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M. Sc. BIOTECHNOLOGY SYLLABUS 

SUMMARY OF CREDIT DISTRIBUTION AND MARKS AS PER CBCS 

 

SEMEST
ER 

COURSES 

Total 
Credits Marks 

CORE ELECTIVE  FOUND
ATION 

The
ory 
(Co
re) 

Prac
tical 
(Cor

e) 

Semina
r / 

Journa
l Club 
(Core) 

Disser
tation 

Ope
n 

(OE
) 

Discipl
ine 

Centri
c 

(DCE) 
(Theor

y) 

Disciplin
e Centric 
 (DCE) 
(Lab) 

Compul
sory 
(CF) 

Semester-
1 

14 6      4 24 600 

Semester-
2 

12 6 2  4    24 600 

Semester-
3 

14 6    2 2  24 600 

Semester-
4 

   24     24 600 

 TOTAL 96 2400 
 

 

 

 

 

 

 

 

 



 

 

M. Sc. BIOTECHNOLOGY SYLLABUS 

LIST OF PAPERS ALONG WITH CREDIT DISTRIBUTION AND MARKS AS PER 
CBCS 

SEMESTERI 

PAPER CREDITS MARKS 
S. 

No. Code Title Category Duration 
[Hours]  Internal 

Assessment 
University 

Examination 
Total 

Marks 
1 Bio-

1014 
Foundation 
Course 

Compulsory 
Foundation 72 4 40 60 100 

2 Bio-
1024 

Molecular 
Biology Core 72 4 40 60 100 

3 Bio-
1032 

Microbial 
Bioresources Core 36 2 20 30 50 

4 Bio-
1042 

Plant 
Bioresources Core 36 2 20 30 50 

5 Bio-
1052 

Animal 
Bioresources Core 36 2 20 30 50 

6 Bio-
1062 

Cell Biology Core 36 2 20 30 50 

7 Bio-
1072 

Biomolecules Core 36 2 20 30 50 

8 Bio-
1712 

Laboratory 
I: Molecular 
Biology and 
Microbial 
Bioresources 

Core 72 2 25 25 50 

9 Bio-
1722 

Laboratory 
II: Plant and 
Animal 
Bioresources 

Core 72 2 25 25 50 

10 Bio-
1732 

Laboratory 
III: 
Biomolecules 
and Cell 
Biology 

Core 72 2 25 25 50 

Sub-total Core Theory 14 140 210 350 
Practical 6 75 75 150 

Foundation  4 40 60 100 
TOTAL  24 255 345 600 



 

 

 

 

SEMESTERII 

PAPER CREDITS MARKS 
S. 
No. Code Title Category Duration 

[Hours]  Internal 
Assessment 

University 
Examination 

Total 
Marks 

1 Bio-
2014 

Genetic 
Engineering Core 72 4 40 60 100 

2 Bio-
2022 

Genomics and 
Proteomics Core 36 2 20 30 50 

3 Bio-
2034 

Enzymology 
and Metabolism Core 72 4 40 60 100 

5  Open Elective 
(OE)*       

 Bio-
2514 

Fundamentals 
of 
Biotechnology@ 

Elective 72 4 40 60 100 

 Bio-
2052 

Plant 
Biotechnology 

Core 36 2 20 30 50 

6 Bio-
2662 

Seminar/Journal 
Club (JC) Core 36 2 50  50 

7 Bio-
2712 

Laboratory 
IV: 
Enzymology 
and Metabolism 

Core 72 2 25 25 50 

8 Bio-
2722 

Laboratory V: 
Plant 
Biotechnology 
and Genomics 

Core 72 2 25 25 50 

9 Bio-
2732 

Laboratory 
VI: Genetic 
Engineering  

Core 72 2 25 25 50 

Sub-total 
Core Theory 12 120 180 300 

Practical 6 75 75 150 
 Seminar/JC 2 50  50 
Elective (Open) 4 40 60 100 

TOTAL  24 285 315 600 
 



* Open Elective Course: Candidate has to opt 1 course out of 14 courses offered. The courses 
are listed separately. 

@ Open Elective Course: For students other than Biotechnology. 

  

 

 

 

SEMESTERIII 

PAPER CREDITS MARKS 
S. 
No. Code Title Category Duration 

[Hours]  Internal 
Assessment 

University 
Examination 

Total 
Marks 

1 Bio-
3012 

Animal 
Biotechnology Core 36 2 20 30 50 

2 Bio-
3022 

Genetics Core 36 2 20 30 50 

2 Bio-
3032 

Industrial 
Biotechnology Core 36 2 20 30 50 

3 Bio-
3042 

Bioinformatics 
and Bio 
entrepreneurship 

Core 36 2 20 30 50 

4 Bio-
3054 

Immunology Core 72 4 40 60 100 

5 Bio-
3062 

Analytical 
Techniques Core 36 2 20 30 50 

6  Discipline 
Centric Elective 
(DCE)# 

Elective 36 2 20 30 50 

 Bio-
3512 

Crop 
Biotechnology# DCE 36 2 20 30 50 

 Bio-
3522 

Human Genetic 
Disorders# DCE 36 2 20 30 50 

 Bio-
3532 

Signal 
Transduction 
and Cancer 
Biology#   

DCE 36 2 20 30 50 

 Bio-
3542 

Protein 
Engineering# DCE 36 2 20 30 50 



8 Bio-
3712 

Laboratory 
VII: 
Bioinformatics 
and Industrial 
Biotechnology  

Core 72 2 25 25 50 

9 Bio-
3722 

Laboratory 
VIII: 
Immunology and 
Animal 
Biotechnology 

Core 72 2 25 25 50 

10 Bio-
3732 

Laboratory IX: 
Analytical 
Techniques and 
Genetics 

Core 72 2 25 25 50 

 Bio-
3742 

Laboratory X: 
Discipline 
Centric Elective 
Lab 

DCE  72 2 25 25 50 

Sub-total 
Core Theory 14 140 210 350 

Practical 6 75 75 150 
Elective (DCE) 
Theory 2 20 30 50 

 Elective (DCE) 
Practical 2 25 25 50 

TOTAL  24 285 315 600 
 

# Discipline Centric Elective:Candidate has to opt 1 course out of 4 courses offered. The 
courses are separately listed. 

 

SEMESTERIV 

PAPER CREDITS MARKS 
S. 
No. Code Title Category Duration 

[Hours]  Internal 
Assessment 

University 
Examination 

Total 
Marks 

1 Bio-
4824 

Dissertation Core 864 24  600 600 

TOTAL  24  600 600 
 

LIST OF OPEN ELECTIVES                

SECOND SEMESTER 
S. Paper Paper Title Course 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

No. Code Type 
1 Math-201 Mathematical Tools for Real World 

Problems OE 

2 IT-202 Soft Skills in Information 
Technology OE 

3 Comp-
203 

Computer Applications and 
Operations OE 

4 Bot-205 Mysteries of Green Plants OE 
5 Bot-206 Botany in Rural Development OE 
6 Zol-207 Nutrition, Health and Hygiene OE 
7 Arab-208 Fundamentals of Arabic Language OE 
8 Eng-209 Applied English OE 
9 Edu-210 Higher Education OE 
10 Eco-211 Principles of Banking OE 
11 HT-212 Basics of Tourism and Travel 

Agencies OE 

12 HT-213 Tourism Resources of J&K OE 
13 Mgt-214 Business Communication and Soft 

Skills OE 

14 Edu-215 Instructional Technology OE 
THIRD SEMESTER 

S. 
No. 

Paper 
Code Paper Title Course 

Type 
1 Bio-3512 Protein Engineering DCE 
2 Bio-3522 Human Genetic Disorders DCE 
3 Bio-3532 Crop Biotechnology DCE 
4 Bio-3542 Signal Transduction and Cancer 

Biology DCE 
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1st Semester 

 

Course 

Code 

Title Credit 

Value 

Internal 

Marks 

External 

Narks 

Total 

Marks 

Semester I 

M.Ed-110 Philosophical Perspectives of 

Education 

4 40 60 100 

M.Ed-111 Psychological Perspectives of 

Education 

4 40 60 100 

M.Ed-112 Development of Education System 

in India 

4 40 60 100 

M.Ed-113 Methodology of Educational 

Research 

4 40 60 100 

Practicum 

M.Ed-150 Self-Development (Communication 

and Expository Writing) 

2 25 25 50 

M.Ed-150 Computer Fundamentals and its 

Application 

2 25 50 50 

 

Aggregate Marks of 1st Semester = 500      Total credits= 20 
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Course Structure for M.Ed 

Semester-III 

 

Course 

Code 

Course Title Credit 

Value 

Internal 

Marks 

External 

Narks 

Total 

Marks 

      Core Courses     

M.Ed-310 Educational Technology 4 40 60 100 

M.Ed-311 Educational Measurement and 

Evaluation 

4 40 60 100 

M.Ed-312 Guidance and Counselling  4 40 60 100 

M.Ed-313 Dissertation Work-II 2 50 X 50 

Choice Based Complementary Elective Courses (Students are required to opt any 

one of the following courses)   

M.Ed-313 Secondary Education 4 40 60 100 

M.Ed-314 Environmental  Education 4 40 60 100 

M.Ed-315 Higher Education 4 40 60 100 

M.Ed-316 Gender Studies  4 40 60 100 

Practicum 

M.Ed-350 Field Attachment/Internship  4 40 60 100 

                                Total   22 250 300 550 

 

Aggregate Marks of 1st Semester = 550  

Total credits= 22 
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Syllabus 
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SEMESTER I 

 

 

 

 

 

Course 

Code 

            Course Title 

 

No. of 

Credits 

Distribution of 

Marks 

SA UE Total 

Core Courses 

MS- 101 Topology and its Applications 04 40 60 100 

MS -102 Techniques in Differential Equations 04 40 60 100 

MS -103 Real Analysis 04 40 60 100 

MS -104 Applied Numerical Analysis 04 40 60 100 

MS -105 Computer Fundamentals and C-

Programming 

04 40 60 100 

MS -106 Lab Course on  MS-104 and MS-105 04 50 50 100 

 Total 24 250 350 600 

 

SA: Sessional Assessment 

UE: University Examination 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



  

 
 

 
 

 
SEMESTER II 

 

 
 
 

 

Course 

Code 
Course Title 

No. of 

Credits Distribution of Marks 

SA UE Total 

Core Courses 

MS- 201 Numerical Linear Algebra 04 40 60 100 

MS -202 Functional Analysis with Applications 04 40 60 100 

MS -203 Abstract Algebra with Applications 04 40 60 100 

MS -204 Complex Analysis with Applications 04 40 60 100 

Choice based open elective courses(Students are required to opt any one of the 

following courses)    

IT.      202 Soft  skills in Information Technology  04 40 60 100 

Comp. 203 Computer Applications and Operations  04 40 60 100 

Bio.     204 Fundamentals of Biotechnology  04 40 60 100 

Bot.    205 Mysteries of Green Plants 04 40 60 100 

Bot.    206 Botany in Rural Development 04 40 60 100 

Zol.    207 Nutrition, Health and Hygiene 04 40 60 100 

Arab.  208 Fundamentals of Arabic Language  04 40 60 100 

Eng.   209 Fundamentals of English  04 40 60 100 

Edu.   210 Higher Education 04 40 60 100 

Eco.   211 Principles of Banking 04 40 60 100 

HT.    212 Basics of Tourism and Travel Agencies 04 40 60 100 

HT.    213 Tourism Resources of J and K 04 40 60 100 

Mgt.   214 Business communication and soft skills 04 40 60 100 

Edu-215 Instructional technology 04 40 60 100 

Lab Course 

MS -205 MatLab  04 50 50 100 

Total 24 250 350 600 

 

SA: Sessional Assessment 

UE: University Examination 

 

 

 
 

 
 
 

 
 

 
 



  

 

 

 

SEMESTER III 

 

 

 

 

 

 

SA: Sessional Assessment 

UE: University Examination 

 

 

 

 

 

 

Course 

Code 
Course Title 

No. of 

Credits 

Distribution of Marks 

Core courses SA UE Total 

MS-301 Advanced Topics in Topology 04 40 60 100 

MS-302 Theory of Operators  04 40 60 100 

MS-303 Calculus in    04 40 60 100 

MS-304 Set Theory  02 20 30 50 

MS-305 Lab course on LATEX  02 25 25 50 

Choice based Complementary Electives  

Students are  required to choose any two of the following courses 

MS-306 Differential Geometry 04 40 60 100 

MS-307 Number Theory 04 40 60 100 

MS-308 Module Theory 04 40 60 100 

MS-309 Commutative Algebra 04 40 60 100 

MS-310 Advanced Complex Analysis 04 40 60 100 

MS-311 Abstract Measure Theory and Integration 04 40 60 100 

Total 24 245 355 600 



  

 

 

 

 

 

SEMESTER IV 

 

 

 

 

Course Code Course Title No. of 

Credits 

Distribution of Marks 

Core courses SA UE Total 

MS-401 Dissertation/ Major Project 08 50 

(D=30; 

V=20) 

150 

(D=100; 

V=50) 

200 

MS-402 Technical Communication 02 20 30 50 

MS-403 Lab course on SPSS 02 25 25 50 

Choice based Complementary Electives  

The students are required to choose any three of the following courses  

MS-404 Complex Dynamics 04 40 60 100 

MS-405 Banach Algebras 04 40 60 100 

MS-406 Advanced Functional Analysis 04 40 60 100 

MS-407 Tensor Analysis and 

Riemanian Geometry 

04 40 60 100 

MS-408 Algebraic Topology 04 40 60 100 

MS-409 Theory of Fields 04 40 60 100 

MS-410 Spaces of Analytic Functions 04 40 60 100 

MS-411 Algebraic Geometry 04 40 60 100 

MS-412 Theory of Relativity 04 40 60 100 

 Total  24 210 390 600 

 

SA: Sessional Assessment 

UE: University Examination 

D:   Dissertation 

V:   Viva-Voce 

 

 

 

 

 

 

 

 

 





















  

 

Syllabus 

 

M. Sc. MATHEMATICS 
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SEMESTER I 

 

 

 

 

 

Course 

Code 

            Course Title 

 

No. of 

Credits 

Distribution of 

Marks 

SA UE Total 

Core Courses 

MS- 101 Topology and its Applications 04 40 60 100 

MS -102 Techniques in Differential Equations 04 40 60 100 

MS -103 Real Analysis 04 40 60 100 

MS -104 Applied Numerical Analysis 04 40 60 100 

MS -105 Computer Fundamentals and C-

Programming 

04 40 60 100 

MS -106 Lab Course on  MS-104 and MS-105 04 50 50 100 

 Total 24 250 350 600 

 

SA: Sessional Assessment 

UE: University Examination 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



  

 
 

 
 

 
SEMESTER II 

 

 
 
 

 

Course 

Code 
Course Title 

No. of 

Credits Distribution of Marks 

SA UE Total 

Core Courses 

MS- 201 Numerical Linear Algebra 04 40 60 100 

MS -202 Functional Analysis with Applications 04 40 60 100 

MS -203 Abstract Algebra with Applications 04 40 60 100 

MS -204 Complex Analysis with Applications 04 40 60 100 

Choice based open elective courses(Students are required to opt any one of the 

following courses)    

IT.      202 Soft  skills in Information Technology  04 40 60 100 

Comp. 203 Computer Applications and Operations  04 40 60 100 

Bio.     204 Fundamentals of Biotechnology  04 40 60 100 

Bot.    205 Mysteries of Green Plants 04 40 60 100 

Bot.    206 Botany in Rural Development 04 40 60 100 

Zol.    207 Nutrition, Health and Hygiene 04 40 60 100 

Arab.  208 Fundamentals of Arabic Language  04 40 60 100 

Eng.   209 Fundamentals of English  04 40 60 100 

Edu.   210 Higher Education 04 40 60 100 

Eco.   211 Principles of Banking 04 40 60 100 

HT.    212 Basics of Tourism and Travel Agencies 04 40 60 100 

HT.    213 Tourism Resources of J and K 04 40 60 100 

Mgt.   214 Business communication and soft skills 04 40 60 100 

Edu-215 Instructional technology 04 40 60 100 

Lab Course 

MS -205 MatLab  04 50 50 100 

Total 24 250 350 600 

 

SA: Sessional Assessment 

UE: University Examination 

 

 

 
 

 
 
 

 
 

 
 



  

 

 

 

 

SEMESTER III 

 

 

Course Code Course Title 

No. of 

Credits 

Distribution of Marks 

Core Courses SA UE Total 

MS-316 Computational methods for ODE and 

PDE 

04 40 60 100 

MS-317 Applied Multivariable Calculus  04 40 60 100 

MS-318 Applied Harmonic Analysis 04 40 60 100 

MS-319 LATEX and Lab course on MS-316  04 50 50 100 

Choice based Complementary Electives  

Students are  required to choose any two of the following courses 

MS-320 Mathematical Finance 04 40 60 100 

MS-321 Graph and Network Theory 04 40 60 100 

MS-322 Modeling and Simulation  04 40 60 100 

MS-323 Applied Probability and Random 

Processes 

04 40 60 100 

MS-324 

 

Mathematical Programming  04 40 60 100 

MS-325 Modeling of Real World Problems by 

Variational Inequalities  

04 40 60 100 

Total 24 250 350 600 

 

SA: Sessional Assessment 

UE: University Examination 

 

 



  

 

 

                                     SEMESTER IV 

 

SA: Sessional Assessment 

UE: University Examination 

D:   Dissertation 

V:   Viva-Voce 

 

Course 

Code 

Course Title No. of 

Credits 

Distribution of Marks 

Core courses SA UE Total 

MS-416 Dissertation/ Major Project 08 50 

(D=30; 

V=20) 

150 

(D=100; 

V=50) 

200 

MS-417 Technical Communication 02 20 30 50 

MS-418 Lab course on SPSS 02 25 25 50 

Choice based Complementary Electives  

The students are required to choose any three of the following courses 

MS-419 Wavelets and Applications 04 40 60 100 

MS-420 Mathematics of Insurance 04 40 60 100 

MS-421 Fluid Dynamics 04 40 60 100 

MS-422 Algorithmic optimization 04 40 60 100 

MS-423 Integral Equations and 

Applications 

04 40 60 100 

MS-424 Bio Mathematics 04 40 60 100 

MS-425 Finite Fields and Coding Theory 04 40 60 100 

MS-426 Applied Functional Analysis 04 40 60 100 

MS-427 Dynamical Systems  04 40 60 100 

 Total  24 210 390 600 


