21 Shannon-Fano Encoding Procedure
4.22 Necessary and sufficient Condition for Noiseless Encoding

5. Summary

6. Model Question Answers

7. Self Assessment Questions

8. References



MTM 495B Special Paper-OR: Lab. (OR methods using MATLAB and LINGO) (25)
(3SLM)

1. Introduction

2. Objectives

3. Keywords

4. Study Materials

4.1 Problems on Advanced Optimization and Operations Research are to be solved by using
MATLAB and LINGO

4.1.1 Problems on LPP by Simplex Method
4.1.2 Problems on LPP by Revised Simplex Method
4.1.3 Problems on Stochastic Programming
4.1.4 Problems on Geometric Programming
4.1.5 Problems on Bi-matrix Games
4.1.6 Problems on Queuing Theory
4.1.7 Problems on QPP by Wolfe’s Modified Method
4.1.8 Problems on IPP by Gomory’s Cutting Plane Method
4.1.9 Problems on Inventory
4.1.10 Problems on Monte Carlo Simulation Technique
4.1.11 Problems on Dynamic Programming
4.1.12 Problems on Reliability

4.2 Field Work
Application for Optimization problems in real-life problem by visiting any Industry/University/Reputed
Institution to understand the practical use of the optimization and making Lab Note Book on the
experience gathered during the visit.

9. Summary

10. Model Question Answers

11. Self Assessment Questions

12. References



MTM 406 Dissertation Project Work (50)

1. Introduction

2. Objectives

3. Keywords

4. Study Materials

4.1 Dissertation Project

5. Summary

6. Self Assessment Questions

7. References
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SEMESTER-I

Course No: PHS 101.1: Methods of Mathematical Physics

SLM: 1

1. Relevance of the Unit
2. Objectives
3. Introduction
4. Vector Space
5. Vector Subspace
6. Linear Span of a Set
6.1 Linear Dependence and Independence
7. Basis and Dimension
8. Inner Product Space
9. Orthogonal and Orthonormal Set of Vectors
9.1 Gram-Schmidt Process of Orthogonalisation
10. Hermitian and Unitary Matrices
11. Characteristic Equation
11.1 Eigenvalues and Eigenvectors
11.2 Some Results on Eigenvalues and Eigenvectors
12. Diagonalisation of Matrices
13. Unit Summary
14. Glossary
15. Self Assessment Questions
16. References

SLM:2

1. Relevance of the Unit
2. Objectives
3. Introduction
4. Complex Variable
4.1 Limits and continuity
4.2 Cauchy-Riemann equations
4.3 Complex integration
4.4 Cauchy's integral formula
4.5 Singularities of function of a complex variable
4.6 Taylor's theorem
4.7 Laurent's theorem



4.8 Residue theorem
4.9 Cauchy principal value of an integral
5. Special Functions
5.1 Gamma, Beta and Error functions
5.2 Regular and irregular singularities
6. Unit Summary
7. Glossary
8. Self Assessment Questions
9. References

Course No: PHS 101.2: Classical Mechanics

SLM: 3

1. Relevance of the Unit
2. Objectives
3. Introduction

4.1 Single particle mechanics: basic conservation laws
4.2 Rigid body dynamics: Constraints
4.3Virtual displacement; Virtual work

4.3.1 Principle of virtual work
4.3.2 D’Alembert’s principle

5.1 Lagrange’s equation of motion from D’Alemberts’s principle:
5.2 Rayleigh’s dissipation function
5.3 Lagrangian in the rotating frame
6. Hamiltonian formulation
7. Lagrangian of a charged particle in an electromagnetic field
8. Lagrangian for light rays
9. Canonical or contact transformation
9.1 Integral invariant of Poincare: Lagrange bracket
9.2 Properties of Lagrange’s bracket
9.3 Poisson Brackets

9.3.1 Properties of Poisson brackets
9.4 Fundamental Poisson bracket

9.4.1 Canonical invariance of Poisson bracket
10 Summary
11 Self assessment questions
12 References

SLM:4



1. Relevance of the Unit
2. Objectives
3. Introduction
4.1 Hamiltonian formulation
4.1.1 Cyclic coordinates and conservation theorem
4.2 Hamilton’s principle
4.2.1 Hamilton’s Equations from Variational Principle
4.2.2 The principle of least action
5.1 Hamilton-Jacobi method
5.1.1 Hamilton-Jacobi partial differential equation
5.1.2 Solution of Hamilton-Jacobi equation
5.1.3 Proof of Jacobi’s theorem:
5.2 Hamilton’s principal function
6. Small oscillations

6.1 One dimensional oscillator
7. Systems with many degrees of freedom: The Eigenvalue equation and Normal Coordinates
7.1       Molecular Vibration
8.1 Solution of harmonic oscillator problem by Hamilton-Jacobi method
8.2 Motion of a particle falling freely under gravity:
8.3 Hamilton-Jacobi equation for Hamilton’s characteristic function
8.3.1 Physical significance of W (Hamilton’s characteristic function)
8.3.2 Type of canonical transformation generated by W
8.4 Hamilton-Jacobi equation from Schrȫdinger equation
9. Action-Angle Variables
9.1 Solution of harmonic oscillator problem by action angle variable method
10. Summary
11. Self assessment questions
12. References

Course No: PHS 102.1: Quantum Mechanics-I

SLM: 5

1. Relevance of the Unit
2. Objectives
3. Introduction
4. Recapitulation of:
4.1 Chronological evolution of quantum mechanics
4.2 Wave particle dualism
4.3 Uncertainty principle,



4.4 Wave packets in space and time
5. Formalism of Quantum Mechanics:

5.1 Development of the wave equation and the Schrodinger wave equation
5.2 Statistical interpretation of the wave function
5.3 Probability density and probability current density
5.4 Expectation values
5.5Ehrenfest’s theorem,
5.6 Stationary states,
5.7 One dimensional square well potential

6. Some bound state problems:
6.1 Linear harmonic oscillator,
6.2 Spherically symmetric potential
6.3 The Hydrogen atom
7. Summary
8. Self-assessment questions
9. References

SLM: 6

1. Relevance of the Unit
2. Objectives
3. Introduction
4.1 Operators and operator algebra
4.2 Eigen functions and eigen values
4.3 Dirac bra-kets
4.4 Hilbert space of state vectors minimum uncertainty product
4.5 Coordinate and momentum representation
4.6Unitary transformations
5. Schrodinger, Heisenberg and interaction pictures
6. Matrix theory of harmonic oscillator
6.1 Symmetry and Conservation laws
6.2 Space and time displacement
6.3Angular momentum matrices
6.4 Addition of angular momentum
6.5 ClebshGordon coefficients
6.6 Spin matrices and eigenfunctions
7. Summary
8. Self-assessment questions
9. References



Course No: PHS 102.2: Solid State-1

SLM: 7

1. Relevance of the Unit
2. Objectives
3. Introduction
4. Basis of crystal structure

4.1 Crystal symmetry operations
4.2 Three dimensional Bravais lattice types
4.3 Single crystal, polycrystal and amorphous materials
4.4 Lattice Planes, Miller indices of lattice planes

5.1 X-ray diffraction and reciprocal lattice
5.1.1 Bragg theory of X-ray diffraction
5.1.2 Reciprocal lattice
5.1.3 Understanding the concepts of reciprocal lattice
5.1.4 Advantage of X-ray diffraction
6.1 Scattering of X-ray by a crystal
6.1.1 Derivation of scattering from an atom
6.1.2 Scattering from a crystal
6.1.3 Diffraction condition and Bragg’s law in vector form
6.1.4 Laue equations
6.1.5 Geometrical structure factor
6.1.6 Structure factor calculation
6.1.7 X-ray powder diffraction (Debye-Scherrer) method
6.1.8 Brillouin Zone
7. Summary
8. Glossary
9. Self assessment questions
10. References / Bibliography

SLM:8

1. Relevance of the Unit



2. Objectives
3. Introduction
4. Simple Harmonic Oscillator
4.4.1 Vibration of Monatomic Lattice
4.4.2 One-dimensional diatomic lattice (Two atoms per unit cell)
4.4.3 Equivalence of vibrational mode and simple harmonic oscillator, Phonons
4.4.4 Anarmonicity and Thermal expansion
4.5 Introduction
4.6 Physical origin of energy gap
4.7 The Bloch Function
5. Essential features of Kronig-Penny model
5.1 Kronig-Penny model, extended, reduced and periodic zone schemes
5.2 The motion of electrons in one dimension according to the band theory
5.3 The effective mass of an electron
6. The distinction between metals, insulators and intrinsic semiconductors
7. Summary
8. Glossary
9. Self assessment questions
10. References / Bibliography

Course No: PHS 103.1: Electrodynamics

SLM:9

1. Relevance of the Unit
2. Objective

3. Introduction
4.1 Radiation emitted by excited atoms and ions
4.2 Bremsstrahlung losses
4.3 Cyclotron or betatron emission
4.4 Recombination radiation
4.5 Black body radiation

5. Phase space
5.1 Single-particle phase space
5.2 Many-particle phase space
5.3 Volume elements

6. Distribution function
7. The Boltzmann equation

7.1 Collisionless Boltzmann equation
7.2 Collisional Boltzmann equation
7.3 Conservation of particles



7.4 Conservation of mass
7.5 Conservation of charges

8. The Vlasov equation
9. Summary
10. Glossary
11. Self assessment questions
12. References / Bibliography

SLM:10

1. Relevance of the Unit
2. Objective
3. Introduction
4. Cherenkov radiation

4.1 Derivation of Cherenkov radiation
4.2 Classical theory of Cherenkov radiation
4.3 Basic Concepts about Scattering and Scattering Parameters
4.3.1 Differential scattering cross section
4.3.2. Total scattering cross section

5. Theory of Scattering of Electromagnetic Waves
5.1 Scattering by a free electron (Thomson scattering)
5.2 Resonant scattering
5.3 Rayleigh scattering (scattering by a bound electron)

5.3.1 Blue colour of the sky
5.3.2 Red colour of sunset or sunrise
5.3.3 Use of red light for danger signals

5.4 Polarization of Scattered Light
5.4.1 When the incident radiation is plane polarized
5.4.2 When incident wave is unpolarised

5.5 Coherence and Incoherence of Scattered Light
5.6 Dispersion and Absorption

5.6.1 Cauchy's empirical equation
5.6.2 Hartmann's empirical formula
5.6.3 Sellmeier’s formula

5.7 Elementary theory of dispersion
5.8 Dispersion in Gases (Lorentz Theory)
5.9 Experimental demonstration of anomalous dispersion
5.10 Dispersion in Liquids and Solids
5.11 Kramers-Kronig dispersion relations
6. Summary
7. Glossary



8. Self-Assessment Questions
9. References

Course No: PHS 103.2: Materials: Preparation and Characterization

SLM:11

1. Relevance of the Unit
2. Objective
3. Introduction
4. Various methods of crystal Growth
4.1 Growth from the solution
4.2 Growth from melt

5. Preparation of Polycrystalline and Amorphous Materials
5.1 Solid State technique
5.2 Sol-Gel technique
5.3 Co-precipitation Method
5.4 Mechanical milling or Ball milling technique
5.5 Melting at high temperature
5.6 Glass and Glass Transition
5.7 Thick film preparation

6. Synthesis of low dimensional Materials
6.1 Lithography
6.2 Plasma Arc Discharge
6.3 Thermal evaporation method
6.4 e-beam evaporation technique
6.5 Thin films preparation (Poly-crystalline & Amorphous)
6.6 Sputtering
6.7 Chemical Vapour Deposition
6.8 Pulsed Laser Deposition
6.9 Molecular Beam Epitaxy
6.10 Electrodeposition

7. X-ray Diffraction (XRD)
8. X-ray photoelectron spectroscopy (XPS)

9. Introduction to Microscopy
9.1 Optical Microscopy
9.2 Electron Microscopy

9.2.1 Transmission Electron Microscopy
9.2.2 Scanning Electron Microscopy

9.3 Energy Dispersive Analysis of X-ray (EDAX)
9.4 Scanning Probe Microscopy



9.4.1 Scanning Tunneling Microscopy
9.4.2 Atomic Force Microscopy

10.  Introduction to thermal analysis
10.1 Differential Scanning Calorimetry (DSC)
10.2 Thermogravimetric Analysis (TGA)
10.3  Differential Thermal Analysis (DTA)

11.  Neutron Scattering and Neutron diffraction, NMR
12. Summary
13. Glossary
14. Self-Assessment Questions
15. References

SLM: 12

1. Relevance of the Unit
2. Objective
3. Introduction
4.Different Optical Measurements:

4.1 UV-VIS-NIR Spectrophotometer
4.2 Photoluminescence (PL)
4.3 Fourier Transform Infra-red Spectroscopy
4.4 Raman Spectroscopy

5. Conduction Mechanisms in 2D (thin films) and low dimensional systems
5.1 Arrhenius type Thermally Activated Conduction
5.2 Variable Range Hopping Conduction
5.3 Polaron Conduction
6. Concept of Vacuum Technology
6.1 Production and measurements of low pressure
6.2 Pirani gauge
6.3 Ionization vacuum gauge
6.4 Cold-cathode ionization/Penning vacuum gauges
6.5 RotaryVacuum Pump
6.6 (Oil) Diffusion pump
6.7 Turbo-molecular pump
6.8 Sputter-ion pump
6.9 Cryopumps
7.  Sensor and Transducer Materials:
8. Summary
9. Glossary
10. Self-Assessment Questions
11. References



Course No: PHS 104.1: Analog Electronics-I

SLM: 131. Relevance of the Unit2. Objectives3. Subject Matters
4. Elements of Operational Amplifier

4.1 Introduction
4.2 Characteristics of an op-amp
4.3 Common mode rejection ratio (CMRR)
4.4 Emitter coupled difference amplifier
4.4.1 AC analysis of ECDA
4.5 Constant current source
4.6 Widlar current mirror
4.7 Current mirror with moderate beta valued BJTs
4.8 Constant current sources as active load
4.9 Some details of input stage of 741 op-amp with active load
4.10 Internal architecture of a typical op-amp
4.11 Characteristics and typical parameters of an operational amplifier
5. Elements of Communication
5.1 Introduction
5.2 Mathematical representation of conventional AM wave
5.3 Principle of frequency modulation (FM)
5.4 Frequency spectrum of FM wave
5.5 Transmission Bandwidth of FM Signal
5.6 Narrowband Frequency Modulated (NBFM) Signal
5.7 Generation of DSB-TC AM signal
5.8 Generation of DSB-SC AM signal
5.9 Generation of SSB-TC AM signal
5.10 Generation of SSB-SC AM signal: phase method
5.11. Detection of transmitted carrier AM signals
5.11.1 Envelope detection scheme
5.12 Detection of DSB-SC signal
5.13 Detection of SSB-SC signal
5.14 NBFM Generation using Balanced Modulator
5.15 Direct Method of FM Generation
5.16 FM Detection using limiter-discriminator
6. Practical Communication System respectively



6.1 Introduction
6.2 Product modulator
6.3 Bias modulated Class C amplifier modulator
6.4 AM modulator used in practical broadcast transmitter
6.5 Frequency standard for practical AM radio system
6.6 Super-heterodyne receiver principle
6.6.1 Image signal
6.7 General principle of FM modulator/ demodulator design
6.8 FM Radio Broadcasting
6.9 Stereo FM transmitter
6.10 Vestigial side band (VSB) AM signal
6.11Quadrature Amplitude Modulation

7. Elements of antenna
7.1 Introduction
7. 2 Concept of Retarded Vector Potential
7.3 Thin wire antennas
7.3.1. Infinitesimal dipole or Hertzian dipoles
7.3.2. Half-wavelength dipole:
7.4. Two element array of infinitesimal dipoles
7.5. Linear N elements array

8. Radio wave propagation through free space
8.1 Introduction and Modes of propagation
8.2 Surface waves
8.3 Space wave or troposphere wave

8.4 Sky wave or ionosphere wave
8.5 Reflection and refraction from ionosphere
8.5.1 Effective permittivity of the ionospheric
8.5.2 Plasma frequency and critical frequency
8.5.3 Secant law
8.5.4 Maximum usable frequency (MUF)
8.5.5 Skip distance

8.6 Duct propagation
8.7 Fading

9. Summary
10. Glossary

11. Self assessment questions
12. References

SLM:14



1. Relevance of the Unit
2. Objectives
3. Introduction
4. Elements of RADAR

4.1 Introduction
4.2 Structure of a pulsed RADAR system
4.2.1 High power oscillator
4.3 Modulator
4.4 Duplexer
4.5 RADAR antenna
4.6 RADAR Indicator
4.7 RADAR range equation
4.8 CW RADAR
4.8.1 FM Radar
4.9 MTI Radar

5.  Device characteristics and application of JFET and MOSFET
5.1 Introduction to MOSFET
5.1.1 Enhancement MOSFET
5.1.2 Depletion MOSFET
5.2 Volt-ampere characteristics of MOSFET
5.2.1 Drain characteristics of enhancement MOSFET
5.2.2 Drain characteristics of depletion MOSFET
5.2.3 ID-VGS characteristics of MOSFET
5.3 FET amplifiers
5.3.1 Biasing circuits for JFET amplifiers
5.3.2 DC bias point of a given JFET amplifier
5.4 Small signal ac analysis of JFET amplifier
5.4.1 -model and JFET parameters
5.5 Different configurations of JFET amplifier
5.5.1 Common source (CS) amplifier with bypassed source resistor
5.5.2 Common source amplifier in presence of source resistor
5.5.3 Common drain amplifier
5.5.4 Common gate amplifier
5.6 Enhancement type MOSFET (E-MOSFET) amplifiers

6. Elements of Transducers and Sensors
6.1 Introduction
6.2 Photo electric transducer
6.3 Thermistor
6.4 Photo emissive transducer
6.5 Photo conductive transducer



6.6 Photo diode
6.7 Photo transistors
7. Summary
8. Glossary
9. Self assessment questions
10. References

Course No: PHS 104.2: Digital Electronics-I

SLM:151. Relevance of the Unit2. Objectives3. Introduction4. logic gates5. Boolean algebra6. Standard representation of Boolean function.
6.1 Sum of Product form
6.2 Product of Sum form
7.0 Conversion of Boolean Function in logic circuit diagram
7.1. Karnaugh Map.
7.1.1 K- Map  in SOP form
7.1.2 POS form
8. Flip-flop
8.1 Clocked SR flip flop
8.1.1 Preset and Clear
8.1.2 J-K Flip flop
8.1.3 Race around condition
8.1.4 Master Slave (M-S) flip flop
8.1.5 D and T flip flop
9.0 Registers
9.1 Serial in Serial out register
9.2 Serial in Parallel out register
9.3 Parallel in Serial out register
9.4 Parallel in parallel out register
9.5 Bidirectional Shift register
9.6 Universal register
10. Summary
11. Glossary
12. Questions



13. Reference

SLM:161. Relevance of the Unit2. Objectives3. Introduction
4. Counter

4.1 Ripple Counter
4.2 Synchronous counter
4.2.1 Design of MOD-8 counter
4.2.3 UP/Down counter
4.3 Ring Counter

5. Multivibrators
5.1 MonostableMultivibrator
5.2 BistableMultivibrator
5.3 AstableMultivibrator

6. 555 Timer
6.1  Duty Cycle
7. Digital Display
8. Summary
9. Glossary
10. Questions
8.0  References



SEMESTER- II

Course No: PHS 201.1: Quantum Mechanics-II

SLM-17

1. Relevance of the Unit

2. Objectives

3.Introduction

4. Schrodinger, Heisenberg and interaction pictures

5. Matrix theory of harmonic oscillator

4.1. Symmetry and Conservation laws

4.2. Space and time displacement

4.3. Angular momentum matrices

4.4. Addition of angular momentum

4.5. Clebsh Gordon coefficients

4.6. Spin matrices and eigen functions

6. Approximation methods for bound states:

5.1. Stationary perturbation theory- non degenerate and degenerate cases

5.2. Stark effect

5.3. Zeeman effect

5.4. Variation method

5.5. Ground state of Helium atom

5.6. WKB approximation

7. Summary

8. Glossary

9. Exercises

10. References

SLM-18

1. Relevance of the Unit

2. Objectives



3. Introduction

4. Klein-Gordon equation

4.1 Klein-Gordon equation of a free  particle

4.2 Solution of KG Equation

4.3 A spin zero particle in EM field

4.4 A spin zero particle in Coulomb field and fine structure

5. Dirac’s equation

4.1.Dirac’s equation for free particle

4.2.Dirac equation covariant form

4.3.Spin of Dirac particle

4.4.Solution of the Dirac’s equation for free particle

4.5.Dirac equation in EM field

4.6.Spin orbit interaction in the Dirac equation

4.7.Dirac equation in Coulomb field

6. Summary

7. Glossary

8. Exercises

9. References

Course No: PHS 201.2: Methods of Mathematical Physics - II

SLM-19

1. Relevance of the Unit

2. Objectives

3. Introduction

4. Partial Differential Equation

3.1 Classification of PDEs

3.2 Boundary conditions

3.3 Solution of the firstt order PDE Pp + Qq = R (Lagrange's method)

3.4 Method of solution of PDEs

3.5 Green's function



5. Integral Transforms

4.1.Fourier series

4.2. Fourier transform

4.3. Dirac delta function and it's FT

4.4. Laplace transform and inverse Laplace transform

4.5. Solution of differential equation using FT and LT

6. Unit Summary

7. Glossary

8. Self Assessment Questions

9. References

SLM-20

1. Relevance of the Unit

2. Objectives

3. Introduction

4. Theory of Group

4.1. Definitions and terminologies

4.2. Cosets, classes and invariant subgroup

4.3. Isomorphism and homomorphism

4.4. Conjugate subgroup

4.5. Representation of groups

4.6. Character of a representation

4.7. Some applications of group theory in quantum mechanics

5. Integral Equations

5.1.Fredholm and volterra equations of the first and second kinds.

5.2.Fredholm's theory for non-singular kernel.

6. Unit Summary

7. Glossary

8. Self Assessment Questions

9. References



Course No: PHS 202.1: Solid State II

SLM-21

1. Relevance of the Unit

2. Objectives

3. Introduction

4. Superconductivity

5. Basic phenomenology

6. Thermodynamics of Superconducting transition

7. Resistance less circuit

8. Consequence of zero resistance

9. Meissner effect

10. Type I and II superconductors

11. Magnetic Levitation

12. London equation

13. Quantum Mechanical Current

14. Supercurrent Equation

15. Two-Fluid Model

16. Josephson Tunneling

17. D. C. Josephson Tunneling & A. C. Josephson Tunneling

18. Application of super conductivity

19. Summary

20. Glossary

21. Self assessment questions

22. References

SLM-22

1. Relevance of the Unit

2. Objectives

3. Introduction

4. Subject Matters

5. Dielectrics



6. Review of  Dielectric in DC

7. Local field in liquids and Solids

8. Clausius-Mosotti Relation

9. Complex dielectric constant and dielectric losses

10. dielectric losses and relaxation time

11. Summary

12. Glossary

13. Self assessment questions

14. References

Course No: PHS 202.2: Semiconductor Physics

SLM-23

1. Relevance of the Unit

2. Objectives

3. Introduction

3.1 Introduction

3.2 Methods used to develop a p-n junction

3.3 p-n junction in equilibrium

3.3.1 Einstien Relation

3.3.2 Expression for Barrier potential

3.4 Diffusion length

3.5 Diode equation

3.6 Junction capacitance

3.6.1 Depletion capacitance

3.6.1.1 Abrupt junction

3.6.1.2 Linearly graded junction

3.6.2 Diffusion capacitance

3.7 Metal Semiconductor Junction

3.7.1 Schotky contact

3.7.2 Ohmic contact



4. Summary

5. Glossary

6. Self assessment questions

7. References

SLM-24

1 Relevance of the Unit

2 Objectives

3 Introduction

4 Equilibrium & Non-equilibrium carriers

5 Photoconductivity and related devices

6 Multilayer Structure

7 Laser diode

8 Recombination via trap

9 Solar cell

10 Summary

11 Glossary

12 Self assessment questions

13 References

Course No: PHS 203.1: Analog Electronics-II

SLM-25

1 Relevance of the Unit

2 Objectives

3 Introduction

4 Network analysis

5 Network theorems



6 Equivalent circuits

7 Two-port parameters hybrid parameters

8 Driving point impedance and admittance

9 Foster's reactance theorems

10 Properties of poles and zeros of reactance function

11 Topological descriptions of different commonly used networks

12 π to T and T to π conversions

13 Reduction of a complicated network into its equivalent T and π form

14 Filter Circuit

15 L filter

16 π filter

17 Iterative impedance

18 Image impedance of a network

19 Symmetrical network

20 Characteristic impedance and propagation constant of a network

21 Methods of development of different constant-k filters like high pass

22 Low pass

23 Band pass and band stop filter circuits

24 Transmission lines

25 Line parameters

26 Characteristic impedance and propagation constant of a transmission line,

27 Voltage and current equations of transmission line

28 telegraphers' equations and their complete solutions

29 Attenuation constant,

30 Phase constant,

31 Line of finite length behaving as a line of infinite length

32 Reflection co-efficient in a line

33 Velocity of signal in a line

34 Voltage standing wave ratio

35 Input impedance of lossless line

36 Line at radio frequency



37 Origin of distortions in a transmission line

38 Distortion less line

39 Cable fault location telephone cable

40 Summary

41 Glossary

42 Self assessment questions

43 References

SLM-26

1 Relevance of the Unit

2 Objectives

3 Introduction

4 Thyristors

5 SCR

6 Triac

7 Diac

8 Characteristics parameters

9 Thyristor rectifier & control circuits

10 DC Power control by SCR and AC power control by Triac

11 Transducer & sensors

12 Photo-transducer

13 Thermistor

14 Photo-electric transducer

15 Photo-conductors

16 Photo diodes

17 Photo-transistors

18 Summary

19 Glossary

20 Self assessment questions

21 References



Course No: PHS 203.2: Digital electronics-II

SLM-27

1 Relevance of the Unit

2 Objectives

3 Introduction

4 Combinational circuits

5 MUX

6 DeMUX

7 Encoder

8 Decoder

9 4 bit comparator

10 A to D and D to A Conversion

11 The ALU

12 ALU organization, Integer representation

13 Serial and Parallel Adders

14 1's and 2's complement arithmetic

15 Multiplication of signed binary numbers

16 Floating point representation

17 Overflow detection

18 Status flags

19 Memory Unit

20 Construction of memory

21 Expansion of memory

22 Memory classification

23 Bipolar and MOS storage cells

24 Organization of RAM

25 Address decoding



26 Registers and stack,

27 ROM, PROM,

28 EPROM,

29 EEPROM,

30 SRAM,

31 DRAM

32 FPLA.

33 Organization and erasing schemes,

34 Magnetic memories,

35 Optical Memories,

36 Semiconductor Memories.

37 Summary

38 Glossary

39 Self assessment questions

40 References

SLM-28

1 Relevance of the Unit

2 Objectives

3 Introduction

4 Review of 8085 Microprocessor,

5 Internal structure,

6 Different register system,

7 organization and assembly language.

8 Instructions of 8085 Microprocessor,

9 Microprocessor Programming.

10 Basic ideas of Digital Communication



11 Sampling theorem,

12 Pulse amplitude modulation,

13 Quantization,

14 Pulse Coded Communication System.

15 Summary

16 Glossary

17 Self assessment questions

18 References

Course No: C-PHS 204: Concepts of Physics: Inventions and applications

(CBCS)

SLM-29

1 Relevance of the Unit

2 Objectives

3 Introduction

4. Important Developments of Physical Science before 20thcentury:

i. Archimedes'principle,

Inertia: Galileo Galilee,

ii. Laws of motion and law of gravity:

iii. Newton, Planetary motion:

iv. Kepler's Law

v. Concept of Classical Mechanics,

vi. Wave theory of light:

vii. Young, Atomic theory of matter:

viii. Dalton, Discovery of electron

5. Progress of Physics in 20thcentury:

i. Introduction,

ii. Photoelectric effect: Einstein,

iii. Discovery of the atomic nucleus:

iv. Rutherford, Concept of Quantum Mechanics,



v. Radioactivity,

Introduction to electronics and devices,

vi. Electromagnetic induction, induction oven.

6. Physics of Nature:

i. Bluesky,

ii. Scattering of light,

iii. Colour of Sun,

iv. Rainbow,

v. Halo,

Refraction and reflection of light,

vi. Mirage

7. Summary

8. Glossary

9. Self assessment questions

10. References

SLM-30

1 Relevance of the Unit

2 Objectives

3 Introduction

4 Electrical conductivity,

5 perfect conductivity,

6 super conductivity,

7 meissner effect,

8 magnetic levitation

9 Electromagnetic wave,

10 Basic idea about the generation of electromagnetic spectrum from

radio frequency to y-ray,

11 Microwave oven

12 Crystal and amorphous,

13 Nano materials,

14 Glass materials



15 Summary

16 Glossary

17 Self assessment questions

18 References

SLM-31

1 Relevance of the Unit

2 Objectives

3 Introduction

4 Development of different light sources:

5 Incandescent bulb,

6 Vapour lamp,

7 Arc Lamp,

8 Fluorescence Lamp (Tube light, CFL),

9 Light Emitting Diode (LED),

10 LASER,

11 basic idea on different level laser system,

12 Field emission.

13 Basic idea about: Optical fiber,

14 photo-detector,

15 Holography,

16 Non-linear Optics.

17 Summary

18 Glossary

19 Self assessment questions

20 References

SLM-32

1 Relevance of the Unit

2 Objectives

3 Introduction



4. Medical Instrumentation:

i. X-ray,

ii. Ultrasonography(USG),

iii. Magneto Resonance Imaging(MRI),

iv. Photodynamical Therapy (PDT).

5. Working principle of Optical camera,

6. Transistor radio,

7. AM and FM radio,

8. Digital Camera,

9. Mobile,

10. Fan,

11. electric generator,

12. Refrigerator.

13. Summary

14. Glossary

15. Self assessment questions

16. References



SEMESTER-III

Course No: PHS 301.1: Quantum Mechanics-III

SLM: 33

1. Relevance of the Unit:
2. Objectives:
3. Introduction:
3.1. System of identical particles
3.2. Permutation symmetry
3.3. Symmetric and anti-symmetric wave function
3.4. Pauli exclusion principle
3.5. Spin functions for two and three electron atoms
3.6. Heliumatom (ground state and first excited state)
4.1. Atoms, Molecules: Central field approximation
4.2. Hartree and Hartree-Fock approximation, Koopman’s theorem
4.3. Thomas-Fermi statistical model
4.4. LS coupling,
4.5.JJ coupling,
4.6.Hund’s rule, spectral terms
4.7. Zeeman effect (weak field, strong field, quadratic).
4.8. Molecules, Classification of energy levels, rotation and vibration of diatomic molecules
4.9. Hydrogen molecule
5. Summary
6. Glossary
7. Exercises
8. References

SLM: 34

1. Relevance of the Unit:
2. Objectives:
3. Introduction:
4. Time dependent perturbation
5. Ionization of a Hydrogen atom
6. Sudden approximation
7. Fermi's golden rule, transition probabilities,
8. Harmonic perturbations
9. Semi-classical treatment of radiation



10. Intensity ratio of transitions in alkali atoms
11. Quantum theory of scattering -cross sections
12. Scattering Amplitude
13. Partial wave analysis , phase shifts , optical theorem
14. Schrodinger's equation as an integral equation, Green's function
15. Lippman Schwinger equation
16. Born's approximation
17. Coulomb scattering.
18. Summary:
19. Glossary:
20. Exercises:
21. References:

Course No: PHS 301.2: Statistical Mechanics -1

SLM 35

1. Relevance of the Unit:
2. Objectives:
3. Introduction:
4. Recapitulation: Connection between statistical mechanics and thermodynamics
5. Macroscopic and microscopic states, classical ideal gas, micro casnonical ensamble,

Canonical ensamble
6. Gibbs paradox
7. Elements of ensamble theory: Phase space and density function, Liouville‟s theorem
8. Mean-square fluctuation of an observable, energy fluctuation in the canonical

ensamblecorrespondence with the micro canonical ensamble
9. A system of harmonicoscillator, thermodynamics of magnetic systems: negative temperature

problems
10. Summary:
11. Glossary:
12. Exercises:
13. References:

SLM 36

1. Relevance of the Unit:
2. Objectives:
3. Introduction:



4. Quantum mechanical ensamble theory: Postulates of Quantum Statiatical mechanics
5. Density matrix
6. Statistics of various ensambles Ideal gas in Quantum mechanical miro canonical    ensamble
7. Determination of entropy in Boltzman Gas, Bose gas, Fermi gas, Ideal gas in other quantum

mechanical ensambles
8. Summary
9. Glossary
10. Exercises
11. References

Course No: PHS 302.1: Molecular Spectroscopy & Laser Physics

SLM 37

1. Relevance of the unit
2. Objectives
3. Introduction
4.1. Microwave Spectroscopy
4.1.1. Classification of molecules
4.1.2. Rotational Spectra
4.2. Diatomic molecular rotational spectroscopy of rigid and non-rigid diatomic molecules
4.2.1. The rigid diatomic molecule
4.2.1.1. The intensities of Spectral lines
4.2.1.2. The effect of Isotopic substitutions
4.2.2. The Non-Rigid Rotator
4.2.2.1 The spectrum of non-rigid rotator
5. Polyatomic Molecules
5.1. Linear Molecules:
5.2. Symmetric Top Molecule
6. The Stark Effect
7. Summary
8. Glossary
9. Self assessment questions
10. References

SLM 38

1. Relevance of the unit
2. Objectives
3. Introduction to Infra-Red Spectroscopy



3.1 The Vibrating Diatomic Molecule
3.1.1 The energy of a diatomic molecule
3.1.2 The Simple Harmonic Oscillator
3.1.3 The Anharmonic Oscillator
3.1.4 The Diatomic Vibrating-Rotator

4. Visible and ultraviolet spectroscopy:
4.1  Molecular electronic spectroscopy
4.2  Frank Condon principle
4.3  Molecular electronic vibrational-rotational spectroscopy
4.4  Fortrat diagram

5. The Einstein coefficients of absorption and emission
6. Theory of amplification of light
7. Production of laser

7.1 Laser resonator
7.2 Active and Passive laser resonator
7.3 Population Inversion
7.4 Threshold condition
7.5 Quality Factor

8. Classifications of Lasers
8.1Laser rate equations
8.2 Two level laser
8.3 Three level laser
8.4 Four level laser

9. Some Laser systems
9.1 Ruby lasers
9.2 He – Ne laser
9.3 CO2 laser
9.4 Dye laser (tunable laser)
9.5 Q-Switching
9.6 Mode locking in lasers
9.7 Applications of laser

10. Summary
11. Glossary
12. Self assessment questions
13. References

Course No: PHS 302.2: Nuclear Physics-I

SLM 39



1. Relevance of the Unit:
2. Objectives:
3. Introduction:
4. General Properties of Nuclei

4.1 Double Focusing Mass Spectrometer
4.1.1 Dempter’s double focusing mass spectrograph
4.1.2 Bainbridge and Jordon mass Spectrograph
4.1.3 Mattauch-Herzog mass spectrograph
4.1.4 Johnson and Nier mass spectrograph

4.2 Nuclear Spin
4.3 Determination of Nuclear magnetic moment using Rabi method
4.4 Nuclear Shape – Electric Quadrupole moment
4.5 Parity of Nuclei
4.6 Statistics of Nuclei

5. Stable Nuclides
5.1 Constituents of nuclei
5.2 Isotopes, Isobars, Isotones Isomers and mirror nuclei
5.3 The odd even classification of nuclei
5.4 Nuclear mass and Binding Energy
5.5 The mass parabola for isobars

4. Summary
5. Glossary
6. Self-assessment questions
7. References

SLM 40

1. Relevance of the Unit:
2. Objectives:
3. Introduction:
4. Alpha Decay

i. Identification of a – particles by Spectroscopic Method
ii. Determination of Velocity of a – particles

iii. Range of the a – particles
iv. Range-Energy relationship for a – particles
v. Geiger-Nuttall Law

vi. Gamow theory of a – decay
5. Beta Decay

i. Determination of the ß energy
ii. Origin of Continuous ß spectrum



iii. Neutrino hypothesis of Pauli
iv. Fermi’s theory of ß decay
v. Kurie plot

vi. Simple idea of Parity violation in ß decay
6. Gamma Rays

i. Origin of the γ – rays
ii. The modes of gamma transitions

iii. γ – rays spectrum
iv. Determination of γ – ray Energy
v. Internal Conversions

vi. Nuclear Isomerism
vii. Gamma ray spectroscopy

viii. γ – rays absorption in matter
7. Summary
8. Glossary
9. Self-assessment questions
10. References

Course No: PHS 303A: Solid State Physics -I

SLM 41

1. Relevance of the Unit
2. Objectives
3. Introduction
4. Band theory of solid

i. Empty Lattice Approximation
ii. Nearly free electron model

iii. Tight binding approximation
iv. Effective mass approximation method

5. Optical Properties
i. Transverse plasma frequency

ii. propagation of electromagnetic wave in a material
6. Longitudnial plasma frequency &plasmon
7. Electrostatic screening
8. Thomas Fermi dielectric function
9. Motts metal to insulator transition
10. Polariton& LST relation

i. Polaron
ii. Exciton



iii. Raman effect in crystal
11. KramersKronigreleation
12. Summary
13. Glossary
14. Self assessment questions
15. References

SLM 42

1. Relevance of the Unit
2. Objectives
3. Introduction
4. Subject Matters
5. Defect studies

i. Luminescence
ii. Colour center

iii. Point defects in solid
iv. Line defect
v. Plane defect

6. Diffusion in an ioniccrystal
7. Ionic conductivity
8. Types of bonding
9. Quantization of orbit in a magnetic field
10. De Haas Van Alphen Effect
11. Magnetic breakdown
12. Boltzman transport equation

i. electrical conductivity of a metal
13. Dielectrics in AC
14. Ferroelectric

i. Characteristics of  ferroelectric
ii. Classification of ferroelectric

15. Polarization catastrophe
16. Origin of ferroelectricity
17. Landaus theory of ferroelectric transition.
18. Summary
19. Glossary
20. Self assessment questions
21. References



Course No: PHS 303B: Applied Electronics-I

SLM 43

1. Relevance of the Unit:
2. Objectives:
3. Introduction:
4. OP- AMP Circuit & applications:
4.1 Bridge amplifier.
4.2 Instrumentation amplifiers.
4.3 Logarithmic amplifiers and anti-log amplifier.
4.4 Analog multiplier.
4.5 Summing integrator.
4.6 Chopper modulator and chopper stabilized amplifier.
4.7 Pulse width modulator
4.8 Regenerative comparators and their uses
4.9 Pulse generator
4.10 Ramp generator
4.11 Square and triangular wave generator
5. Crystal oscillator.
5.1.Voltage controlled oscillator (VCO),
6. Active filters

6.1. Butterworth characteristics,
6.2. First, second and higher order low pass and high pass active filters;
6.3. Band pass and band stop active filters.

7. Voltage regulators
8. Series Op-amp regulator, IC regulator, precision current and voltage sources, Switching

Regulators
9. Summary
10. Glossary
11. Exercises
12. References

SLM 44

1. Relevance of the Unit:
2. Objectives:
3. Introduction:
4. Phase Lock Loop (PLL) & applications:
4.1 PLL operational characteristics and parameters.



4.2 Frequency multiplication, tracking.
4.3 FM demodulation.
4.4 Order of PLL.

5. Detectors: Peak detectors, zero-crossing detectors, phase-sensitive detectors.
6. Summary:
7. Glossary:
8. Exercises:
9. References:

PHS 303B.2: Applied Digital Electronics-I

SLM 45

1. Relevance of the Unit:
2. Objectives:
3. Introduction
4. Unit Structure:
5. Digital Logic Families:

i. Introduction
ii. Types of Logic Families

iii. Positive logic and negative logic
iv. Performance parameters
v. Advantages and disadvantages

6. Different memory systems:
i. Memory organization and addressing

ii. Sequential memory
iii. Static and dynamic memories
iv. Shift Registers
v. Read Only Memory (ROM)

a.Development
b.Types

vi. Random Access Memories
i. Overview

ii. Types: RAM, MRAM, RRAM
vii. Programmable Array Logic (PAL)

viii. Field Programmable Logic Array (FPLA)
ix. Charge Coupled Device (CCD)

7. Summary
8. Glossary
9. Self assessment questions



10. References

SLM 46

1.Relevance of the Unit:
2. Objectives:
3. Introduction
4. Unit Structure :
5. Multiplexers, Encoders, Decoders and Code conversions:

a.Revision of different types of multiplexers
b.Encoders
c.Decoders
d.Code conversions

i. BCD to Binary Converter
ii. Binary to BCD Converter

6. Specialised Communication Systems:
a) Mobile Communication

i.Principle
ii.Cellular System Architecture

1.Cell
2.Cluster
3.Cell Splitting
4.Frequency reuse
5.Handoff
6.Cellular Communication Standards
7.Pagers

7. Computer Communication:
i. Overview

ii. Types of networks
iii. Circuit message and packet switched networks
iv. Features of network design
v. ARPANET

vi. LAN
vii. ISDN
8. Medium Access Techniques:

i. Overview
ii. TDMA

iii. FDMA
iv. Slotted ALOHA



v. CSMA/CD
9. Basics of protocol
10. Summary
11. Glossary
12. Self assessment questions
13. References

Course No: C-PHS 304: Introductory Astrophysics (CBCS)

SLM 47

1. Relevance of the Unit:
2. Objectives:
3. Introduction
4. Our Planet, our Universe :

a. Our motion in the Universe:
b. The night sky,
c. basic concepts in astronomy such as distances

constellations and the celestial sphere
d. Dwarf planets
e. Asteroids, Comets & Meteorites
f. Formation of our solar system
g. Sun-Moon-Earth configurations that result in Moon phases

Solar and Lunar eclipses
h. Rotation of Earth : Lattice and Longitude

5. Summary
6. Glossary
7. Self assessment questions
8. References

SLM 48

1. Relevance of the Unit:
2. Objectives:
3. Introduction
4. Light as a tool to probe the Universe.
5. Properties of light.
6. The wave particle nature of light.
7. Atoms and spectroscopy.
8. The thermal spectrum.



9. Stellar classification:
i. Hertz sprung-Russell diagram.

ii. Composition of a star's outer layers and its surface temperature
iii. The Inverse square law.
iv. Telescopes to learn about astrophysical phenomena.

10. Summary
11. Glossary
12. Self assessment questions
13. References

SLM 49

1. Relevance of the Unit:
2. Objectives:
3. Introduction
4. The Sun :

i. Basic parameters of Sun
ii. Origin of solar energy

iii. Nuclear fusion
iv. Solar cycle
v. Solar activity

vi. Solar wind
vii. Solar missions

viii. Main-Sequence lifetime
5. Evolution of Stars:

i. Post-main-sequence evolution of a Sun-like star
ii. Planetary nebulae

iii. White dwarfs
iv. Neutron Stars
v. Difference between stars

vi. Brown dwarfs and giant planets
vii. Supernova explosions

viii. Neutron stars and black holes
ix. Color-magnitude diagrams
x. Binary star systems

6. Summary
7. Glossary
8. Self assessment questions
9. References



SLM 50

1. Relevance of the Unit:
2. Objectives:
3. Introduction
4. Galaxy and Cosmos :

i. Populations of stars and star clusters
ii. Galaxy types and the formation and interaction of galaxies

iii. The Milky Way
iv. Active galactic nuclei
v. The rotation of our galaxy

vi. Dark matter
vii. The expansion of the Universe and the Big Bang Theory.
5. Summary
6. Glossary
7. Self assessment questions
8. References



SEMESTER- IV

Course no: PHS 401.1: Particle Physics

SLM 51

1. Relevance of the Unit
2. Objectives
3. Introduction
4. Fundamental Interactions

i. Range and Time Scale of Fundamental Interaction
ii. Strength of Fundamental Interaction

5. Classification of elementary particles
i. Iso-spin

ii. Standard Model of particle physics
6. Quark Model and S – I3 Diagram
Summary
Glossary
Self-assessment questions
References

SLM 52

1. Relevance of the Unit
2. Objectives
3. Introduction
4.Discrete Symmetry

i. Parity (P)
ii. Charge Conjugation (C) Symmetry

iii. G-Parity
iv. Time Reversal
v. CPT Theorem

5.Relativistic Collisions
6.Quark Level Diagram for QED and QCD
Summary
Glossary
Self-assessment questions
References



Course No: PHS 401.2: Statistical Mechanics-II

SLM 53

Relevance of the Unit
Objectives
Introduction
1. Ideal Bose system: Thermodynamicalbehaviour, BE condensation, blackbody radiation
2. Ideal Fermi System: Thermodynamicalbehaviour; Magnetic behaviour of an ideal Fermi gas:
3. Pauli paramagnetism

i. Landau diamagnetism
ii. DeHaas-van Alphen affect

iii. electron gas in metal
iv. thermo ionic emission, photoelectric emission

Summary
Glossary
Self-assessment questions
References

SLM 54

1. Relevance of the Unit
2. Objectives
3. Introduction
4. Theory of phase transition : Theory of Yang and Lee ,
5. Ising model (one and Two dimensional)
6. Summary
7. Glossary
8. Self-assessment questions
9. References

Course No: PHS 402.1: Nuclear Physics-II

SLM 55

Relevance of the Unit
Objectives
Introduction
1. Nuclear Interactions and Reactions

i. Nucleon- Nucleon Interaction
ii. Exchange Forces and Tensor Forces



iii. The deuteron - Square Well Potential
iv. Neutron – proton and proton - proton scattering at low energies
v. Classifications of Nuclear reactions

vi. Conservations Laws and Reaction Channels
vii. The mass and Energy Balance in Nuclear Reactions

viii. Direct and Compound Nuclear Reaction Mechanisms
ix. Compound Nuclear Model
x. Basic Ideas on Continuum Theory

xi. Nuclear Resonance
2. Nuclear Models

i. Liquid Drop Model
ii. Bohr- Wheeler Theory of Fission

iii. Experimental Evidence for Shell Effect
iv. Shell Model: Infinite Square well potential, Spin- Orbit Coupling
v. Angular Momenta and Parity of Nuclear Ground State

vi. Collective Model
Summary
Glossary
Self-assessment questions
References

SLM 56

Relevance of the Unit
Objectives
Introduction
1.0 Neutron Physics
1.1 Discovery of Neutron
1.2 Properties of Neutron
1.3 Classification of Neutron According to Energy
1.4 Sources of Neutrons
1.5 Thermal Neutrons
1.6 Neutron Velocity Selection Using Time of Flight Methods
1.7 Elements of Neutron Optics
2.0 Reactor Physics
2.1 Discovery of Nuclear Fission
2.2  Energy Release in Fission
2.3 Nuclear Reactor: Types of Reactor, Reactor Theory, Reactor Materials
2.4 Moderator and Moderating ratio
2.5 Reactor Controls: Effect of Delayed Neutrons
2.6 Research and Development of Rectors



2.7 Nuclear Reactor Programme in India
2.8 Biological and Other Effects of Nuclear Radiations
3.0  High Energy Physics
3.1 Fundamental Interactions: Relative Strength, Range, Characteristics Time and
Mediator
3.2 Classification of elementary particles
3.3 Conservation Laws
3.4 Parity, Time Reversal and CPT Theorem
3.5 Quark Model
3.6 The Standard Model
Summary
Glossary
Self-assessment questions
References

Course No: PHS 402.2: Quantum Field Theory

SLM 57

Relevance of the Unit
Objectives
Introduction

1. Elements of field theory
2. Symmetries and Noether's theorem
3. Canonical Quantization

Creation-Annihilation operators
4. Quantization of Klien-Gordan field
5. Dirac field

quantization of electromagnetic field
6. Discrete symmetries of the Dirac theory

Summary
Glossary
Self-assessment questions
References

SLM 58

Relevance of the Unit
Objectives
Introduction



1. Interacting fields - Perturbation theory
2. Wick's theorem
3. Feynman diagrams
4. Cross sections and S-matrix.
5. Non-perturbative methods - Field and Mass renormalization

LSZ reduction formula
6. Renormalized charge and Ward Identities.
7. Brief idea on Gauge theory
8. Weak and strong interactions
9. brief discussion on Weinberg - Salem model
10. Grand unified theories

Summary
Glossary
Self-assessment questions
References

Course No: PHS 403.1: Semiconductor Devices

SLM 59

Relevance of the Unit
Objectives
Introduction
Subject Matters
1. Transistor
2. FET
3. MOSFET
4. Tunnel Diode
5. Gunn effect oscillator
6. Single Electron Transistor
7. Boltzman transport equation

i. For non degenerate semiconductor
ii. Electrical conductivity

8. Hall effect
i. Thermoelectric effect in semiconductor

ii. Quantum Hall effect
Summary
Glossary
Self assessment questions
References



SLM 60

Relevance of the Unit
Objectives
Introduction
Subject Matters
1. Phototransistors
2. UJT
3. Four- layer pnpn device
4. Diac
5. Triac
Summary
Glossary
Self assessment questions
References

Course No: PHS 403.2: Applied Optics

SLM 61

Relevance of the Unit
Objectives
Introduction
A. Fibre Optics

1. Relevance of the unit
2. Objectives
3. Introduction
4. Different types (single and multimode) of step index and graded index optical fibre
5. Ray path in graded index optical fibre
6. Multipath broadening
7. Modal Analysis of Electromagnetic waves in planer waveguide
8. Application of fibre in digital communication
9. Summary
10. Theoretical questions
11. Numerical

B. Holography
1. Relevance of the unit
2. Objectives
3. Introduction



4. Coherent light and application of coherent light in holography
5. Recording and reconstruction of wave front

Summary
Glossary
Self-assessment questions
References

SLM 62

Relevance of the unit
Objectives

1. Introduction
2. Non-linearity of medium
3. Second and higher harmonic generation
4. Phase matching condition
5. Frequency addition and frequency subtraction
6. Self-focussing and defocussing
7. Pokels& Kerr type nonlinear materials
8. Examples of organic and inorganic non-linear materials
9. Summary
10. Glossary
11. Self assessment questions
12. References

Course No: PHS 404A: Solid State Physics - II

SLM 63

Relevance of the Unit
Objectives
Introduction
1. Magnetism

i. Quantum theory of diamagnetism
ii. Quantum theory of  paramagnetism

iii. Transition
iv. Rare-earth elements
v. Ferromagnetic

vi. anti-ferromagnetic
vii. Ferri-magnetic order

viii. Molecular fields
ix. Direct and indirect exchange interaction



2. Heisenberg and Ising model
3. Domain theory
4. Bloch wall
5. spin waves
6. magnons
7. Magnetic resonance

i. NMR
ii. EPR

iii. ESR
Summary
Glossary
Self assessment questions
References

SLM 64

Relevance of the Unit
Objectives
Introduction
Subject Matters
1. Superconductivity

 Review of experimental results
 London-Pippard theory
 coherence length
 electron-phonon interaction

2. Cooper pair
3. BCS Theory

 Transition temperature
4. Ginzburg Landau theory

 Flux quantization
 Critical current density

5. SQUID
6. Superconducting devices
7. Advances on high Tc superconductors
Summary
Glossary
Self assessment questions
References

Course No: PHS 404B: Applied Electronics –II



PHS 404B.1: Applied Analog Electronics –II

SLM 65

Relevance of the Unit
Objectives
Introduction
1. Television:

1.1 Working principle.
1.2 TV camera- Image Orthicon.
1.3 Vidicon, Plumbicon.
1.4 Picture tube- B/W and Colour.
1.5 Scanning and deflection, synchronization.
1.6 Details of composite video signal, Transmitting and Receiving systems, Vestigial Side

band transmission.
1.7 Television standards, Advantages of Negative modulation.
1.8 TV antenna, BW TV receiver.
1.9 Colour TV standards: NTSC, PAL SECAM, colour television principles. Colour

subcarrier, transmission format of intensity and colour signal.
2. Summary
3. Glossary
4. Self assessment questions
5. References

SLM 66

Relevance of the Unit
Objectives
Introduction
1. Wave Guides :
1.1 Wave guides coaxial, rectangular and cylindrical; Different modes of propagation of em

signal through wave guides.
1.2 Resonators.
2. Instrumentations:
2.1 Digital voltmeter: different types, Digital ammeter and ohmmeters.
2.2 Ultrasonic techniques and instrumentations.
Summary
Glossary



Self assessment questions
References

PHS 404B.1: Applied Digital Electronics –II

SLM 67

 Objectives:
 Introduction

 Unit Structure :
1. Specialised Communication Systems:

1.1: Mobile Communication
1.1.1: Principle
1.1.2: Cellular System Architecture

1.1.2.1: Cell
1.1.2.2: Cluster
1.1.2.3: Cell Splitting
1.1.2.4: Frequency reuse
1.1.2.5: Handoff

1.1.3: Cellular Communication Standards
1.1.4: Pagers

1.2. Computer Communication:
1.2.1: Overview
1.2.2: Types of networks
1.2.3: Circuit message and packet switched networks
1.2.4: Features of network design
1.2.5: ARPANET
1.2.6: LAN
1.2.7: ISDN

1.3. Medium Access Techniques:
1.3.1: Overview
1.3.2: TDMA
1.3.3: FDMA
1.3.4: Slotted ALOHA
1.3.5: CSMA/CD

1.4: Basics of protocol
2. Signal Processing and data conversion:

2.1: Basic concept
2.2: Signal sampling



2.3: Aliasing effect
2.4: Sample and hold systems
2.5: Anti-aliasing filter
2.6: Analog multiplexer
2.7: Basic idea of digital image processing
2.8: Successive approximation A/D converter

3. Pulse modulation and demodulation techniques:
3.1: Overview
3.2: Sampling theorem
3.3: Pulse amplitude modulation and demodulation
3.4: Pulse width modulation and demodulation
3.5: Pulse position modulation and demodulation
3.6: Pulse code modulation

3.6.1: Coding technique
3.6.2: Modulation
3.6.3: Demodulation

3.7: Differential pulse-code modulation
3.8: Delta Modulation

 Summary

 Glossary
 Self assessment questions

 References

SLM 68

 Relevance of the Unit:
 Objectives:

 Introduction
 Unit Structure:

1: Digital modulation techniques :
1.1: Overview
1.2: Principle, Modulation and Demodulation:

1.2.1: Amplitude Shift Keying (ASK)
1.2.2: Frequency Shift Keying  (FSK)
1.2.3: Phase Shift Keying (PSK)
1.2.4: Differential Phase Shift Keying (DPSK)
1.2.5: Quadrature Phase Shift Keying (QPSK)
1.2.6: Minimum Shift Keying (MSK)

2: Microprocessor and their applications:
2.1: Intel 8085/8085A microprocessor:



2.1.1: Architecture of 8 bit (8085) microprocessors
2.1.2: Addressing modes
2.1.3: Assembly language programming of 8085
2.1.4: Interfacing concepts -memory and I/O interfacing
2.1.5: Interrupts and interrupt controllers

2.2: The 8086 microprocessor:
2.2.1: Architecture of 16 bit (8086) microprocessors
2.2.2: Addressing modes of 8086 microprocessor
2.2.3: Assembly language programming of 8086 microprocessor
2.2.4: Interrupts of 8086 microprocessor

2.3: Microprocessor based data acquisition (DAS) system
2.4: Comparison of different microprocessors.
2.5: Microprocessor programming

 Summary

 Glossary
 Self assessment questions
 References



SEMESTER- I                                        M.Sc. in Zoology 

 

                                                                     Paper-ZOO101 

(Non-Chordate & Chordates) 
 

 

Group A. Non-Chordate 

SLM-1 
 

 
 

 Title of the Unit 1: Origin and Evolution of Metazoa: Phylogenetic Overview of Major 

Phyla 
 
Structure of the Content 

 

1.0 Objectives 

1.1  Introduction 
 

1.2  Historical Background 
 

1.3  Concept of Metazoans 
 

1.3.1 Appearance of different anatomical structure in the course of metazoan evolution 
 

1.3.2 Characteristics of the first Metazoans 
 

1.3.3 Metazoan Embryogency 
 

1.3.4 A survey of different theories to explain the origin of Metazoa 
 

1.4 Evolution of the lower Metazoa 
 

1.5 Concluding remark on origin, evolution and phylogenetic relationship among 
 

Metazoa 
 

1.6 Summary 
 

1.7 Glossary 
 

1.8 Self-assessment questions 
 

1.9 References 



Title of the Unit 2: Comparative account about different larval forms of coelomate non-

chordates 
 

Structure of the Content 
 

2.0 Objective 
 

2.1 Introduction 
 

2.2 About Larvae 
 

2.2.1 Types of larvae 
 

2.2.2 Importance of larval forms 
 

2.2.3 Diversity of larval forms in non-chordates 
 

2.3 Generalised larval form of Protostome 
 

2.4 Generalised larval form of Deuterostomes 
 

2.5 Interrelationships among different larval forms 
 

2.6 Functional modifications of different larval forms 
 

2.7 Larval Evolution 
 

2.8 Summary 
 

2.9 Glossary 
 

2.10 Self-assessment questions 
 

2.11Check your progress 
 

2.12 References 



Title of the Unit 3: Biology of free living nematodes-feeding mechanisms and role of nematodes 

in ecosystem 
 

Structure of the content 
 

3.0 Objective 
 

3.1 Introduction 
 

3.2 Free living Nematodes 
 

3.3 The Turgor Pressure System (Hydrostatic Skeleton) and Locomotion 
 

3.4  Digestive  System  of  Nematodes  (Food,  feeding  habits,  alimentary  canal,  food  capturing  devices, 

digestion, absorption and defication) 
 

3.5 Pumping mechanisms of esophagus by different models 
 

3.6 Reproduction, Development and Life Cycle 
 

3.7 Life-cycle 
 

3.8 Ecology of Nematodes 
 

3.9 Role of Nematodes in Ecosystem 
 

3.10 Summary 
 

3.11 Glossary 
 

3.12 Self-assessment questions 
 

3.13 Check your progress 
 

3.14 References 



Title of the Unit 4: Bryozoa - anatomical peculiarities, feeding mechanisms and phylogenetic 

relationships 
 

Structure of the Content 
 

4.0 Objective 
 

4.1 Introduction 
 

4.2 Taxonomy 
 

4.2.1 Distinguishing features 
 

4.2.2 Habitats and distribution 
 

4.3 Morphology and Anatomy 
 

4.4 Feeding Mechanisms of Bryozoa 
 

4.4.1 Food Capturing Devices 
 

4.4.2 Mechanism of feeding 
 

4.5 Phylogenetic relationship of Bryozoa 
 

4.5.1 Relationship with Brachyopoda 
 

4.5.2 Relationship with Entoprocta 
 

4.6 Summary 
 

4.7 Glossary 
 

4.8 Self-assessment questions 
 

4.9 Check your progress 
 

4.10 References 



Paper-ZOO101 

SLM-2 
 
 

 
Title of the Unit 5: Rotifera 5: General organization, Mastax, Reproduction and 

Cyclomorphosis 

Structure of the Content 
 

5.0 Objective 
 

5.1 Introduction 
 

5.1.1 General characteristic features 
 

5.1.2 Taxonomy 
 

5.1.3 General Morphology 
 

5.1.4 Histology 
 

5.2 Reproduction 
 

5.3 Glossary 
 

5.4 Summary 
 

5.5 Self-assessment questions 
 

5.6 Check your progress: Model answers 
 

5.7 References 



Title of the Unit 6: Foraminifera-Characteristics, origin, distribution, biology and ecological role 

of foraminifera 

Structure of the Content 

6.0 Objective 
 

6.1 Introduction 
 

6.2 Defining Characteristics 
 

6.2.1 Origin 
 

6.2.2 Range 
 

6.2.3 Chamber arrangement 
 

6.3 Biology 
 

6.3.1 Life Cycle 
 

6.4 Ecological role of Foraminifera 
 

6.5 Summary 
 

6.6 Glossary  
 

6.7 Self-assessment questions 
 

6.8 Check your progress 
 

6.9 Reference 



Title of the Unit 7: Conservation strategies of invertebrate diversity, importance and threats; 

alternative approaches to species focused conservation; conservation status evaluation 

for invertebrate species 

Structure of Content 
 

7.0 Objective 
 

7.1 Introduction 
 

7.2 Biodiversity with special reference to invertebrate 
 

7.2.1 Invertebrate Diversity 
 

7.3 Reasons behind conservation of invertebrates 
 

7.4 Detailed account of ecological importance 
 

7.5 Ecological priorities for invertebrates conservation 
 

7.6 Threats to invertebrates 
 

7.7 Approaches and setting priorities to invertebrate conservation 
 

7.8 Conservation status of Invertebrates 
 

7.9 Summary  
 

7.10 Self-assessment questions 
 

7.11 Glossary 
 

7.12 Check you progress 
 

7.13 Reference 



Paper-ZOO101 

Group B. Chordates 

SLM-3 
 

 

Title of the Unit 1: Origins of Chordates 

Structure of the Content 

1.0 Objectives 
 

1.1 Introduction 
 

1.2  Salient features of Phylum Chordata 
 

1.3 Theories of Origin of Chordates 
 

1.3.1 Garstang's Theory (1928) 
 

1.3.2 Deuterostome theory (Barrington, 1965) 
 

1.3.3 Calcichordate theory (Jefferies, 1973) 
 

1.3.4. Dipleuruloid (1973) 
 

1.3.5 Gutmann's theory (1995) 
 

1.3.6. Molecular theory (Smith and Moss, 1994) 
 

1.4 Origin of Vertebrates 
 

1.5 Evolution of Primates with special reference to Human evolution 
 

1.6 Evolution of Primates 
 

1.7 Evolution of Man 
 

1.8 Summary 
 

1.9 Glossary 
 

1.10 Self assessment questions 
 

1.11 References 



Title of the Unit 2: Proto chordates: Structure of endostyle and Iodine binding capacity 

Structure of the Content 
 

2.0 Objectives 
 

2.1 Introduction 
 

2.2 General Structure of Endostyle 
 

2.3 Fine Structure of Endostyle 
 

2.3.1 In Amphioxus 
 

2.3.2 In Ascidia 
 

2.4 Iodine binding capacity 
 

2.4.1 In Cephalochordata (Amphioxus) 
 

2.4.2 In Uro-chordata (Ascidia) 
 

2.5 Endostyle is the precursor of vertebrate thyroid gland 
 

2.6 Summary 
 

2.7 Glossary 
 

2.8 Self Assessment Question 

2.9 References 



Title of the Unit 6: Echolocation 

Structure of the Content 
 

6.0 Objectives 
 

6.1 Introduction 
 

6.2 Echolocation in Bats 
 

6.3 Echolocation apparatus in Bats 
 

6.4 Mechanism of Echolocation in Bat 
 

6.5 Glossary 
 

6.6 Summary 
 

6.7 Self Assessment Question 
 

6.8 References 



Paper-ZOO101 

SLM-4 
 

 
 

Title of the Unit 3: Fish Taxonomy, RespirationSystem, Excretion and Osmoregulation 
 

Structure of the Content 
 

3.0 Objective 

3.1 Introduction 

3.1.1 Advanced classificatory scheme according to J.S. Nelson (1994) 

3.1.2 Classification with Character 

3.1.2.1 Class -Elasmobranchii 

3.1.2.2 Class - Dipnoi 

3.1.2.3 Class - Teleostomi 

3.2 Respiratory system & Gas bladder 

3.2.1 The visceral arches /gill arches 
3.2.2 Gills 

3.2.3 Types of Gills 

3.2.4 Comparative Anatomy of Gills 

3.3 Excretory System 

3.3.1 Evolution of Kidney 

3.3.2 Kidney Structure 

3.3.3 Vasa Recta 

3.3.4 Variation in Kidney structure of different vertebrates 

3.4 Osmoregulation 

3.4.1 Tonicity 

3.4.2 Osmoconformer and Osmoregulator 

3.5 Osmoregulation in Marine Teleost 

3.6 Osmoregulation in Marine Cartilaginous Fishes 

3.7 Summary 

3.8 Glossary 

3.9 Self assessment Questions 

3.10 References 



Paper-ZOO102 

  (Histochemistry & Animal Physiology) 

 
Group A. Histochemistry 

SLM-5 
 
 
 

Title of the Unit 1: Introduction to Microtechnique, Chemistry of Fixation, Dye and 

Staining (Topic 1-4) 

 
Structure of the Content 

1.0 Objectives 

1.1 Introduction 
 

1.2 Introduction to Microtechnique 
 

1.3 Fixation of Biological Samples 
 

1.3.1 Aims of Fixation 
 

1.3.2 Some Important Fixatives 
 

1.4 Histological Staining 
 

1.5 Summary 
 

1.6 Glossary 
 

1.7 Self-Assessment questions 
 

1.8 References 



Paper-ZOO102 

SLM-6 
 

Title of the Unit 5: Enzyme Histochemistry-acid phosphatase and alkaline phosphatase 
 

Structure of Content 
 

5.0 Objectives 
 

5.1 Introduction 
 

5.2 Concept of Enzyme Assay 
 

5.3 Alkaline phosphatase assay 
 

5.4 Acid phosphatase assay 
 

5.5 Summary 
 

5.6 Glossary 
 

5.7 Check your progress 
 

5.8 References 



Title of the Unit 6: Immunohistochemistry - Fluorescence markers, ABC and colloidal 

gold Method 

Structure of the Content 
 

6.0 Objectives 
 

6.1 Introduction 
 

6.2 Fluorescent labels and markers 
 

6.3 The ABC Method 
 

6.4 Colloidal gold method 
 

6.5 Limitations 
 

6.6 Summary 
 

6.7 Glossary 
 

6.8 Check your progress 
 

6.9 References 



Paper-ZOO102 

Group B. Animal Physiology 

SLM-7 
 

 

Title of the Unit-1a:   Blood Circulation and Respiration 

Structure of the content 

1.0 Objectives 

1.1 Introduction 

1.2 Haemopoiesis 

1.2.1 Erythropoiesis 

1.2.1.1 Site of erythropoiesis 

1.2.1.2 Stages or cell lineage in erythropoiesis 

1.2.1.3 Factors controlling erythropoiesis in Mammals 

1.2.2 Leucopoiesis 

1.3 Haemoglobin 

1.3.1 Distribution 

1.3.2 Structure of vertebrate haemoglobin 

             1.3.3 Function of haemoglobin 

1.4 Blood groups 

1.4.1 ABO blood groups 

1.4.2 Rh factor or Rh blood group 

1.5 Haemodynamics 

1.6 Regulation of blood volume 

1.7 Regulation (Homoeostasis) of blood pressure 

1.7.1 Basic concept of blood pressure 

1.7.2 Regulation (Homoeostasis) of blood pressure 

1.8 Haemostasis (Hemostasis) 

1.9 Respiratory response to extreme condition : Hypoxia 

1.10 Respiratory response to extreme condition : Diving 

1.11 Body’s oxygen store: Oxyhaemoglobin in blood 

1.12 Body’s oxygen store: Myoglobin in muscle 

1.13 Oxygen dissociation curve 

1.14 Summary 

1.15 Glossary 

1.16 Self Assessment Questions 

1.17 References 



Paper-ZOO102 

SLM-8 
 
 
 

Title of the Unit 2: Cardiovascular System, Thermoregulation, Stress physiology (Topic 

1b,2,3) 
 

Structure of the Content 

2.0 Objective 

  2.1 Introduction 

2.2 Cardio vascular system 

2.2 Structure of the Heart 

2.2.1 The structure of the heart 

2.2.2 Structure of the Heart Wall 

2.3 Cardiac Cycle 

2.4 Myogenic and neurogenic Heart 

2.5. Electrical conducting system of the heart 

2.6 Regulation of Heart Pumping 

2.7 Mechanisms of Excitation of the Heart by the Sympathetic Nerves 
2.8 Electrocardiogram (ECG) 

2.8.1 Electrophysiological basis of ECG 

2.8.2 Recording of ECG: 

2.8.3 ECG leads 

2.8.4 The components of ECG: ECG waves and intervals 

2.9 Thermoregulation 

2.9.1 Mechanism of Thermoregulation 

2.9.2 Mechanisms of Heat Exchange 

2.9.3 Increasing heat production-thermogenesis 

2.10 Circulatory mechanisms 

2.10.1 Countercurrent heat exchange 

2.11 Insulation 

2.12 Endotherms and ectotherms 

2.13 Stress physio logy 

2.13.1 Homeostasis-Feedback control systems 

2.13.2 Oxidat ive stress- Cellular response. Free radicals and anti-oxidants. 

2.14 Summary 

2.15 Glossary 

2.16 Self Assessment questions 

2.17 Further Suggested Reading/ References 



Paper-ZOO103 

(Immunology & Methods in Biology) 
 

 

Group A. Immunology 

SLM-9 
 

 

Title of the Unit 1: Cells and organs involved in Immune System, Antigenicity and 

Immunogenicity, Structure and Function of Immunoglobulin (Ig) and its Isotype, Compliment system 

 Applied Immunology (Topic 1,2,5,6) 

 

Structure of the Content 

1.0 Objectives 

1.1 Introduction 

1.1.1 Cells and organs involved in Immune System 

Types of Immunity- 

1.1.2.1 Innate immunity 

1.1.2.2 Humoral immunity 

1.1.2.3 Complement system 

1.1.2.4 Cell mediated immunity 

1.2 Antigenicity and Immunogenicity 

1.2.1 Concept of Epitope, Paratope, Agretope 

1.2.2 Hapten, Adjuvants 

1.3 Structure and Function of Immunoglobulin (Ig) and its Isotype 

1.3.1 Enzymatic activity on Ig molecules 

1.4 Compliment system 

1.5Applied Immunology 

1.5.1 ELISA 

1.5.2 Southern Blotting hybridization 

1.5.3 Western Blotting Hybridization 

1.5.4 Immuno histochemistry 

1.6 Summary 

1.7 Glossary 

1.8 Self Assessment question 

1.9 References 



Paper-ZOO103 

SLM-10 
 

 

Title of the Unit 3: Origin and maturation of T and B lymphocyte, Antigen Processing 

and presentation (Topic 3, 4 ) 

 

Structure of the Content  

3.0 Objectives 

3.1 Introduction 

3.2 T-Cell Maturation and the Thymus 

3.3 B cell maturation 

3.3.1 B- Lymphocytes Develop In the Bone Marrow 

3.3.2 Rearrangement of Immunoglobulin Genes 

3.3.3 Recombination Enzymes Rag-1 and Rag-2 

3.3.4 The Pre-B Cell Receptor: An Ig Expressed By Early B Cells 

3.3.5 Selection of Immature B Cells 

3.3.6 Immunoglobulin Genes Are Fully Rearranged Only In B Cells 

3.3.7 Sources of Antibody Diversity 

3.3.8 Differentiation 

3.3.9 Resting b cell 

3.3.10 B-Lymphocyte Trafficking Title of the Unit- Humoral and cell mediate Immunity 

3.4 Humoral Immune Response 

3.4.1 Antibodies 

3.4.2 Complement system 

3.5 Cell mediated Immunity 

3.5.1 T cell mediated immunity 

3.5.2 Biology of the T lymphocyte immune response 

3.5.3   Mechanism of cytolysis by T lymphocyte 

3.6 T- Cell sub population 

3.6.1 Helper T cell 

3.6.2 Cytotoxic T cell 

3.6.3 Memory T cell 

3.6.4 Suppressor T 

3.6.5 Natural killer T cell 

3.6.6 Gamma delta T cell 

  3.7 Antigen Processing and presentation 

3.8 Summary 

3.9 Glossary 

3.10 Self assessment questions 

3.11 References 



Paper-ZOO103 

Group B. Methods in Biology 

SLM-11 
 

 
 

Title of the Unit 1: Molecular Biotechnology 

Structure of the Content 
 

1.0 Objective 

1.1 Introduction 

1.2 Recombinant DNA techno logy 

1.3 Restriction Endonuclease 

1.4 Production of recombinant DNA mo lecule 

1.5 Cloning Vector 

1.6 Amplification by PCR 

1.7 DNA Finger Printing 
 

1.7.1 Technique involved in Technology 
 

1.8 Summary 

1.9 Glossary 

1.10 Self assessment questions 

1.11 References 



Paper-ZOO103 

SLM-12 
 

 

Title of the Unit 2: Environmental Biotechnology 

Structure of the Content 

2.0 Objectives 

2.1 Introduction 

2.2 Bioremediation 

2.2.1 In Situ Bioremediation 

2.2.2 Ex-Situ Bioremediation 

2.2.3 Bioremediation of Xenobiotic Components and Hydrocarbons 

2.2.4 Phytoremediation 

2.7 Cryopreservation 

2.7.1 Slow Freezing 

2.7.2 Chilling Injury and Cold Shock 

2.7.3 Super Cooling 

2.7.5 Conditions in the Unfrozen Fraction 

2.7.6 The Influence of Cryoprotectants 

2.7.7 Vitrification 

2.7.8 Chilling Injury and Cold Shock 

2.7.9 Cryoprotective Agents 

2.7.10 Freeze Drying 

2.8 Summary 

2.11 Glossary 

2.12 Check your Progress 

2.13 References 



Paper-ZOO103 

SLM-13 
 
 
 

Title of the Unit 3: Techniques and Bioinstrumentation 

Structure of the content 

3.0 Objectives 

3.1 Introduction 

3.2 Principles and applications of gel-filtration, ion-exchange, affinity, thin layer and gas chromatography- 

MS. 

3.3 Basic principles of Electrophoresis 

3 . 3 . 1 Agarose Gel electrophoresis 

3.3.2   SDS-PAGE 

3.4 Cell fractionation 

3.5 Ultracentrifugation 

3.6 Southern Blotting Hybridization 

3.7 Western Blotting 

3.8 Flow cytometry, 2D Gel electrophoresis, FISH, FTIR. 

3.9 Summary 

3.10 Glossary 

3.11 Self assessment questions 

3.12 References 



Paper-ZOO104 

                                                               (Cell Biology & Cytogenetics) 

  

Group A. Cell Biology 

SLM-14 
 
 

Title of the Unit 1: Biomembrane Structure 
 

Structure of the Content 
 

1.0 Objective 

1.1 Introduction 

1.2 Lipid Bilayer (Co mposit ion and Structural Organization) 
 

1.3 Membrane Proteins 
 

1.4 Phospholipids 
 

1.5 Sphingo lipids 
 

1. 6 Cholesterol 
 

1.7 Synthesis and Intracellular Movement of membrane lipids 
 

1.8 Summary 

1.7 Glossary 

1.8 Self assessment questions 

1.9 References 



Title of the Unit 2: Transmembrane Transport of Ions and Small Molecules 
 
 

Structure of the Content 
 

2.0 Objective 

2.1 Introduction 

2.2 Overview of Transmembrane Transport 
 

2.3 Membrane transport proteins 
 

2.4 Intracellular ion transport by ATP-powered p u m p s 

 
2.5 Overview of transcellular transport 

 

2.8 Summary 

2.9 Glossary 

2.10 Self assessment questions 

2.11 References 



Title of the Unit 3: Moving Proteins into Membranes and Organelles 

 
Structure of the Content 

 

3.0 Objective 

3.1 Introduction 

3.2 Targeting Proteins to and across the ER Membrane 
 

3.3 Targeting o f Proteins to Mitochondria and Chloroplasts 
 

3.4 Protein transport into and out of nucleus 

3.5 Summary 

3.6 Glossary 

3.7 Self assessment questions 

3.8 References 



Title of the Unit7: Interactions between cells and their environment 
 

Structure of the Content 
 

7.0 Objective 

7.1 Introduction 

7.2 Cell-cell and cell-matrix adhesive interactions 
 

7.3 Cell-junctions and their molecules 
 

7.4 Cell-extracellular junctions 
 

7.5 Basal lamina and connect ive tissue 
 

7.6 Summary 

7.7 Glossary 

7.8 Self assessment questions 

7.9 References 



Paper-ZOO104 

SLM-15 
 
 
 

Title of the Unit 4: Signal Transduction 

Structure of the Content 

4.0 Objective 

4.1 Introduction 
 

4.2 Extracellular signaling pathways 
 

4.3 Signal molecules 
 

4.4 Purpose of cell to extracellular signal 
 

4.5 Ion Channel receptors 
 

4.6 Enzyme linked receptor 
 

4.7 Receptor tyrosine kinase signaling 
 

4.8 MAP Kinase pathway 
 

4.9 Summary 

4.10 Glossary 

4.11 Self Assessment Questions 

4.12 References 



Title of the Unit 5 : Cytoskeleton & Cellular Motility 
 

Structure of the Content 

5.0 Objective 

5.1 Introduction 
 

5.2 Microtubule: Dynamics and regulat ion 
 

5.3 Microtubule dynamics 
 

5.4 Miocrotubular motor proteins 
 

5.5 Cellular motility 
 

5.6 Summary 

5.7 Glossary 

5.8 Self Assessment Questions 

5.9 References 



Title of the Unit 6: Cell cycle & its regulation 
 

Structure of the Content 

6.0 Objective 

6.1 Introduction 
 

6.2 Phases of cell cycle 
 

6.3 Cell cycle control system 
 

6.4 M-CDK inactivation 
 

6.5 Cell cycle checkpoints 
 

6.6 Cell cycle and cancer 

6.7 Summary 

6.8 Glossary 

6.9 Self Assessment Questions 

6.10 References 



Paper-ZOO104 

Group B. Cytogenetics  

SLM-16 

 
Title of the Unit 1:  Genetic Fine Structure 

Structure of the content 

1.0 Objectives 

1.1 Introduction 

1.1.1 Classical versus molecular concept of gene 

1.1.2 Cis-trans test/complementation test 

1.1.1.1 Fu nc t i on a l  allelism 

1.2 Fine Structure of the phage T4 rII locus 

1.2.1Cistron 

1.2.2 Recon 

1.2.3 Muton 

1.3 Complementation mapping 

1.4 Glossary 

1.5 Summary 

1.6 Self assessment questions 

1.7 References 



Paper-ZOO104 

SLM-17 
 
 

 
Title of the Unit 2: Recombination in Bacteria, Tumor Inducing Virus and Viral   Oncogenes, Genetic 

               Structure of Population  (Topic 2,3,4) 

Structure of the Content 

2.0 Objectives 

2.1Introduction 

2.2 Recombination in Bacteria 

2.2.1 Integration of F factor 

2.2.2 Tranformation and transduction 

2.3 Tumor Inducing Virus and Viral Oncogenes 

2.3.1 Production of Protooncogene 

2.3.2 Life Cycle of RSV 

2.3.3 RV Genome Organization 

2.3.4 Signal Transduction Cancer Induction By Retroviruses 

2.7 Genetic Structure of Population 

                         2.7.1 Calculating genotype frequency and allelic frequency 

2.7.2 Hardy Weinberg Law of equilibrium 

2.8 Summary  

2.9 Glossary 

2.10 Self assessment questions 



SEMESTER- II  

 

 

Paper-ZOO201  

(Biosystematics & Ecological Principles) 
 

 

Group A. Biosystematics 

SLM-18 

Title of the Unit 1: Microtaxonomy, Macrotaxonomy, Concept of species, Newer systematic 

(Topic 1,2,3,4)   

Structure of the content 

1.0 Objectives 

1.1 Introduction 

1.2 Microtaxonomy 

1.2.1 Phenon 

1.2.2 Taxon 

1.2.3 Category 

1.2.4 Types 

1.2.5 Stages of taxonomy 

1.2.6 Aims and tasks of Taxonomists 

1.2.7 Importance of taxonomy in biology 

1.3 Macrotaxonomy 

1.3.1  Theory and practice of Biological classification 

1.3.2  Basic principles 

1.3.3  Rules for the classification of organisms 

1.3.4  Identification criteria 

1.3.5  Taxonomic characters 

1.3.6  Classification and phylogeny 

1.3.7  Is classification a theory? 

1.3.8  The functions of a classification. 

1.4 Concept of species 

1.4.1 Typological species concept 

1.4.2 Nominalistic species concept 

1.4.3 Biological species concept 

1.4.4 Evolutionary species concept 

1.4.5 Other kind of species 

1.4.6 Polytypic species 

1.4.7 Subspecies 

1.4.8  Infraspecies 

1.4.9  Superspecies 



1.5  Newer systematics 

1.5.1 Morphological approach 

1.5.2 Immature stages and embryological approach 

1.5.3 Ecological approach 

1.5.4 Behavioural approach 

1.5.5 Cytological approach 

1.5.6 Biochemical approach 

1.5.7 Numerical systematics 

1.5.8 Differential systematics 

1.6 Summary 

1.7 Glossary 

1.8 Self assessment questions 

1.9 References 



                      Paper-ZOO201  

SLM-19 
 
 

 
Title of the Unit 5: Molecular systematics, Macromolecular and micromolecular systematics, Role 

of systematics in applied biology, Systematics and public health management (Topic 5-8) 
 

 

Structure of the Content 

5.0 Objectives 

5.1 Introduction 

5.2 Molecular systematics 

5.2.1 Immunological aspect 

5.2.2 Chromatographic aspect 

5.2.3 Electrophoresis 

5.2.4 Infrared spectrophotometry 

5.2.5 Histochemical studies 

5.2.6 Genetic complement 

5.2.7 DNA hybridization 

5.2.8 Karyological studies 

5.3 Macromolecular and micromolecular systematics 

5.3.1  Based on DNA, RNA, Protein, Amino acids 

5.3.2  Fatty acids 

5.3.3  Phenols 

5.4   Role of systematics in applied biology 

5.4.1   Agriculture and forestry 

5.4.2   Biological control 

5.4.3   Wild life management 
5.4.4   National defence 
5.4.5   Environmental problems 

5.4.6 Soil fertility 

5. 4.7   Mineral prospecting 

5.4.8  Quarantine measure 

5.4.9  Commercial application 

5.5   Systematics and public health management 

5.6 Summary 

5.7 Glossary 

5.8 Self assessment questions 

5.9 References 



Paper-ZOO201 

Group B. Ecological principles 

SLM-20 
 

 

Title of the Unit 1: Basics of Ecology, Population Ecology (Topic 1,2) 

Structure of the Content 

1.0 Objectives 

1.1  Introduction 

1.2  Basics of Ecology 

1.3  Survivorship curves 

1.4  Types of survivorship curves 

1.4.1 Type I, Right angle Curve or Convex type 

1.4.2 Type II, Theoretical curve or Linear type 

1.4.3  Type III or Concave type 

1.4.4  Type IV or Slightly sigmoid type 

1.4.5 Type V or Stair step type 

1.5  Factor affecting shape of survivorship curve 

1.6  Population Ecology 

1.7  Population Interactions 

1.8  Competition 

1.8.1 Exploitative and interference types of competition 

1.8.2   Mathematical Model / Lotka –Volterra Model for Interspecific Competition 

1.9  Summary 

1.10 Glossary 

1.11 Check your Progress 

1.12 References 



Paper-ZOO201 

SLM-21 
 

 

Title of the Unit 3: Community & Ecosystem 

Structure of the content 

3.0 Objectives 

3.1 Introduction 

3.2 Major and minor community 

3.3 Pioneer and climax community 

3.4 Naming of community 

3.5 Structure of biotic community 

3.6 Relationship between species and number 

3.6.1 Abundance 
3.6.2 Density 

3.6.3 Frequency 

3.6.4 Relative abundance 

3.7 Dominance 

3.7.1 Dominance index 

3.8 Species diversity 

3.8.1 α-β-γ diversity 

3.8.2 Species diversity indices 

3.8.3 Evenness index or equitability index 

3.9 Some important ecological principles associated with the concept of species diversity 

3.10 Some low diversity environments are 

3.11 Community boundary 

3.11.1 Edge 

3.11.2 Ecotone 

3.11.3 Edge index (EI) 

3.11.4 Edge effect and edge species 

3.12 The Organismic Concept 

3.13 The Individualistic Concept 

3.14 Limiting factors and tolerance level 
3.14.1 Limiting factor 
3.14.2 Law of toleration/ tolerance 

3.14.2.1 Limits of tolerance 
3.14.2.2 Liebig’s law of tolerance 

3.15 Summary 

3.16 Glossary 

3.17 Check your Progress 

3.18 References and Suggested Further Readings 



Title of the Unit 4: Habitat Ecology 

Structure of the Content 

4.0 Objectives 

4.1 Introduction 

4.2 Aspects of Ecological Niche 

4.2.1 Spatial and trophic niche 

4.2.2 Multidimensional/ hypervolume niche 

4.2.3 Fundamental niche and realized niche 

4.3 Niche width/niche breadth/niche size 

4.3.1 Niche overlap 

4.4 Competitive exclusion 

4.5 Guilds 

4.6 Ecological equivalent 

4.7 Summary 

4.8 Glossary 

4.9 Check your Progress 

4.10 References and Suggested Further Readings 



Title of the Unit 5: Evolutionary Ecology 

Structure of the Content 

5.0 Objectives 

5.1 Introduction 
 

5.2 Evolution in a variable environment 
 

5.2.1 ESS models for the evolution of Parental Care 

5.2.2 Hamilton’s rule and limitation of Inclusive Fitness model 

5.2.3 Handicap principle and evolutionary stability of signals 

5.2.4 Optimal foraging model 

5.3 Optimal foraging in crows 

5.4 Summary 

5.5 Glossary 

5.6 Check your Progress 

5.7 References and Suggested Further Readings 



 

Paper ZOO 202 

(Biophysics & Biochemistry) 

 
Group A. Biophysics 

SLM-22 

 
Title of the Unit 1: Biophysical Principles, Thermodynamics, Colloidal system (Topic 

1,2,3) 

Structure of the Content 

1.0   Objective 

1.1    Introduction 

1.2  Biophysical principles 
1.2.1 Diffusion 

1.2.2 Viscosity 
1.2.3 Surface Tension 

1.2.4 Osmosis 

1.2.5 Colorimetry and Photometry 

1.2.6 Spectrometry 
1.3 Thermodynamics 

1.3.1 Energy exchange 
1.3.2 System : Open,Closed ,Isolated 

1.3.3 First Law of Thermodynamics 

1.3.4 Enthalpy and Entropy 

1.3.5 Second Law of Thermodynamics 

1.3.6 Gibb's Free Energy 

1.3.7 Free Energy Exchange in 

chemical reaction 

1.3.8 Biological system: Equilibrium 

vs Steady state 

1.4 Colloidal system 
1.4.1 Colloids and crystalloids 

1.4.2 Tyndall effect 
1.4.3 Electric double layer 

1.4.4 Dialysis 

1.5 Summary 

1.6 Glossary 
1.6 Self assessment questions 

1.7 References 



Paper ZOO 202 

SLM-23 
 

 
 

Title of the Unit 4: Microscopy in biology and medicine, Biophysics of membrane, Dynamics 

of circulation (topic 4,5,6) 

 
Structure of the Content 

4.0 Objective 

4.1 Introduction 
4.2 Microscopy in biology and medicine 

4.2.1 Different types of microscope 

4.2.2  Uses of microscope in 
biology and medicine. 

4.3 Biophysics of membrane 

4.3.1 Biological membranes 

4.3.2 Models of membrane structure 
4.3.3  Membrane Transport 

4.3.4 Membrane functions 
4.4 Dynamics of circulation 

 4.4.1 Heart as hydraulic pump 

4.4.2 Hemodynamics 

4.5  Summary 
4.6  Glossary 

4.6 Self assessment questions 
4.7 References 



Paper ZOO 202 

Group B. Biochemistry 

SLM-24 
 

 
 

Title of the Unit 1: Stabilizing interactions 

Structure of the content 
 

1.0 Objectives 
 

1.1 Introduction 
 

1.2 Van der Waals force 
 

1.3 Hydrogen bond 
 

1.4 Electrostatic bond 
 

1.6 Hydrophobic interaction 
 

1.7 Summary 
 

1.8 Glossary 
 

1.9 Self assessment questions 
 

1.10 References 



Title of the Unit 2: Protein conformation 

Structure of the content 
 

2.0 Objectives 
 

2.1 Introduction 
 

2.2 Primary structure of proteins 
 

2.3 Secondary structure of proteins 
 

2.3.1 Ramchandran plot 
 

2.4 Tertiary structure of proteins 
 

2.5 Quaternary structure of proteins 

2.6 Domains of proteins 
 

2.7 Motifs and fold 
 

2.8 Summary 
 

2.9 Glossary 
 

2.10 Self assessment questions 
 

2.11 References 



Title of the Unit 3: Enzymes 
 

Structure of the content 
 

3.0 Objectives 
 

3.1 Introduction 
 

3.2 Enzyme-substrate interaction 
 

3.3 Classification of enzymes 
 

3.4 Special forms of enzymes 
 

3.5 Coenzymes and cofactors 
 

3.6 Enzyme kinetics 
 

3.6.1 Derivation of Michaelis-Menten equation 
 

3.6.2 Significance of Michaelis-Menten equation 
 

3.7 Factors affecting enzyme action 
 

3.8 Lineweaver-Burk plot 
 

3.9 Competitive inhibition of enzymes 
 

3.10 Non-competitive inhibition of enzymes 
 

3.11 Allosteric modulation of enzymes 
 

3.12 Covalent modification of enzymes 
 

3.13 Summary 
 

3.14 Glossary 
 

3.15 Self assessment questions 
 

3.16 References 



Title of the Unit 4: Biological oxidation 

Structure of the content 
 

4.0 Objectives 
 

4.1 Introduction 
 

4.2 Biological oxidation 
 

4.3 Mitochondrial electron transport chain (ETC) 
 

4.3.1 Components of ETC 

4.3.2 ETC components are ‘redox couples’ 
 

4.3.3 Principle of electron transport through ETC 
 

4.3.4 Chemical steps of electron transport 
 

4.3.5 Significance of electron transport 
 

4.3.6 Chemiosmotic theory of oxidative phosphorylation 
 

4.3.7 F0F1 complex (ATP synthase) 
 

4.4 Summary 
 

4.5 Glossary 
 

4.6 Self assessment questions 
 

4.7 References 



Paper ZOO 202 

SLM-25 
 
 

Title of the Unit 5: Lipid Metabolism 

Structure of the Content 

5.0 Objectives 
 

5.1 Introduction 
 

5.2 de novo synthesis of fatty acids 
 

5.3 Microsomal chain-elongation 
 

5.4 Microsomal desaturase system (Synthesis of unsaturated fatty acids) 
 

5.5 Oxidation of saturated fatty acids and unsaturated fatty acids 
 

5.5.1 Some essential terms 
 

5.5.2 Site of β-oxidation of fatty acids 
 

5.5.3 Pathway of β-oxidation of saturated fatty acids 
 

5.5.4 ATP production in β-oxidation of saturated fatty acids 
 

5.5.4.1 Even-carbon fatty acids 
 

5.5.4.2 Odd-carbon fatty acids 
 

5.5.5 Special steps in β-oxidation of unsaturated fatty acids 
 

5.5.6 α-oxidation of fatty acids 
 

5.5.6.1 Process of α-oxidation 
 

5.5.6.2 Difference between α-oxidation and β-oxidation 
 

5.5.6.3 Significance of α-oxidation 
 

5.6 Summary 
 

5.7 Glossary 
 

5.8 Self assessment questions 
 

5.9 References 



Title of the Unit 6: Protein Metabolism 

Structure of the Content 

6.0 Objectives 

6.1 Introduction 

6.2 Deamination 

6.3 Transamination 

6.4 Ammonotelism, Ureotelism and Uricotelism 

6.5 Formation of urea 

6.6 Formation of specialized products from amino acids 

6.6.1 Catecholamines 

6.6.2 Serotonin 

6.6.3 Melatonin 

6.6.4 Glutathione 

6.6.5 T3 and T4 

6.7 Summary 

6.7 Glossary 

6.8 Self assessment questions 

6.9 References 



Title of the Unit 7: Carbohydrate Metabolism 

Structure of the Content 

7.0 Objectives 

7.1 Introduction 

7.2 Anabolic role of TCA cycle 

7.2.1 General concept of TCA cycle 

7.2.2 Anabolic role of the cycle 

7.3 Integration of carbohydrate, fat and protein metabolism 

7.4 Regulation of glycolysis 

7.5 Regulation of TCA cycle 

7.6 Gluconeogenesis 

7.6.1 Gluconeogenesis from glycerol 

7.6.2 Gluconeogenesis from lactate 

7.6.3 Gluconeogenesis from propionate 

7.6.4 Gluconeogenesis from amino acids 

7.7 Pentose phosphate pathway 

7.8 Glycogenesis 

7.9 Glycogenolysis with special reference to rate limiting steps 

7.10 Summary 

7.11 Glossary 

7.12 Self assessment questions 

7.13 References 



Paper ZOO 203 

  (Molecular Biology & Parasitology) 
 

Group A. Molecular Biology 

SLM-26 
 

 

Title of the Unit 1: DNA Replication 

Structure of the Content 

1.0 Objectives 

1.1 Introduction 

1.2 The chemistry of DNA synthesis 
1.2.1 Topoisomerase 
1.2.2 Helicase 

1.2.3 Primase 

1.2.4 DNA polymerase 

1.2.5 Ligase 

1.3 Molecular mechanism of replication in E.coli 

1.4 Finishing replication 

1.5 Protein synthesis 

1.6 Summary 

1.7 Glossary 

1.8 Self assessment questions 

1.9 References 



Paper ZOO 203 

SLM-27 
 

 
Title of the Unit 2: The Transcription Process, Protein Synthesis (Topic 2-3) 

 

Structure of the Content 

2.0 Objective 

2.1 Introduction 

2.2 Role of RNA polymerase in prokaryotes 

2.3 Gene structure in Prokaryote 

2.4 Prokaryotic RNA Polymerase 

2.5 Transcription process 

2.5.1 Initiation 

2.5.2 Elongation 

2.5.3 Termination 

2.6 DNA methylat ion and control of transcript ion in eukaryotes 

2.7 Protein Synthesis 

2.8 Summary 

2.9 Glossary 

2.10 Self assessment questions 

2.11 References 



Title of the Unit 4: Gene Regulation in Prokaryotes: Concept of Operon 

Structure of the Content 

4.0 Objective 
 

4.1 Introduction 
 

4.2Definition of Operon 
 

4.3 Definition of Constitutive and Regulated Gene Expression 
 

4.4 Types of Operon 
 

4.5 Organization of Lac Operon 
 

4.6 Negative control of Lac Operon and its Induction 
 

4.7 Positive control of Lac operon 
 

4.8 Glucose Effects or Catabolite Repression 
 

4.9 Potential paradox in Lac Operon Regulation 
 

4.10 Lac Repressor is an allosteric protein 
 

4.11 Tryptophan Operon 
 

4.12 Organization of Tryptophan Operon and Tryptophan Biosynthetic Pathway 
 

4.13 Attenuator Controlled System 
 

4.14 TRAP control 
 

4.15 Mutations in Lac Operon and their Relat ion in expression 
 

4.16 Summary 
 

4.17 Glossary 
 

4.18 Self-assessment question 
 

4.19 References 



 

Paper ZOO 203 

Group B. Parasitology 

SLM-28 
 

 
 

Title of the Unit 1: Concept of Parasitism, Symbiosis, Phoresis, Commensalism and 

Mutualism, Epidemiology and transmission of parasitic diseases, Zoonosis and Zoonotic 

diseases, Structure and composition of helminthes outer structure (1,4,5,6) 

 

Structure of the content 

1.0   Objectives 

1.2   Introduction 

1.2 Basic concept of Parasitism, Symbiosis, Phoresis, Commensalism and Mutualism 

1.3 Types of parasites 

1.3.1 On the basis of Localization 

1.3.2 On the basis of Dependency 

1.4 Types of hosts 

1.4.1 Definitive Host 

1.4.2 Intermediate Host 

1.4.3 Paratenic Host 

1.4.4 Reservoir Host 

1.5 Epidemiology and transmission of parasitic diseases 

1.5.1 Malaria 

1.5.2 Kalazar 

1.5.3 Filaria 

1.6 Zoonosis and Zoonotic diseases wit h special reference to Balant idiasis, Giardiasis 

Filariasis and Paragonimiasis 

1.7 Structure and composition of helminthes outer structure 

1.8 Summary 

1.9 Glossary 

1.10 Self assessment questions 

1.11 References 

 



                                                              Paper ZOO 203 

                                                               SLM-29 
 

 
Title of the Unit 2: Molecular, Cellular and Physiological basis of Host Parasite 

Interactions,Life Cycle of Plasmodium and Trypanosoma,Vector 

Biology with special reference to mosquito, sand-fly and ticks 

(Topic 2,3,7) 
 
Structure of the content 

2.0   Objectives 

2.1   Introduction 

2.2   Adaptions in the Parasite 

2.3   Effects of parasite on host 

2.4   Molecular Interactions 

2.5 Evasion of immune response by pathogens 

2.6 Life Cycle of Plasmodium 

       2. 6.1 Morphology of different species of Plasmodium 

2.7 Life Cycle-Human Cycle and Mosquito cycle 

2.8 Symptoms of Malaria 

2.8.1 Control 

2.8.2 Treatment 

2.9 Life cycle of Trypanosoma 

2.9.1 Different Morphological Forms of Trypanosoma 

2.9.2 Life Cycle of Trypanosoma brucei 

2.10 Habitat and Distribution of the Parasite 

2.11    Changes in the invertebrate host 

2.12    Changes in the vertebrate host 

2.13    Pathogenicity and treatment 

2.14 Vector Biology with special reference to mosquito, sand-fly and ticks 

2.15 Summary 

2.16 Glossary 

2.17 Self assessment questions 

2.18 References 



Paper C-ZOO-204 (CBCS) 
 

                                                 (Wildlife and Eco management & Aqua Informatics) 

 

Group A: Wildlife and Eco management 

SLM-30 
 
 

Title of the Unit 1: Wildlife Diversity and Conservation 

Structure of the content 

 

1.0    Objectives 

 

1.1     Introduction 
 

1.1.2 Wildlife diversity and distribution in India 

 

  1.1.3 Threatened wildlife in India with special reference to East India 

 

1.1.4 Causes of depletion of wildlife health 

 

1.1.5 Wildlife conservation strategies 

  1.2    Summary 

1.3    Glossary 

1.4    Check your Progress 

  1.5    References 



 

Paper C-ZOO-204 (CBCS) 

SLM-31 
 

 
 

  Title of the Unit 2: Wild life management 

  Structure of the content 

2.0 Objectives 

2.1 Introduction 
    2. 2 Management of wildlife 

 

     2. 3 Tools and techniques 
 

     2. 4 Environment and Environmental management 
 

     2.5 Pollution 
 

     2.6 Conservation Biology 
 

  2.7 Summary 
 

  2.8 Glossary 
 

  2.9 Check your Progress 
 

  2.10References 



Paper C-ZOO-204 (CBCS) 

GroupB: Aqua Informatics 

SLM-32 
 
 
 
 

 
Title of the Unit 1: Database development, Climate change (Topic 1, 2) 

 

Structure of the content 

1.0 Objectives 
 

1.1 Introduction 
 

  1.2 Spatial database development 
 
  1.3 Climate change and policy research design 

1.4 Summary 
 

1.5 Glossary 
 

1.6 Check your Progress 
 

1.7 References 
                             



                                                                      Paper C-ZOO-204 (CBCS) 

SLM-33 
 

 

Title of the Unit 3: Recent approaches in Aquatic floral -faunal conservation, Integrated 

Information Management system in Aquaculture (Topic 3,4) 

 

Structure of the content 

3.0 Objectives 

3.1 Introduction 

3.2 Recent approaches in Aquat ic floral -faunal conservat ion 

3.3 Techno logy Innovat ion & Integrated Information Management system in Aquaculture 

3.4 Summary 

3.5 Glossary 

3.6 Check your Progress 

3.7 References



SEMESTER- III                                             
 

                                                                                            Paper-ZOO301 

(Basic & Applied Entomology and Ecotoxicology) 
 

 

Group A. Basic & Applied Entomology 

SLM-34 
 

 

Title of the Unit 1:  The importance, diversity and conservation of insects 

Structure of the Content 

1.0 Objectives 

1.1 Introduction 

1.2 Biodiversity of Insects 

1.2.1 The described taxonomic richness of insects 

1.2.2 Estimated taxonomic richness of insects 
1.2.3 Insect diversity in various biogeographical regions 

1.3 Uniqueness and adaptability 

1.3.1 Importance of insects 

1.3.2 Adaptation related to behaviour, morphology and physiology 

1.4 Insect for food and silk 

1.4.1 Insects as human food (Entomophagy) 

1.4.2 Insects as feed for domesticated animals 

1.4.3 Insects for silk production 

1.5 Case Study: Sericulture in drought prone lateritic tracts of South West Bengal 

1.6 Conservation of Insects 

1.7 Summary 

1.8 Glossary 

1.9 Check your Progress 

1.10 References and suggested readings 



Title of the Unit 4: Aquatic insects 

Structure of the Content 

4.0 Introduction 

4.1 Objectives 

4.2 Diversity of fresh water and marine insects 

4.2.1Aquatic Insect Order 

4.2.2 Diversity of Freshwater insects 

4.2.3Habitat stability, dispersal and diversification 

4.2.4 Diversity of marine insects 

4.3 Adaptation and water balance 

4.4 Importance for environmental monitoring 

4.5 Summary 

4.6 Glossary 

4.7 Check your progress 

4.8 References 



  Title of the Unit 6: Insects and Plants 

  Structure of the Content 

6.0 Objectives 

6.1 Introduction 

6.2 Insect plant interaction and co-evolutionary interactions between 

Plants and animals 

6.2.1 Plant responses to insect attack 

6.2.2 Insect response mechanisms 

6.2.3 Insect adaptation to plant defense barriers 

6.3 Plant chemicals and their effect on insects 

6.4 Pollination by insects 

6.5 Organic compounds and their biosynthesis pathways in 

Insects 

6.6 Summary 

6.7 Glossary 

6.8 Check your Progress 

6.9 References 



Paper-ZOO301 

Group A. Basic & Applied Entomology 

SLM-35 
 
 
 

 
Title of the Unit 2: General characters and classification of insects up to order 

Structure of the Content 

  2.0 Objectives 

2.1 Introduction 

2.2 Classification of Class Insecta 

2.2.1 Infraclass apterygota (primitive wingless insects) 

2.2.2 Infraclass pterygota (winged insects) 

2.3 Subdivison: Hemimetabola 

2.4 Subdivison: Holometabola 

2.5 Summary 

2.6 Glossary 

2.7 Check your progress 

2.8 References 



Title of the Unit 3: Biology, Nature of damage and Control of insects’ pests 
 

Structure of the Content 

3.0 Objectives 
 

3.1 Introduction 
 

3.1.1 Linear scale pest (Lepidosaphescornutus 
 

3.1.2 Betelvine bug (Disphinctuspolitus) 
 

3.1.3 Mealy bug (Ferrisiavirgata) 
 

 3.1.4 Aphids (Aphis gossypii) 
 

 3.1.5 Black fly (Aleurocanthus rugosa) 
 

 3.1.6. White fly (Dialeurodes pallida) 
 

 3.1.7. Leaf eating caterpillar (Spodopteralitura) 
 

 3.1.8. Red spider mite (Tetranichusneocaledonicas) 
 

3.2 Integrated approach to pest management 
 

3.3 Summary 
 

3.4 Glossary 
 

3.5 Check your progress 
 

3.6 References 



Title of the Unit 5: Insect Behavior 

Structure of the Content 

5.0 Objective 

5.1 Introduction 

5.2 Structure of pheromone glands 

5.3 Bio luminescence 

5.4 Significance of light production 

5.3 Summary 

5.4 Glossary 

5.5 References 

5.6 Check your progress 



 

Paper-ZOO301 

Group B. Ecotoxicology 

SLM 36 
 
 

Title of the Unit 1: Xenobiotics,Toxicity test & Bioassay 

Structure of the content 

1.0 Objectives 

1.1 Introduction 

1.2 General idea of Xenobiotics 

1.2.1 Classification of Xenobiotics 

1.3 Characteristics of toxin 

1.3.1 Route of Entry 

1.3.2 Mechanism of Action 

1.3.3 Elimination of Toxic Substances from Body 

  1.4 Bioassay 

         1.4.1 Biotransformation of Xenobiotics 

 1.5 Hazardous Heavy Metals and Their Toxicity 

 1.6 Antidotes for metal toxicity 

 1.7 Chelation Therapy 

 1.8 Summary 

 1.9 Glossary 

 1.10 Self assessment questions 

 1.11References 



 

Paper-ZOO301 

SLM 37 
 

 

Title of the Unit 3: Aquatic Toxicology  

Structure of the content 

3.0 Objective 

3.1 Introduction 

3.2 History of Aquatic toxicology 

3.3 Aquatic environment 

   3.3.1 Different types of Aquatic environment 

3.4 Factors affecting the Environmental Contraction of Chemicals 

3.5Toxicological concepts and principles 

3.6 Factors influence toxicity 

3.7Toxic agents and their effects 

3.8 Concentration-response relationships 

3.9 Toxicity testing 

3.10 Biomonitoring data and Environmental regulation 

3.11 Summary 

3.12 Glossary 

3.13 Self assessment questions 

3.14 Referrences 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Title of the Unit 4: Immunotoxicology 



Structure of the content 

4.0 Objective 

4.1Introduction 

4.2 Immunology-Defense responses  

4.2.1. Immunology  

4.2.2. Immune system  

4.3 Immunological methodology  

4.3.1 Histopathology  

4.3.2 Assays of Cell-Mediated Immunity  

4.3.3 Assays of Non-Specific Defences  

4.4 Host Resistance Assays  

4.5 Summary 

4.6 Glossary 

4.7 Self assessment questions 

4.8Referrences 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Title of the Unit 5: Environmental Genotoxicology  



 

Structure of the content 

5.0 Objective 

5.1Introduction 

5.2 Environmental Genotoxicology 

5.3 Concept of Genotoxicity 

5.4 Evaluation of Genotoxicity 

5.5 Different types of Genotoxic agents present in the environment 

5.6 Mechanism of Genotoxicity 

5.6 Major effects of Genotoxicity  

5.7 Genotoxicity & Cancer 

5.9 Assessment & probing of Genotoxicity 

5.10 Summary 

5.11 Glossary 

5.12 Self assessment questions 

5.13Referrences 

 

 

 

 



Paper-ZOO 302 

(Molecular Evolution and Microbiology) 
 

 

Group A. Molecular Evolution 

SLM-38 

 
Title of the Unit 1: Neo-Darwinism, Molecular phylogenetic, Evolution and tinkering 

 
Structure of the content 
1.0 Objectives 

1.1 Introduction 

1. 2 Neo - Da rwin is m 
1.2.1 Hardy-Weinberg law of genetic equilibrium 

 

1.2.2 Detailed account of destabilizing forces 
i)      Natural selection 

ii)     Mutation 

iii)    Genetic 
drift 
 iv)   Migration 

1.3 Molecular phylogenetic 
1.3.1     Construction of phylogenetic trees 

1.3.2     Phylogenetic inference- Distance methods, parsimony methods, maximum likelihood 

methods. 

1.3.3     Immunological techniques 

1.3.4     Amino acid sequences and phylogeny 

1.3.5     Nucleic acid phylogeny, DNA-DNA hybridizations, restriction enzyme sites, 

nucleotide sequence comparison and homologies 

  1.4 Summary 

1.5 Glossary 

1.6 Self assessment questions 

1.7 References 



Paper-ZOO 302 

Group B. Microbiology 

SLM-39 
 

 
Title of the Unit 1: Outline classification of microorganisms:  5 –kingdom,  8-  kingdom 

system, Bergey’s manual, Classification & morphology of Bacteria, 

General accounts of Algae, Protists, Fungi & Virus, Nutrition of 

microbes (Topic 1,2,3,5) 

Structure of the Content 

 1.0 Objectives 

     1.1 Introduction 

     1.2   Outline classification of microorganisms:  5-kingdom,8-  kingdom  system,  Bergey’s 

Manual 

1.3   Classification & morphology of Bacteria 

1.4   General accounts of Algae, Protists, Fungi & Virus 

1.5   Nutrition of microbes 

1.5.1 Principles behind formulating culture media 

1.5.2 Culture techniques; pure culture 

1.6   Summary 

1.7   Glossary 

1.8   Self assessment questions 

1.9   References 



Paper-ZOO 302 

SLM-40 
 

 

Title of the Unit 4: Microbial Physiology, Microbes in soil Ecology and Microbial 

fermentation (Topic 4, 6, 7) 

Structure of the content 
 

4.0 Objectives 

4.1 Introduction 

1.1.1 Bacterial growth 

4.2 Normal Growth Cycle of Bacteria 
 

4.2.1 Binary fission 
 

4.2.2 Population Growth 
 

4.2.3 Generation Time 
 

4.2.4 Logarithmic representation of bacterial populations 
 

4.3 Mamathematical nature and expression of growth 

4.4 Phases of growth 

4.4.1 The Lag Phase 

4.4.2 The logarithmic or Exponential phase 

4.4.3 The stationary phase 

4.4.4 The phase of Decline or Death 

4.4. 5 Transitional Periods between Growth Phases 

4.5 Synchronous growth 

4.6 Continuous Culture 

4.7 Effect of environmental conditions on growth 

4.7.1 Temperature 

4.7.2 Acidity and Alkalinity (pH) 

4.7.3 Water Availability 

4.7.4 Gaseous requirements 

4.8 Yield and characteristics of bacterial growth 

4.8.1 Growth yield 

4.8.2 Estimating bacterial number by indirect methods 

4.8.3 Flow Cytometry 

4.8.4 The plate-Count Method 

4.8.5 Membrane-Filter Count 

4.8.6 The most probable number method 

4.8.7 Estimating bacterial number by indirect methods : 

4.9 Bacterial chemotaxis and Quorum sensing 

4.9.1 Flagellar Structure 



4.9.2 Flagellar Movement 

4.9.3 Cell Speed and Motion 

4.9.4 Gliding Motility 

4.9.5 Chemotaxis 

4.9.6 Chemotaxis in Polarly Flagellated Bacteria 

4.9.7 The chemotaxis signaling pathway 

4.9.8 Measurement of Chemotaxis 

4.10 Quorum sensing 

4.11 Microbes in soil ecology 

4.11.1 Soil microorganisms and their interactions 

4.11.2 Processes performed by bacteria in soil 

4.11.3 Soil fungi 

4.11.4 Soil algae 

4.11.5 Protozoa in soil 

4.11.6 Viruses 

4.11.7 Important Impacts of Microbes on Ecosystems 

4.11.8 Ecological Association/Interactions among Soil Microorganisms 

4.12 Microbial fermentation 

4.12.1 Requistes for Industrial fermentation 

4.12.2 Requisites to Industrial microbiological processes 

4.12.3 Methods of culturing 

4.12.4 Industrial products 

4.12.5 Characteristics of secondary metabolite 

4.12.6 Tropophase and Idiophase 

4.12.7 Large Scale Fermentations 

4.12.8 Manufacture of Industrially important product 

4.13 Summary 

4.14 Glossary 

4.15 Self assessment questions 

4.16 References 



                                                       Paper-ZOO 303A 

(FISHERY SPECIAL PAPER) 
 

                                           (Fish Taxonomy & Biology and Oceanography) 
 

 

                                                 Group A. Fish Taxonomy & Biology 

SLM-41 
 
 

Title of the Unit 1: Classification of fishes 

Structure of the content 

1.0 Objectives 

1.1 Introduction 

1.2 Classification of fishes 

1.3 Summary 

1.4 Glossary 

1.5 Self assessment questions 

1.6 References 



 

Title of the Unit 2: Fish nutrition and growth 

Structure of the content 

2.0 Objectives 

2.1 Introduction 

2.2 Fish nutrit ion 

2.3 Fish growth 

2.4 Fish reproduction & development 

2.4 Summary 

2.5 Glossary 

2.6 Self assessment questions 

2.7 References 



 

Title of the Unit 3: Fish reproduction and development 

Structure of the content 

3.0 Objectives 

3.1 Introduction 

3.2 Reproduction 

3.3 Development of fishes 

3.4 Summary 

3.5 Glossary 

3.6 Self assessment questions 

3.7 References 



Paper-ZOO 303A 

SLM-42 
 

 

Title of the Unit 4: Fish Endocrinology 

Structure of the content 

4.0 Objectives 

4.1 Introduction 

4.2 Types of endocrine glands 

4.3 Chemical nature of the hormones 

4.4 Different endocrine glands in fish 

4.4.1 Pituitary Glands 

4.4.2 Thyroid Gland 

4.4.3. Adrenal gland 

4.4.4 The Corpuscles of Stannius 

4.4.5 The Ultimobranchial Glands 

4.4.6 Urohypophysis 

4.4.7 Pancreatic islets 

4.4.8 Pineal gland 

4.4.9 The Sex Glands as Endocrine Organs 

4.4.10 Intestinal Mucosa 

4.5 Summary 

4.6 Glossary 

4.7 Self assessment questions 

4.8 References 



Title of the Unit 5: Fish Migration 

Structure of the content 

5.0 Objective 

5.1 Introduction 

5.2 Purpose of Migration 

5.3 Classification of Migration in Fish 

5.4 Diadromous migration in Amphihaline Fish 

5.4.1  Migration in Salmon 

5.4.2 Migration in Hilsa 

5.5.3. Migration in Eel 

5.5.4. Preparation for anadromous and catadromous migration 

5.5 Energetics of Migration 

5.6 Environmental Factors That Influence Migration 

5.7 Physiological Factors Controlling Iono-osmoregulation in Amphihaline 

Fish 

5.8 Anthropogenic Impacts on Migration 

5.9 Summary 

5.10 Glossary 

5.11 Self assessment questions 

5.12 Check your progress 

5.13 References 



Paper-ZOO 303A 

Group B. Oceanography 

SLM-43 
 

 

Title of the Unit 1: Basic concept of Oceanography (Topic 1-4) 

1.0 Objective 

1.1 Introduction 

1.2 Concept of Oceanography 

1.2.1 Physical oceanography 

1.2.2 Chemical oceanography 

1.2.3 Bio logical oceanography 
 

1.3 Summary 
 

1.4 Glossary 
 

1.5 Self assessment Questions 
 

1.6 References 
 
 
 

. 



Paper-ZOO 303A 

SLM-44 
 

 

Title of the Unit 5:   Oceanic resources & Oceanic pollution (Topic 5,6) 

Structure of the Content 

5.0 Objective 

5.1 Introduction 

5.2 Oceanic resources 

5.2.1 Component of Oceanic resources 

5.3 Oceanic pollut ion 

5.3.1 Threats to marine biodiversity 

5.3.2 Pollution and marine litter 

5.3.4 Human perceptions of the oceans 

5.4 Summary 

5.5 Glossary 

5.6 Self assessment Questions 

5.7 References 



                                                  Paper-ZOO 303B 

(ECOLOGY SPECIAL PAPER) 
 

 
Group A. Biodiversity and Conservation Ecology 

SLM-45 
 
 
 

  Title of the Unit 1: Biodiversity and conservation biology  

 Structure of the content 

         1.0 Objectives 

         1.1 Introduction 

         1.2 Utility and Concepts 

         1.3 Significance of Biodiversity 

1.4 Levels of Biodiversity 

1.5 Iternational conventions 

1.6 Hotspot 

1.7 Megadiversity country 

1.8 IUCN red list categories & criteria 

1.9 Biodiversity conservation 

1.10 Bioindicators for Biomonitoring 

1.11 Summary 

1.12 Glossary 

1.13 Check your Progress 

1.14 References 



Title of the Unit 3: Conservation of biodiversity 
 

Structure of the content 

3.0 Objectives 

3.1 Introduction 

3.2 Conservation process 

3.3 Crit ically Endangered Vertebrates in India 

3.4 Climate change and its effect on wildlife 

3.5 Human-animal conflict IUCN red list categories & criteria 

3.6 Summary 

3.7 Glossary 

        3.8 Check your Progress 

        3.9 References 



SEMESTER III 

Paper-ZOO 303B 

(ECOLOGY SPECIAL PAPER) 
 

 

Group A. Biodiversity and Conservation Ecology 

SLM-46 
 

 

Title of the Unit 2: Wildlife Management 

Structure of the content 

 2.0 Objectives 

            2.1 Introduction 

            2.2 Wildlife Ecology 

                       2.2.1 Evolution of Approaches in Wildlife Conservat ion 

                      2.2.2 Diversity, Threats of Major wildlife in West Bengal 

                      2.2.3 Conservation Strategy 

                      2.2.4 Wild life Crime 

                      2.2.5 Joint Forest management 

           2.3 Endemic Avifauna of India 

2.3.1 IBAs of West Bengal 

2.3.2 Conservation strategy of few Avifauna 

          2.4 Tools and techniques for wildlife census and survey 

                         2.4.1 Molecular techniques for wildlife bio logy 

         2.5 Summary 

         2.6 Glossary 

         2.7 Check your Progress 

         2.8 References



 

 
 

Paper-ZOO303B 

Group B. Aquatic Ecology 

SLM-47 
 

 
Title of the Unit 1: Water as resource  

Structure of the content 

1.0 Objectives 

1.1 Introduction 

1.2 Different Sources 

1.3 Status of water and its distribution 

1.4 Hydrologic budget: Past changes and present status 

1.5 Hydrological cycle 

1.5.1 Explanation of some terms 

1.6 Factors contributing to degradation of water quality 

1.6.1. Factors 

1.6.2. Actions of degradation 

1.7 Socio-Ecohydrological balancing 

1.7.1. Sustainable Water Management 

1.8 Surface & Groundwater relationships 

1.9 More about waters 

1.9.1 Base flow 

1.9.2 Porosity or void fraction 

1.9.3 Permeability 

1.9.4 Transmissivity 

1.9.5 Storativity or storage coefficient 

1.11 Summary 

1.12 Glossary 

1.13 Self assessment questions 

1.14 References 



 

Title of the Unit 4: Aquatic Biota, types & tropics interactions -Macrophytes, 

Phytoplankton, Zooplankton, Periphyton, benthos & Nekton 

Structure of the content 

4.0 Objectives 

4.1 Introduction 

4.1.1 Macrophyte 

4.1.2 Phytoplankton 

4.1.3 Zoolplankton 

4.1.4 Periphyton 

4.1.5 Benthos 

 4.1.6 Nekton 

4.2 Summary 

4.3 Glossary 

4.3 Self assessment questions 

4.4 References 



Paper-ZOO 303B 

Group B. Aquatic Ecology 

SLM-48 
 

 
Title of the Unit 2: Structure and function of aquatic ecosystem and their management 

(Topic 2,3) 

 

Structure of the content 

2.0    Objectives 

2.1    Introduction 

2.2    Structure and function of aquatic ecosystem 

2.2.1      Conservation strategies of freshwater bodies and climate changes 

2.2.2      Marine Ecosystem 

2.2.3      Coastal Ecosystem 

2.2.4      Esturine Ecosystem 

2.2.5      Mangroove Ecosystem 

2.2.6      Coral Ecosystem 

2.2.7      Wetland Ecosystem 

2.2.8      River Ecosystem 

2.3    Wastewatar management 

2.3.1      Types, sources, properties 

2.3.2      Recycling and Bioremidiation 

2.4    Summary 

2.5    Glossary 

2.6    Self assessment questions 

2.7    Referrences 



                                                Paper C-ZOO-304 (CBCS) 
 

                                                                      GroupA: Genetics 

SLM 49 
 

 
Title of the Unit 1: Sex Chromosome Inheritance 

Structure of the content 

   1.0 Objectives 

1.1 Introduction 

1.2 Origin of sex chromosome 

1.3 Determination of Sex 

1.3.1Chromosomal basis of Sex determination 

1.3.2Environmental factors influences Sex determination 

1.3.3 Sex Determination in Drosophila 

1.4 X linked Inheritance pattern and Human pedigree analysis. 

1.5 X linked dominant and recessive disease. 

1.6 Study the inheritance Pattern of genes in humans 

   1.7 Summary 

1.8 Glossary 

1.9 Check your Progress 

1.10 References



 

Title of the Unit 5: Central Dogma 

  Structure of the content 

5.0 Objectives 

5.1 Introduction 

5.2 Eukaryotic chromosomal structure and compaction 

5.2.1 Structure of Chromosome. 

5.2.2 Structure and composition of DNA 

    5.2.3 DNA Packaging: Nucleosomes and Chromatin 

   5.3 Basic Concept of DNA replication and replication enzymes 

5.4 Concept of genetic transcription 

5.5 Basic mechanism of Protein Synthesis. 

5.6 Summary 

5.7 Glossary 

5.8 Check your Progress 

5.9 References 



                                                        Paper C-ZOO-304 (CBCS) 

                                                                                                                                          Group A: Genetics 

SLM-50 
 

 
 

Title of the Unit 2: Genetic Linkage and  Chromosomal Mapping 

Structure of the content 

2.0 Objective 

2.1 Introduction 

2.2 Linkage and recombination of genes 

2.3 Probability in the prediction of progeny distributions 

2.4 Mendelian hypothesis: testing Goodness of fit 

2.5 Genetic mapping and Map distance, Physical distance and frequency of recombination 
 

 2.5.1Chi square test for linkage 

2.5.2   Crossing over 

 2.6 Genetic mapping in Three point Test cross 

 2.7 Summary 

 2.8 Glossary 

 2.9 Check your Progress 

 2.10 References 



 

                                                               C-ZOO-304 (CBCS) 

Group B: Haematology 

SLM-51 
 
 

 
Title of the Unit 1: Haemopoetic tissues 

Structure of the Content 

1.0 Objective 

1.1 Introduction 

1.1.1 Haemopoetic tissues in representative annelids and arthropods 

1.1.2 Haemopoetic tissue and Haemopoisis in mammals 

1.1.3 Distinction between erythropoiesis in fish and mammals. 

1.2 Summary 
 

  1.3 Glossary 
 

1.4 Self assessment Questions 
 

1.5 References 



Title of the Unit 2: Blood cells 

Structure of the Content 

2.0 Objective 

2.1 Introduction 

2.2 Agranulocytes 

2.3 Granulocytes 

2.4 Platelets 

2.5 Summary 
 

2.6 Glossary 
 

2.7 Self assessment Questions 
 

2.8 References 



Paper C-ZOO-304 (CBCS) 

                                                          Group B: Haematology 

                                                                         SLM-52 
 
 

Title of the Unit 3: Red cell abnormalities 

Structure of the content 

3.0 Objectives 

3.1 Introduction 

3.2 Anaemia 

3.2.1 Classification of Anaemia 

3.3 Summary 

3.4 Glossary 

3.5 Self assessment questions 

3.6 References 



Title of the Unit 4: White cells and their disorders 

Structure of the content 

4.0 Objectives 

4.1 Introduction 

4.2 Acute leukemia 

4.3 Chronic myelo id leukemia 

4.4 Chronic lymphocyt ic leukemia 

4.5 Treatment of leukemia 

4.6 Summary 

4.7 Glossary 

4.8 Self assessment questions 

4.9 References 



Title of the Unit 5: Coagulation and Haemostasis 

Structure of the content 

5.0 Objectives 

5.1 Introduction 

5.2 Blood coagulation 

5.3 Haemostasis 

5.4 Bleeding disorder 

5.4.1 Haemophilia A 

5.4.2 Haemophilia B 

5.4.3 Haemophilia C 

5.4.4 Acquired platelet disorders 

5.5 Summary 

5.6 Glossary 

5.7 Self assessment questions 

5.8 References



SEMESTER- IV  

                                     

                                                  Paper-ZOO 401 

(Environmental pollution & management and Biostatistics) 
 

   

Group A: Environmental pollution & management 
 

 SLM 53 
 

Title of the Unit 1: Global Environmental problem, Environmental management (Topic1,   

6)                  

 

Structure of the content 

1.0   Objective 

1.1 Introduction 

1.2 Global Environmental problem 

1.3 Bioinvasion 

1.4 Concept and principles of Bioinvasion 

1.5 Threats and management 

1.6 Environmental management 

1.6.1    General outline 

1.6.2    Eco degradation 

1.6.3    Sustainable environmental management 

1.6.4    Bioindicators 

1.6.5    Conservation of life 

1.6.6    Objectives of conservation 

1.6.6.1 In Situ conservation 

1.6.6.2 Ex Situ conservation 

1.6.7    Conservation strategy 

1.6.8    Green movements 

1.6.9    Local people’s involvement 

1.7 Summary 

1.8 Glossary 

1.9 Check your progress 

1.10 References 



Paper-ZOO 401 

SLM 54 
 
 

Title of the Unit 2: Environmental pollution (Topic 2-5) 

 

Structure of the content 

  2.0 Objectives 

  2.1 Introduction 
 

2.2 Categories of Environmental pollution Air, Water, Soil and Noise 
 
2.3 Causes: Natural and Manmade 

 
2.4 Global scenario of pollution 

 
 3.0 Air Pollution 

 

 3.1 Sources of air pollution – point and nonpoint sources 
 
 3.2 Monitoring and measurement of air pollutants 

 
 3.3 Role of oxides of nitrogen and sulphur as air pollutants 

 
 3.4 Photochemical smog 

 

 3.5 Air pollutants effects on plants, animal & man 
 
  3.6 Air pollution abatement strategies 
 
  3.7 Air pollution control measure through Legislative/Policy measures 
 
4.0 Water Pollution 

 

4.1 Water pollutants – Nature, behavior and fate of water pollutants 
 

4.2 Surface water pollution – River, Lake, Estuary and coastal areas 
 
4.3 Water borne diseases 

 
4.4 Water treatment system 

 
4.5 Waste water treatment system 



5.0 Soil Pollution 
 

5.5 Soil pollutants-sources and their chemical and biological nature 
 
5.6 Soil Acidification 

 

5.7 Soil erosion and nutrient loss 
 
5.8 Soil borne disease 

 
5.9 Soil pollution control 

 
5.10 Soil Bioremediation 

 
5.11 Summary 

5.12Glossary 

5.13 Self assessment questions 

5.14 References 



                                                               Paper-ZOO 401 

                                                       Group B: Biostatistics 

                                                                SLM 55 
 

 
Title of the Unit 1: Concept of Biostatistics, Probability distribution, Testing of 

Hypothesis & Analysis of frequencies (Topic 1-9) 

 

Structure of the content 

1.0 Objectives 
 
1.1 Introduction 

 
         1.1.1   Concept of Biostatistics 

1.1.2 What is Probability distribution 

1.2 Example of Probability Distributions 

1.3 Types of probability distributions 

1.3.1 Binomial probability distribution 

1.3.1.1 Criteria of Binomial distributions 

1.3.1.2 Properties of Binomial distribution 

1.3.1.3 Formula and Example of the Binomial Distribution 

1.3.2 Poisson’s distribution 

1.3.2.1 Application of Poisson’s distribution 

1.3.2.2 The Poisson Model 

1.3.2.3 Characteristics of the Poisson Distribution 

1.4 Testing of Hypothesis 

1.5 Section Overview 
 

1.5.1 Statistical Hypothesis Testing 
 

1.5.2 Statistical Test Interpretation 

                   1.5.2.1 Interpretation of the p-

value 

1.5.2.2 Interpretation of Critical Values 

1.6 Analysis of frequencies 

1.7 When to use the Chi-square goodness of fit test 

1.8 Steps to be undertaken 

1.9 Test Your Understanding 

1.10 Chi-Square Analysis 

1.11 Assumption for ANOVA 

1.12 Summary 

1.13 Glossary 

1.14 Self Assessment Questions  

1.15 References 



Paper-ZOO 401 
 

SLM 56 
 

 

Title of the Unit 10: Correlation and Regression 

Structure of the Content 

10.0 Objectives 

10.1 Introduction 

10.2 Correlation 

10.2.1 Definition 

10.2.2 Basic properties of correlation 

10.2.3 Types of correlation 

10.2.4 Pearson’s product-moment correlation coefficient 

10.2.5 Properties of correlation coefficient 

10.2.6 Computation of correlation coefficient from ungrouped data and significance test 

10.2.7 Partial correlation and multiple correlation 

10.3 Regression 

10.3.1 Definition and equations for computation of regression 

10.3.2 Types of regression 

10.3.3 Models of regression 

10.3.4 Properties of regression 

10.3.5 Computation of regression coefficients and regression equations (with reference to simple 

linear regression) 

10.3.6 Multiple regression 

10.4 Summary 

10.5 Glossary 

10.6 Self assessment questions 

10.7 References 



Title of the Unit 11:  Analysis of Variances 

(Anova) Structure of the content 

11.0 Objectives 

11.1 Introduction 

11.2 Types of ANOVA 

11.3 Model of ANOVA 

11.4 One-way ANOVA – computation and interpretation of F-ratio (F value) 

11.4.1 Working principle and procedure 

11.4.2 Examples of computation and interpretation of F-ratio (F-value) 

11.5 Multiple comparison t-test and Scheffe’s multiple comparison F-test 

11.5.1 Multiple comparison t-test 

11.5.2 Scheffe’s multiple comparison F-test 

11.6 Nonparametric test 

11.7 Summary 

11.8 Glossary 

11.9 Self assessment questions 

11.10References 



Paper-ZOO 402 

Group A: Developmental Biology 

                                                                   SLM-57 
 
 

     Title of the Unit 1: Early development of Amphibian axis formation (Topic 1-2) 
 

    Structure of the content 

1.0 Objectives 

1.1 Introduction 
 

1.2 Early development and molecular mechanism of Amphibian axis formation 
 

1.2.1 Induct ive interactions 
 

1.2.2 Functions of the Organizers 
 

1.3    Regeneration 
 

1.3.1 Regeneration in Hydra 

1.3.2 Regeneration in Amphibia 

1.4 Summary 

1.5 Glossary 

1.6 Self Assessment Questions 

1.7 References / Suggested Readings 

 



                                                             Paper-ZOO 402 

SLM-58 
 

 

Title of the Unit 3: Beginning of a new organism 

Structure of the Content 

3.0 Objectives 

3.1 Introduction 
 

3.2 Fertilization in Sea urchin 

3.3 Fertilization in Mammals 
 

3.4 Polyspermy 

3.5 Translocation and Capacitation in mammals 
 

3.6 Summary 

3.7 Glossary 

3.8 Self Assessment Questions 

3.9 References / Suggested Readings 



 

Paper ZOO402 

Group B: Neuro-endocrinology 

SLM 59 
 
 

 

Title of the Unit 1: Basic concept of neural system, neural circuit in vertebrates 

& neuroendocrine glands (Topic 1-3) 

 

Structure of the Content 

1.0 Objectives 

1.1 Introduction 

1.2 Basic concept of neural system 

1.3 Development and differentiation of neural circuit in vertebrates 

1.4 Neuroendocrine glands in animal 

1.5 Summary 

1.6 Glossary 

1.7 Self assessment questions 

1.8 References 



 

Paper ZOO402 

SLM 60 
 
 

 
Title of the Unit 4: Neuro-immuno endocrine pathways, Neural/ endocrine 

disorder (Topic 4-5) 
    

 Structure of the Content 

4.0 Objectives 

4.1 Introduction 

4.2 Neuro-immuno endocrine pathways 

4.3 Neural disorder 

4.4 endocrine disorder 

4.5 Summary 

4.6 Glossary 

4.7 Self Assessment Questions 

4.8 References / Suggested Readings 



 Paper-ZOO 403A 

FISHERY SPECIAL 

                  (Aquaculture &Fish Technology and Inland & Marine fisheries) 

 

Group A. Aquaculture & Fish Technology 

SLM-61 
 

 

   Title of the Unit 1: Aquaculture, Integrated fish farming system, fish 

breeding & Fishing methods (Topic 1-3) 
 

 

Structure of the Content 

1.0 Objectives 

1.1 Introduction 

1.2 Aquaculture and its environment 

1.3 Nutrient and feed management in freshwater aquaculture 

1.4 Brood stock development and Fish breeding 

1.5 Integrated fish farming for low cost fish production 

1.6 Quality fish seed production 

1.7 Fishing methods and harvesting 

1.8 Aquaculture problems with reference to disease & Health management 

1.9 Fish by-products and exports 

1.0 Summary 

1.1 Glossary 

1.2 Self Assessment Questions 

1.3 References / Suggested Readings 



Paper-ZOO 403A  

SLM 62 
 

 

Title of the Unit 4: Fish disease 
Structure of the Content 

4.0 Objectives 

4.1 Introduction 

4.2 Fish disease 

4.2.1 Different causes of fish disease 

4.3 Treatment of fish disease 

  4.4 Summary 

4.5 Glossary 

4.6 Self Assessment Questions 

4.7 References / Suggested Readings 



Title of the Unit 5: Fisheries planning, economics and extensio n 

Structure of the Content 

5.0 Objectives 

5.1 Introduction 

5.2 Fisheries planning 

5.3 Economics and extensio n 

5.4 Summary 

5.5   Glossary 

5.6 Self Assessment Questions 

5.7 References / Suggested Readings 



 

Paper-ZOO 403A  

Group B. Inland and Marine fisheries 
 

                                                                      SLM 63 
 

   Title of the Unit 1: Freshwater and Marine Resources, Trends in Aquaculture, RS-GIS   

in Aquaculture (Topic 1,2, 6) 

   Structure of the Content 

1.0 Objectives 

1.1 Introduction 

1.2 Freshwater Resources 

1.3. Marine Resources 

1.4 Estuary 

1.5 Reservoir 

1.6 Trends in Aquaculture 

1.7 RS-GIS in Aquaculture 

1.8 Summary 

1.9 Glossary 

1.10 Self Assessment Questions 

1.11 References 



Paper-ZOO 403A  

Group B. Inland and Marine fisheries 

                                                                                    SLM 64 
 
 

Title of the Unit 5: Waste water management, Fishery traits (Topic 5,7) 

 

Structure of the Content 

  5.0 Objectives 

  5.1 Introduction 

 5.2 Chemical Nature of Sewage 

 5.3Treatment of Sewage 

 5.4 Methods for using sewage water for fish Culture 

 5.5 Public health consideration 

   5.6 Fishery traits 

    5.7 Summary 

    5.8 Glossary 

    5.9 Self Assessment Questions 

    5.10  References 



ZOO 403B 

ECOLOGY SPECIAL  

                                                   (System Ecology& Human Ecology) 

 

                                                           Group A. System Ecology 

                                                                     SLM-65 

 

Title of the Unit 1: Community ecology, Restoration ecology, Ecotourism, System 

structure and function (Topic 1,2,3,6) 

 

Structure of the content 

1.0 Objectives 

1.0 Introduction (Community Ecology) 

1.1 Characteristics of a Community 

1.1.1   Abundance 

1.1.2   Density 

1.1.3   Frequency 

1.2 Metapopulation 

1.2.1   Metapopulation structure 

1.2.2   Levins Model 

1.3 Metacommunity 

1.3.1   Habitat Fragmentation 

1.4 Restoration ecology 

1.4.1 Definitions 

1.4.2 Process of Ecological restoration 

1.4.3 Ecological Restoration and sustainability 

1.5 Ecotourism 

1.5.1 Definition 

1.5.2 Characteristics of ecotourism 

1.5.3 Merits and demerits of ecotourism 



1.6 System structure and function 

1.7 Physiography of freshwater ecosystems 

1.7.1   Definitions 

1.7.2   Stratification in Lake 

1.7.3   Dynamics of Lakes based on Trophic Status 

1.7.4   Light in Lakes 

1.7.5   Lake Chemistry - Oxygen 

1.8 Ecological processes in Tropical forest ecosystem 

1.8.1   Stratification of a Typical Forest 

1.8.1.1 Vertical Stratification of Plants 

1.8.1.2 Vertical Stratification of Animals 

1.8.2   Production and Nutrient cycling 

1.8.2.1 Nutrient Cycling 

1.8.2.2 Decomposition Processes 

1.8.2.3 Factors influencing Decomposition 

1.8.3      Humus 

1.9   Summary 

1.10 Glossary 

1.11 Self Assessment Questions 

1.12 References / Suggested Readings 
 

 



ZOO-403B  

                                                                 SLM 66 
 

 
 

Title of the Unit 4: Ecological Economics, Mathematical Ecology (Topic 4-5) 
 

Structure of the content 
 

4.0 Objectives 
 

4.1 Introduction 
 

4.2 Ecological Economics 
 

4.3 Mathematical Ecology 
 

4.3.1 Model 
 

4 .3.1.1 Stochastic and Deterministic Models 
 

4. 3.1.2 Theoretical model and analytical solution 
 

4.4 Patterns of spatial distribution 
 

4.5 Summary 
 

4.6 Glossary 
 

4.7 Self-assessment questions 
 

4.8 References /Suggested Readings 



ZOO-403B  

Group B Human Ecology 
                                                                  SLM 67 
 

 
 

Title of the Unit 1: Global Environmental Issues, Environmental management &Act 

Bioinvasion (Topic 1,3,6) 

 

Structure of the content 

1.0 Objectives 

1.1 Introduction 

1.2 Global Environmental Issues 

Global warming 

1.3 Environmental management & Act 

1.4 Environmental Impact asssessment 

1.5 Mitigation and monitoring 

1.6 Socio economic Impact 

1.7 EIA notification 

1.8 Ecomark 

1.9 Bioinvasion 

1.10 Ecological consiquences : Case study 

1.11 Summary 

1.12 Glossary 

1.13 Check your Progress 

1.14 References 



          ZOO-403B  

                                                                SLM 68 
 

 
 

Title of the Unit 2: Solid waste recycling, Urbanization, Wasteland and watershed 

management (Topic 2,4,5) 
 

  Structure of the content 

2.0 Objectives 

2.1 Introduction 

2.2 Solid waste recycling 

2.3 Courses of solid wastes 

2.4 Impact of Solid wastes on Environment 

2.5 Management of solid wastes 

2.6 Urbanization 

2.7 Wasteland and watershed management 

2.8 Summary 

2.9 Glossary 

2.10 Check your progress 

2.11 References 
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