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    List of Student Undertaking University 
Project Work 

2022-2023 

Sr.No Name of Program  Project Work 
1. MSW 257 
2. MA SOC 136 
3. MA POL SCI 138 
4. MA MARATHI 46 
5. BA 182 
6. BCOM 498 
7. MCOM 234 
8. BBA 18 
9. BCCA 28 

10. MSC BIO 70 
11. MSC PHY 20 
12. MSC CS 22 
13. MSC CHEM 26 

 TOTAL 1675 
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RASHTRASANT TUKDOJI MAHARAJ NAGPUR UNIVERSITY, NAGPUR 

 

Direction No. 40 of 2016 
 

DIRECTION GOVERNING THE EXAMINATION LEADING TO THE DEGREE OF  
MASTER OF COMMERCE (CREDIT BASE SEMISTER PATTERN) FACULTY OF  

COMMERCE 

 (Issued under section 14(8) of the Maharashtra University Act 1994) 

WHEREAS, Maharashtra University act No. xxxv of 1994 has come into force with effect from 22
nd

 July 

1994 and has been amended from time to time, 

AND 

WHERAS, the University Grants Commission, New Delhi vide letter no. D.O. No. F-2/2008/(XI Plan), 

Dated 31
st

 January 2008 regarding new initiatives under the XI Plan-Academic reforms in the University 

has suggested for improving quality of higher education and to initiate the Academic reform at the earliest. 

AND 

WHEREAS, faculty of commerce act its meeting held on 14.2.2012 has decided to update the existing 

syllabus for award of the degree of Master of Commerce commensurate with the curricula existing in the 

various universities in India and with a view to include the latest trends in the commerce stream as well as 

to design it to suit to the needs of the industries and corporate houses, 

AND 

WHEREAS, University Grants Commission, New Delhi has prescribed the Model Curriculum for award 

of the Postgraduate degree in the Faculty of commerce and directed to implement the same from the 

academic session 2012-2013, 

AND 

WHEREAS,  Chairman of all the Board of Studies in the Faculty of Commerce in their meeting held on 

24.2.2016 prepared the Scheme of Credit Based Semester pattern for conduct of the M.Com. Examination, 

AND 

WHEREAS, Board of Studies viz. (1) Business Administration and Business Management, (2) Commerce, 

(3) Accounts and Statistics, (4) Business Economics and (5) Ad-hoc Board in Computer Application in its 

meetings held on 24.2.2016 respectively updated the existing syllabi and recommended some 

modifications in the scheme of examination for post graduate courses, 
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AND 

 

WHEREAS, Dean of Commerce has consented to the changes in the syllabus and the scheme of 

examination for the award of M.Com Degree, 

 

AND 
WHEREAS the Vice-Chancellor, Nagpur University, Nagpur approved the recommendations so made by 

the Special Task Committee in the Faculty of Commerce duly concurred by the Coordinator, Faculty of 

Commerce as required under Section 38 (a) of the Act on 

AND 

WHEREAS As per the Advice of the Vice Chancellor, Coordinator, Faculty of Commerce & Coordinator, 

Special Task Committee in the meeting held on 4.1.2016 constituted sub-committee for syllabus 

restructuring of M.Com  with CBCS pattern. 

 

The Sub-committee submitted the Draft Syllabus of M.Com  with CBCS pattern in meeting held on 

24.02.2016. 

AND 
 

WHEREAS, ordinance making involve a time consuming process, Now, therefore, I, Dr. S. P. 

Kane, Vice-Chancellor, Rashtrasant Tukadoji Maharaj Nagpur University, Nagpur in exercise of 

the powers vested in me under Section 14(8) of the Maharashtra University Act of 1994 do hereby 

issue the following direction: 

 

• This direction shall be called “DIRECTION GOVERNING THE EXAMINATION LEADING 

TO THE DEGREE OF MASTER OF COMMERCE (CREDIT BASED CHOICE SYSTEM) 

FACULTY OF COMMERCE RASHTRASANT TUKDOJI MAHARAJ NAGPUR 

UNIVERSITY  NAGPUR”. 

 

• The Direction shall come in to force with effect from the date of its issuance by Honourable Vice-

Chancellor. 
 

• The duration of the course shall be of two academic years consisting of the four semesters with 

university examination at the end of each semester namely 

• M.ComSemesterI Examination 
 

• M.ComSemesterIIExamination 
 

• M.ComSemesterIIIExamination 
 

• M.ComSemesterIVExamination 
 

The examination shall be held at such places and on such dates which are 

notified by the University. 
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I. ELIGIBILITYTO THECOURSE 

The duration of M.Com. Course shall be of Two years consisting Semester-I &II in first year 

and Semester-III &IV in second year. 
 

Subject to compliance with the provisions of this direction and of other ordinances in force 

from time to time, an applicant for admission to this course shall have passed B.Com., 

B.Com.(ComputerApplication) or B.B.A .Degree examination of Rashtrasant Tukdoji 

Maharaj Nagpur University or equivalent of any other recognized University. 
 

 TheExaminationsforSemestersI,II,IIIandIVshallbeheldtwiceayearat 

Suchplacesandonsuchdatesasnotified bythe University. 

 

The fees for examination shall be as prescribed by the Rashtrasant Tukdoji Maharaj Nagpur 

University from time to time. 

 

Applicant for the examination pursuing are regular course of study leading to the Master 
Degree in Commerce shall not be permitted to join any other course in this University or 

any other University simultaneously. 
 

 

ATKT Rules for Admission for the M.Com Course –An unsuccessful examinee at the any 

semester examination shall be ALLOWEDTOKEEPTERM in accordance to 

The following table: 

 

Admission to 

Semester 

Candidate should have passed 

in all the subjects of the 

following examinations of 

R.T.M. Nagpur University 

Candidate should have passed 

at least two third of the passing 

heads of following examinations 

 

I Semester 
As provided in Para5 of the 

direction. 

 

------- 

IISemester --------- --------- 

IIISemester ----------- 
Semester I and II taken together i.e. 

5 heads 

IVSemester ------------ 
Semester I , II and III taken together 
i.e.8 heads 

For  providing teaching facility in the subjects of Foundation and Elective  Groups minimum 

requirement of student is 5. 

 

II. CREDIT SYSTEMOF  EVALUATION 
 

• The M.COM. programme shall consist of Fifteen Papers or Subjects in old terminology and  a 

project in any of  are a related to commerce as opted by the student. 

 

With the issuance of this Direction, The Direction No 1 of 2014 (Credit based Semester Pattern)shall 

stand repealed. 

 

 

 

                                                                                       Sd/- 

Nagpur        Dr. S. P. Kane 

Date :21.6.2016                                         Vice-Chancellor 
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Subjects offered, contact hours, credits attached and allocation of marks shall be as 

follows: 
 

APPENDIX-I 
Scheme of teaching and examination under credit based semester system for M.Com Course. 

Semester-I 
 

 

 
CourseCod

e 

 Internal 

/University

Exam. 

 
Total 

Hours 

Marks  

 
Credits 

 
Semester

End 

Exam. 

 
InternalAss

essment 

 

 
Tot

al 

 

C11 
Advanced 

Financial 

Accounting 

 

Uni. 
 

60 
 

80 
 

20 
 

100 
 

4 

 

C12 
Indian 

Financial 

System 

 

Uni. 
 

60 
 

80 
 

20 
 

100 
 

4 

C13 
Managerial 

Economics 
Uni. 60 80 20 100 4 

C14 
Marketing 

Management 
Uni. 60 80 20 100 4 

 Total  240 320 80 400 16 

Semester-II 
 

 

 
Course

Code 

 Internal 

/University
Exam. 

 
Total 

Hours 

Marks  

 
Credits 

 
Semester

End 

Exam. 

 
Internal 

Assessme

nt 

 

 
Total 

C21 
Research 
Methodology 

Uni. 60 80 20 100 4 

 

C22 
Advanced 

Cost 

Accounting 

 

Uni. 
 

60 
 

80 
 

20 
 

100 
 

4 

 

C23 
Co-operation  

Uni. 
 

60 
 

80 
 

20 
 

100 
 

4 

 

C24 
Human 

Resource 

Management 

 

Uni. 
 

60 
 

80 
 

20 
 

100 
 

4 

 
Total 

 
240 320 80 400 16 
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Semester-III 
 

 

 
Course
Code 

 Internal 

/University
Examination 

 

 
Total 
Hours 

Marks  

 
Credits 

 
Semester

End 

Exam. 

 
 

Internal 
Assessment 

 

 
Total 

 

C31 

 

 

 

 

 

C 32 

Core Group 

 

1.     Advanced 

Management 

Accounting 

 

 

2.  Statistical    

Techniques 

 

Uni. 
 

60 
 

80 
 

20 
 

100 
 

4 

 

Uni. 
 

60 
 

80 
 

20 
 

100 
 

4 

 

 

 

F 33 

Foundation 

Group- I 

 
Direct Taxes  

OR 

Computer 

Application in 

Business 

 

 

 

 

 

Uni. 
 

60 
 

80 
 

20 
 

100 
 

4 

E34 
Elective Group-I 

 

Entrepreneurship 

Development 

OR 
Service Sector 

Management 

Uni. 60 80 20 100 4 

 

Total  240 320 80 400 16 
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Semester-IV 
 

 

 
Course

Code 

  

 
Instruction 

Hours 

Marks  

 
Credits 

 
Semester

EndExam

. 

 

InternalA

ssessment 

 

 
Total 

C41 
Core Group 

 

International 

Business 

Environment 

60 80 20 100 4 

 

C42 
 

Project 
 

60 
 

100 
 

- 
 

100 
4 

F43 
Foundation 

Group- II 

 
Indirect Taxes 

 

OR 
 
Operations Research 

60 80 20 100 4 

E44 
Elective Group-II 

 

E-Commerce 

 

OR 
 

Company Law 

60 80 20 100 4 

  

 

Total 240 340 60 400 16 



7  

Summary of the Total Marks and Credits 

 

 

 
Sr. 

No. 

  

 
Instruction 

Hours 

Marks  

 
Credits 

 
Semester

End 

Exam. 

 

Internal 

Assessment 

 

 
Total 

1 Semester–I 240 320 80 400 16 

2 Semester–II 240 320 80 400 16 

3 Semester–III 240 320 80 400 16 

4 Semester–IV 240 340 60 400 16 

Total 960 1300 300 1600 64 
 

• The Semester End written examination of all subjects shall be conducted by the University. 

 

• The performance of the learners will be evaluated in two components ,One component will be 

the continuous assessment by the College/Department (Internal assessment) carrying 20% 

marks and the second component will be the Semester wise end Examination carrying 80% 

marks. The allocation of marks for the Internal Assessment and Semester end Examination for 

all subjects except Project will be as shown below: 

 

1a Two periodical class tests 08 marks 

1b An assignment/ Viva/ Group Discussion /Seminar based on curriculum to 

be assessed by the teacher concerned 

08 marks 

1c Over all conduct as a responsible learner 04  marks 

1 Internal assessment Total marks 20 

2 Semester wise End Examination marks 80 

                                                                                    Total marks per subject 100 
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M.COM. Examination Semester–I 

 

Subject 
 

Paper 
Maximum

Marks 

Minimum 

Passing Marks 

1.  Advanced Financial 

Accounting 

University

Paper 

 

80 
 

 

 
Internal 

Assessment 

 

20 
 

 

 
Total 100 40 

2. Indian Financial 

System 

University

Paper 

 

80 
 

 

 
Internal 

Assessment 

 

20 
 

 

 
Total 100 40 

3.Managerial 

Economics 

University

Paper 

 

80 
 

 

 
Internal 

Assessment 

 

20 
 

 

 
Total 100 40 

4. Marketing 

Management 

University

Paper 

 

80 
 

 

 
Internal 

Assessment 

 

20 
 

 

 
Total 100 40 
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M.COM. Examination Semester–II 

 
Subject 

 
Paper 

 

Maximum

Marks 

Minimum 

Passing 

Marks 

1. Research Methodology 
 

University Paper 
 

80 
 

 

 
Internal 

Assessment 

 

20 
 

 

 
Total 100 40 

2. Advanced Cost 

Accounting 

 

University Paper 
 

80 
 

 

 
Internal 

Assessment 

 

20 
 

 

 
Total 100 40 

3.Co-operation 
 

University Paper 
 

80 
 

 

 
Internal 

Assessment 

 

20 
 

 

 
Total 100 40 

4. Human Resource 

Management  

 

University Paper 
 

80 
 

 

 
Internal 

Assessment 

 

20 
 

 

 
Total 100 40 
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M.COM. Examination Semester–III 

 
Subject 

 
Paper 

 

Maximum

Marks 

Minimum 

Passing 

Marks 

Core Group 

 

1. Advanced Management 

Accounting 

 

University Paper 
 

80 
 

 

Internal Assessment 20 

Total 100 40 

2 Statistical Techniques 
 

University Paper 
 

80 
 

 

Internal Assessment 20 

Total 100 40 

Foundation Group 

 

3. Direct Taxes OR 

 Computer Application in 

Commerce 

 

University Paper 
 

80 
 

 

Internal Assessment 20 

Total 100 40 

4.Entrepreneurship  

Development 

OR  Service 

Sector 

Management 

 

University Paper 
 

80 
 

 

Internal Assessment 20 

Total 100 40 
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M.C OM. Examination Semester–IV 

 

 
Subject 

 
Paper 

 

Maximum

Marks 

MinimumP

assing 

Marks 

1. International Business 

Environment 
University Paper 80 40 

Internal Assessment 20 

Total 100 

 
2.Project 

 

Project work 

(Evaluation by 

External Examiner) 

50 20 

Project work 

(Evaluation by 

Internal Examiner) 

50 20 

3. Indirect Taxes  

OR  

Operations Research 

 

UniversityPaper 
 

80 
 

 

40 

InternalAssessment 20 

Total 100 

3.Entrepreneurship 

Development  

OR  

Company Law 

 

UniversityPaper 
 

80 
 

40 

InternalAssessment 20 

Total 100 

 
  

 

• Marks of internal assessment awarded on the basis of tests, assignment etc as determined by 

the teacher in the respective subject and moderated by the Head of the University 

Department/Principal and shall be communicated to the University before the 

commencement of the Semester End examinations. 

• Project Work will be compulsory  for each student appearing at the semester-IV(M.Com.) 

Examination. 
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Project shall carry 100 marks as follows: 
 

 Marks 
  

Project work 50 
  

Viva-voce 50 
  

TOTAL 100 
  

 

• For Project work a batch of TWENTY students per guide /supervisor has to be allotted by the 
respective College/ University Department. 

 

• A copy of Project work (Printed) shall be submitted to College/ University Department.   
Fifteen Days prior to the date of commencement of Semester-IV Examination, which will be 
retained by the college/Department for internal evaluation purpose. 

 

• A Candidate shall submit with his/her project work, a certificate from the Guide to the effect that 
the candidate has satisfactorily completed the Project work and that the Project work is the result 
of the candidate’s own work. 

 

• Candidate shall submit his declaration that the Project is the result of his own research work and 
the same has not been previously submitted to any examination of this University or any other 
University. The Project shall be liable to be rejected and /or cancelled if found otherwise. 

 
• The Project work shall be evaluated through seminar and Viva-voce at the College/ Department 

by one internal examiner appointed by the Principal/Head of the Department and one external 
examiner appointed by University. 

 

 Marks 
 

Project shall carry 100 marks 
Maximum Minimum 

 

 
Passing 

 

  
 

  Marks 
 

Project work (Evaluation by External Examiner) 50 20 
 

   
 

Project work (Evaluation by Internal Examiner) 50 20 
 

   
 

Total 100 40 
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SEMESTER - I 
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Bachelor of Business Administration 

BBA (CBCS) SEM – VI 

Course Type: Discipline Specific Elective DSE3 

Course Name: IMC and Branding 

Course Code: 6T3 

Course Outcomes 

CO1 The student will be able to understand the integrated marketing communication 

process for a product or company. 

CO2 The student will be able to apply media planning for an effective marketing 

campaign. 

CO3 The student will be able to understand the concepts of branding for formulating 

effective marketing strategies. 

CO4 The student will be able to apply the concept of brand positioning for brand building 

purposes. 

CO5 The student will be able to understand the IMC and branding strategies adopted by 

the organizations. 

 

Unit 1: Introduction to Integrated Marketing Communication (IMC) 

Concept of Integrated Marketing Communication (IMC), Functional areas of marketing 

communications, IMC Communication Tools, IMC planning process. 

Unit 2: Media Planning and Strategy 

Developing Media Plan, Problems in Media Planning, Media Planning Criteria- Target Market 

Coverage, Scheduling, Reach versus Frequency and Budget Considerations, Establishing Media 

objectives, Developing and implementing Media Strategies. 

Unit 3: Introduction to Brand Management 

Concept of Brand, Evolution of Brands, Characteristics of Brands, Selecting a Brand Name, 

Branding challenges and opportunities, Strategic Brand Management Process. 

Unit 4: Brand Positioning 

Identifying and Establishing Brand Positioning, positioning guidelines, Defining and Establishing 

Brand Values, Internal Branding; Choosing Brand Elements to Build Brand Equity: Criteria for 

choosing Brand Elements  

Reference Books: 

1. Brand Positioning Strategies for Competitive Advantage, Subroto Sengupta, Tata McGraw 

Hill Publication. 

2. Advertising & IMC: Principles and Practice, Sandra Moriarty, Nancy Mitchell, William 

Wells, Pearson Education. 

3. Strategic Brand Management, Kevin L. Keller, Pearson Education. 
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Bachelor of Business Administration 

BBA (CBCS) SEM – VI 

Course Type: Discipline Specific Elective DSE3 

Course Name: Corporate Finance 

 Course Code: 6T3 

Course Outcomes 

CO1 The student will be able to analyze the performance of business based on financial 

statements. 

CO2 The student will be able to evaluate the various investment decisions to be made in 

a business.  

CO3 The student will be able to analyze the impact of uncertainty on investment 

decisions in a business. 

CO4 The student will be able to evaluate the financial need in a business. 

CO5 The student will be able to develop the overall financial need of business based on 

the financial performance and business risk. 

 

Unit 1: Financial Analysis 

Understanding Financial Statement; Measuring Corporate performance; Interpreting Financial 

Ratios; cash flow analysis (AS 3). 

Unit 2: Working Capital Management 

Introduction, Types, Factors affecting working capital requirements, Adequacy of Working Capital, 

calculation of working capital.   

Unit 3: Capital structure and value of firm 

Theories of capital structure and value of firm; capital structure analysis: EBIT-EPS analysis; ROI-

ROE analysis; leverage analysis.  

Unit 4: Financial Planning 

Financial forecasting: meaning, techniques, benefits; Estimation of growth rate; steps in financial 

planning. 

Reference Book: 

6. Financial Management, by Ravi M Kishore, Taxman Publication. 

7. Financial Management, by I M Pandey, Vikas Publishing House. 

8. Financial Management, Theory, Concepts and Problems,  by Dr. R. P. Rustogi, Taxman 

Publication. 

9. Principles of Corporate Finance, by, Brealy, Myers, Allen and Edmans, Mc Graw Hill 

Publications. 
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Bachelor of Business Administration 

BBA (CBCS) SEM – VI 

Course Type: Discipline Specific Elective DSE3 

Course Name: Job Analysis and PMS 

Course Code: 6T3 

Course Outcomes 

CO 1  The student will be able to understand the concept of job analysis and its components.  

CO 2 The student will be able to explain the concepts & importance of the Performance 

management system. 

CO 3 The student will be able to apply the Performance management system for personal 

development. 

CO 4 The student will be able to evaluate the strategies for assessing the performance of an 

employee. 

CO 5  The student will be able to assess employee involvement for effective performance and 

coach employees for individual development. 

 

Unit 1: Introduction to Job Analysis 

Concept of Job analysis, steps in analyzing job and introduction to methods of collecting job analysis 

information, Job description, job specification.  

Unit 2: Job Design and Job Evaluation 

Job Design - Meaning and Components of Job Design, Job Evaluation - Concept, Objectives, 

Process, Methods, Advantages and Limitations of job evaluation, Job simplification, job rotation, 

job enrichment and job enlargement. 

Unit 3: Introduction to Performance and Performance Management  

Dimensions of Performance, Performance Appraisal & Potential Appraisal. Performance 

Management: Planning Performance for Role Clarity, Accountability and Effectiveness, Process of 

Performance Management, Developing and Implementing a Performance Management System. 

Unit 4: Performance Management Techniques and Rewards 

Performance Management Techniques, Performance Management Practices Of Different 

Companies, Reward System: Types of Rewards, Designing Reward System, Total Reward 

Strategies, Characteristics of an Effective Performance Reward Plan. 

Reference Books: 

1. Compensation Management, Tapomoy Deb, Excel Books. 

2. Compensation Management, Dr. KanchanBhatia, Himalaya Publishing House. 

3. Performance Appraisal and Compensation Management, Goel Dewakar, PHI Learning. 

4. Employee Benefits: A Primer for Human Professionals, Martocchio J. Joseph, Tata McGraw 

Hill. 
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Bachelor of Business Administration 

BBA (CBCS) SEM – VI 

Course Type: Discipline Specific Elective DSE3 

Course Name: Data Warehousing and Mining 

 Course Code: 6T3 

Course Outcomes 

CO1 The student will be able understand the concept of data warehousing 

CO2 The student will be able to prepare data warehouse 

CO3 The student will be able to understand the concept of data mining 

CO4 The student will be able to extract relevant data using data mining concept 

CO5 The student will be able to use data mining and data warehousing for decision 

making 

 

Unit 1: Introduction to Data Warehousing 

Data warehousing Components, Building a Data warehouse, Data Warehouse Architecture. 

Unit 2: Concepts in Data Warehousing 

DBMS Schemas for Decision Support, Data Extraction, Cleanup, and Transformation Tools. 

Unit 3: Introduction to Data Mining 

Types of data mining: Predictive Data Mining, Descriptive Data Mining, Types of learning: 

Supervised learning algorithm, Unsupervised learning algorithm, Semi-supervised learning 

algorithm, Reinforcement learning algorithm. 

Unit 4: Concepts in Data Mining 

Data Mining Functionalities and steps involved in data mining; Data Reduction – Data 

Discretization and Concept Hierarchy Generation- Architecture Of A Typical Data Mining Systems- 

Classification Of Data Mining Systems. 

Reference Books: 

1. Data Mining: Concepts Models, Methods and Algorithms, Mehmed Kantardzic, 2nd 

Edition, Wiley IEEE 

2. Data Mining Practical Machine Learning Tools and Techniques, 2nd Edition, Elsevier 

Publication. 

3. Introduction to Data Mining (Second Edition), Pearson Publication 

4. Data Mining: The Textbook, Springer Publication 

5. Mining of Massive Data, Second Edition, Cambridge University Press 
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Question Paper Pattern for Discipline Specific Courses (All DSE3 courses) is as follows- 

Q1. Very Short Answer type questions (4-5 lines/ up to 30 words). 8 Questions of 2 marks each. 2 

questions from each unit  

A – 2 Marks  

B – 2 Marks  

C – 2 Marks  

D – 2 Marks  

E – 2 Marks  

F – 2 Marks  

G – 2 Marks  

H – 2 Marks  

Q2. Short Answer type questions (6-8 lines/ up to 50 words). 8 Questions of 3 marks each. 2 questions 

from each unit  

A – 3 Marks  

B – 3 Marks  

C – 3 Marks  

D – 3 Marks  

E- – 3 Marks  

F- – 3 Marks  

G- – 3 Marks  

H- – 3 Marks  

Q3. Long Answer type question (up to 300 words for 5 marks question and up to 500 words for 10 marks 

question) from Unit 1 with internal Choice  

A – 5 Marks  

B – 5 Marks  

OR  

C – 10 Marks  

Q4. Long Answer type question (up to 300 words for 5 marks question and up to 500 words for 10 marks 

question) from Unit 3 with internal Choice  

A – 5 Marks  

B – 5 Marks  

OR  

C – 10 Marks  

Q5. Long Answer type question (up to 300 words for 5 marks question and up to 500 words for 10 marks 

question) from Unit 3 with internal Choice  

A – 5 Marks  

B – 5 Marks  

OR  

C – 10 Marks  

Q6. Long Answer type question (up to 300 words for 5 marks question and up to 500 words for 10 marks 

question) from Unit 4 with internal Choice  

A – 5 Marks  

B – 5 Marks  

OR  

C – 10 Marks 

 

Evaluation of Core Courses CC12 (Internship) and CC15 (Project Work) will be according to 

the method prescribed in Direction No. 40 of 2023, clause no. 14.(A), page number 13-14 and 

Clause no. 19 (F) page number 25 



QUESTION PAPER PATTERN 

First / / Third / / Fifth / Semester 

Bachelor of Commerce (Computer Application)- (BCCA) OB & CBCS Examination 

 

BCCA NEW SEMESTER – I 

 

1CC2 MS Office (IT) Total 50 MCQ of 2 marks 

each. 

(Minimum 10 MCQ on each 

Unit) 

(Total marks : 100) 

1GE4 

Professional Ethics and Human values  

ÓR  

Personal Wellbeing  

 

BCCA NEW SEMESTER – III 

 

3AE1 
Environmental studies & 

Community Engagement 

Total 40 MCQ of 2 marks each. 

(10 MCQ on each Unit) 

(Total marks : 80) 

1GE4 

Ethical Hacking  

OR  

Computer Network  

OR  

Content Writing & Analysis 

 

Total 50 MCQ of 2 marks each. 

(Minimum 10 MCQ on each Unit) 

(Total marks : 100) 

 

BCCA NEW SEMESTER – V 

 

5AE2 Internet of Things  Total 40 MCQ of 2 marks each. 

(10 MCQ on each Unit) 

(Total marks : 80) 

5DSE3 

Big Data  

OR 

Block chain technology 

OR 

Software Project Management 

 

Total 50 MCQ of 2 marks each. 

(Minimum 10 MCQ on each Unit) 

(Total marks : 100) 

Free Hand Highlight
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SYLLABUS for M. Sc. BIOTECHNOLOGY

Choice Based Credit System (Semester Pattern)
Rashtrasant Tukadoji Maharaj Nagpur University, Nagpur

Effective from 2018-2019

Candidates opting for this course are advised to go through the direction relating to the
course “DIRECTION RELATING TO THE EXAMINATION LEADING TO THE
DEGREE OF MASTER OF SCIENCE, SEMESTER PATTERN (CHOICE BASED
CREDIT SYSTEM) AND DEGREE OF MASTER OF SCIENCE AND
TECHNOLOGY (APPLIED GEOLOGY). SEMESTER PATTERN, (CHOICE
BASED CREDIT SYSTEM) (FACULTY OF SCIENCE & TECHNOLOGY)” which
is available on R. T. M. Nagpur University website.
The direction will provide details on admission criteria, rules for ATKT, scheme of
examination, absorption scheme for CBS students into CBCS pattern, elective papers,
foundation course papers, subject centric papers, coding pattern, pattern of question
papers, practicals, distribution of marks, seminars, project work, internal assessment,
calculation of SGPA and CGPA, etc.

Scheme of teaching and examination under semester pattern Choice Based Credit
System (CBCS) for M.Sc. Program in Biotechnology

M. Sc. Biotechnology Semester I
Teaching scheme
(Hours / Week)

Examination Scheme

Max. Marks Minimum
Passing
Marks

Code

T
he

or
y 

/ 
P

ra
ct

ic
al

T
h

P
ra

ct

T
ot

al

C
re

di
ts

D
ur

at
io

n 
in

 h
rs

.

E
xt

er
na

l
M

ar
ks

In
te

rn
al

A
ss

T
ot

al
 M

ar
ks

T
h

P
ra

ct

Core 1
(1T1)

Paper 1: Cell
Biology and
Enzymology

4 - 4 4 3 80 20 100 40

Core 2
(1T2)

Paper 2:
Molecular
Biology

4 - 4 4 3 80 20 100 40

Core 3
(1T3)

Paper 3:
Biomolecule
s

4 - 4 4 3 80 20 100 40

Core 4
(1T4)

Paper 4:
Biophysical
Techniques

4 - 4 4 3 80 20 100 40

Pract.
Core 1 &
2
(1P1)

Practical 1:
Cell Biology
and
Enzymology

- 8 8 4 3-
8*

100*
*

- 100  40

Pract.
Core 3 &
4
(1P2)

Practical 2:
Macromolec
ules  &
Analytical
Techniques

- 8 8 4 3-
8*

100*
*

- 100  40

Seminar
1
(1S1)

Seminar 1 2 - 2 1 25 25 10

TOTAL 18 16 34 25  520 105 625 170 80
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M. Sc. Biotechnology Semester II
Teaching scheme
(Hours / Week)

Examination Scheme

Max. Marks Minimum
Passing
Marks

Code

T
he

or
y 

/ 
P

ra
ct

ic
al

T
h

P
ra

ct

T
ot

al

C
re

di
ts

D
ur

at
io

n 
in

 h
rs

.

E
xt

er
na

l
M

ar
ks

In
te

rn
al

A
ss

T
ot

al
 M

ar
ks

T
h

P
ra

ct

Core 5
(2T1)

Paper 5:
Microbiolog
y

4 - 4 4 3 80 20 100 40

Core 6
(2T2)

Paper 6:
Immunology

4 - 4 4 3 80 20 100 40

Core 7
(2T3)

Paper 7:
Fundamenta
ls of Genetic
Engineering

4 - 4 4 3 80 20 100 40

Core 8
(2T4)

Paper 8:
Applied
Molecular
Biology

4 - 4 4 3 80 20 100 40

Pract.
Core 5 &
6
(2P1)

Practical 3:
Microbiolog
y  &
Immunology

- 8 8 4 3-
8*

100*
*

- 100  40

Pract.
Core 7 &
8
(2P2)

Practical 4:
Genetic
Engineering
& Applied
Molecular
Biology

- 8 8 4 3-
8*

100*
*

- 100  40

Seminar
2
(2S1)

Seminar 2 2 - 2 1 25 25 10

TOTAL 18 16 34 25  520 105 625 170 80
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M. Sc. Biotechnology Semester III
Teaching scheme
(Hours / Week)

Examination Scheme

Max. Marks Minimum
Passing
Marks

Code

T
he

or
y 

/ 
P

ra
ct

ic
al

T
h

P
ra

ct

T
ot

al

C
re

di
ts

D
ur

at
io

n 
in

 h
rs

.

E
xt

er
na

l
M

ar
ks

In
te

rn
al

A
ss

T
ot

al
 M

ar
ks

T
h

P
ra

ct

Core 9
(3T1)

Paper 9:
Genetic
Engineering
& its
Applications

4 - 4 4 3 80 20 100 40

Core 10
(3T2)

Paper 10:
Plant
Biotechnolog
y

4 - 4 4 3 80 20 100 40

Core
Elective
1
(3T3)

Paper 11: A)
Industrial
Biotechnology I
(3T3A)
OR
B)
Environmen
tal
Biotechnolog
y I (3T3B)

4 - 4 4 3 80 20 100 40

Foundati
on
Course 1
/ Core
Subject
Centric 1
(3T4)

Paper 12:
Introductory
Biotechnolog
y (3T4A) /
Diagnostic
Medical
Biotechnolog
y (3T4B)

4 - 4 4 3 80 20 100 40

Pract.
Core 9 &
10
(3P1)

Practical 5:
Genetic
Engineering
& Plant
Biotechnolog
y

- 8 8 4 3-
8*

100*
*

- 100  40

Pract.
Core
Elective
1
(3P2)

Practical 6: A)
Industrial
Biotechnology
OR
B)
Environmen
tal
Biotechnolog
y

- 8 8 4 3-
8*

100*
*

- 100  40

Seminar
3
(3S1)

Seminar 3 2 - 2 1 25 25 10

TOTAL 18 16 34 25  520 105 625 170 80
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M. Sc. Biotechnology Semester IV
Teaching scheme
(Hours / Week)

Examination Scheme

Max. Marks Minimum
Passing
Marks

Code

T
he

or
y 

/ 
P

ra
ct

ic
al

T
h

P
ra

ct

T
ot

al

C
re

di
ts

D
ur

at
io

n 
in

 h
rs

.

E
xt

er
na

l
M

ar
ks

In
te

rn
al

A
ss

T
ot

al
 M

ar
ks

T
h

P
ra

ct

Core 11
(4T1)

Paper 13:
Animal
Biotechnolog
y

4 - 4 4 3 80 20 100 40

Core 12
(4T2)

Paper 14:
Biostatistics,
Bioinformati
cs, Ethics &
Patenting

4 - 4 4 3 80 20 100 40

Core
Elective
2
(4T3)

Paper 15: A)
Industrial
Biotechnology
II (4T3A)
OR
B)
Environnem
ental
Biotechnolog
y II (4T3B)

4 - 4 4 3 80 20 100 40

Foundati
on
Course 2
/ Core
Subject
Centric 2
(4T4)

Paper 16:
Basic rDNA
Technology
(4T4A)/
Therapeutic
Medical
Biotechnolog
y (4T4B)

4 - 4 4 3 80 20 100 40

Pract.
Core 11,
12 &
Elective
2
(4P1)

Practical 7:
Animal
Biotechnology,
Biostatistics,
Bioinformatics,
Ethics & Patenting
And
A) Industrial
Biotechnology II
OR
B)
Environmental
Biotechnology

- 8 8 4 3-
8*

100*
*

- 100  40

Project
(4PROJ
1)

Project - 8 8 4 3-
8*

100*
*

- 100  40

Seminar
4
(4S1)

Seminar 4 2 - 2 1 25 25 10

TOTAL 18 16 34 25  520 105 625 170 80
Note: Th = Theory; Pr = Practical/lab, * = If required, for two days.
** = The Practical and Project shall be evaluated by both the External and Internal
Examiner in the respective Department / Center / Affiliated College.

HP
Highlight

HP
Highlight



ANNEXURE M. Sc. Physics
Equivalence of Syllabus / papers between CBS & CBCS syllabus for desirous students (CBS  Pattern   students (introduced in the Year 2012-2013)   in CBCS  Pattern ( introduced in
the year 2015-16 at M.Sc Semester I and II and  in the year 2016-17, at M.Sc. Semester –III and Semester IV

If the candidate has failed in any of the papers mentioned below (As
described in Point no. 22 ‘b’, ‘c’, ‘d’, and ‘e’)

Then, the candidate shall appear and clear the paper shown in the
respective row as equivalent paper

   M.Sc. Physics CBS  Pattern    : Semester -I       M.Sc. Physics  Choice  Based Credit System ( CBCS)

S.
No.

Code
No.  Paper   Name of Paper Total

Marks Credits Sem Code No.
Paper  Name of Paper  Total

Marks Credit
s

01 Paper I Mathematical Physics 100 4 I 1T1 1 Mathematical Physics   80+ 20 4

02 Paper II Classical Mechanics 100 4 II 2T3 7 Classical Mechanics  80+20 4

03 Paper III Solid State Physics I 100 4 III 3T2 10 Solid State Physics and
Spectroscopy 80+20 4

04 Paper IV Electrodynamics I 100 4 I 1T4 4 Electrodynamics I 80+20 4

05 Practical-I Practical I (Sem I) 80+ 20 4 1 1P1 Practical I 100 4

06 : Practical-II Practical II (Sem I) 80+20 4 1 1P2 Practical II 100 4

07 Seminar-I Seminar  (Sem I) 25 1

Eq
ui

va
le

nc
e 

To

1 1S1 Seminar-I (Sem I) 25 1

M.Sc.  Physics: CBS  Pattern    : Semester -II  M.Sc.  Physics Choice  Based Credit System ( CBCS)

S.
No. Code

No.
 Paper   Name of Paper Total

Marks Credits Sem Code No.
Paper Name of Paper  Total

Marks Credit
s

01 Paper V Quantum Mechanics I 100 4 2  2T1 5 Quantum Mechanics I 80+20 4

02 Paper VI Numerical Methods 100 4 Eq
ui

va
le

nc
e 

To
1 1T2 2 Complex Analysis and

Numerical methods
80+20 4



03 Paper VII Statistical Physics 100 4 2 2T2 6 Statistical Physics 80+20 4

04 Paper VIII Electrodynamics II 100 4 2 2T4 8 Electrodynamics II 80+20 4

05 Practical-III Practical I (Sem II) 80+20 4 2 2P1 Practical 3 100 4

06 Practical-IV Practical II (Sem II) 80+20 4 2 2P2 Practical 4 100 4

07 Seminar-II Seminar (Sem II) 25 1 2 2S1 Seminar-II (Sem II) 25 1
M.Sc.  Physics:   CBS  Pattern    : Semester -III M.Sc.   Physics Choice  Based Credit System ( CBCS)

S.
No. Code

No.
 Paper   Name of Paper Total

Marks Credits Sem Code No.
Paper  Name of Paper  Total

Marks Credit
s

01 Paper IX Quantum Mechanics II 100 4 3 3T1 9 Quantum Mechanics II 80+20 4

02 Paper X Nuclear and Particle
Physics I 100 4 1 1T3 3

Electronics*
(There is no overlap
between these two subjects.)

80+20 4

03 Paper XI  Materials Science I 100 4 3 3T3 11 Materials Science I 80+20 4

04 Paper XI Atomic and Molecular
Physics (Spectroscopy I) 100 4 3 3T3 11 Atomic and  Molecular

Physics I 80+20 4

05 Paper XI Applied Electronics I 100 4 3 3T3 11 Applied Electronics I 80+20 4

06 Paper XI X-Rays I 100 4 3 3T3 11 X-Rays I 80+20 4

07 Paper XI Nanoscience and
Nanotechnology I 100 4 3 3T3 11 Nanoscience and

Nanotechnology I 80+20 4

08 Paper XII X-rays 100 4 3 3T4 12
S1.2

Nanoscience and
Nanotechnology 80+20 4

09 Paper XII Materials Science 100 4
Eq

ui
va

le
nc

e 
To

3 3T4 12
S1.2

Nanoscience and
Nanotechnology 80+20 4



10 Paper XII Numerical Methods and
Programming 100 4 3 3T4 12

S1.2
 Nanoscience and
Nanotechnology 80+20 4

11 Paper XII Spectroscopy Elective I 100 4 3 3T4 12
S1.2

Nanoscience and
Nanotechnology 80+20 4

12 Paper XII Lasers, Fibre Optics and
Applications Elective I 100 4 3 3T4 12

S1.2
Nanoscience and
Nanotechnology 80+20 4

13 Paper XII Digital Electronics and
Microprocessors 100 4 3 3T4 12

S1.4
Digital Electronics and
Microprocessors 80+20 4

14 Practical V Practical 1 (Sem III) 80+20 4 3 3P1 Practical 5 100 4

15 Practical VI Practical II (Sem III) 80+20 4 3 3P2 Practical 6 100 4

16 Seminar-III Seminar (Sem III) 25 1 3 3S1 Seminar-III (Sem III) 25 1

M.Sc. Physics  CBS  Pattern    : Semester -IV M.Sc.   Physics Choice  Based Credit System ( CBCS)

S.
No. Code

No.
 Paper   Name of Paper Total

Marks Credits Sem Code No. Pap
er

 Name of Paper  Total
Marks Credit

s

01 Paper XIII Solid State Physics II 100 4 4 4T2 14  Solid State Physics 80+20 4

02 Paper XIV
Nuclear And Particle
Physics II 100 4 4 4T1 13 Nuclear and Particle Physics 80+20 4

03 Paper XV  Materials Science II 100 4 4 4T3 15 Materials Science II 80+20 4

04 Paper XV Atomic and Molecular
Physics (Spectroscopy II) 100 4 4 4T3 15 Atomic and  Molecular

Physics II 80+20 4

05 Paper XV Applied Electronics II 100 4 4 4T3 15 Applied Electronics II 80+20 4

06 Paper XV X-rays II 100 4 4 4T3 15 X-Rays II 80+20 4

07 Paper XV Nanoscience and
Nanotechnology II 100 4

Eq
ui

va
le

nc
e 

To
4 4T3 15 Nanoscience and

Nanotechnology II 80+20 4



08 Paper XVI Nanoscience 100 4 4 4T4 16
S2.2

 Experimental Techniques
in Physics 80+20 4

09 Paper XVI
Nonlinear Dynamics with
applications to Physics and
other sciences

100 4 4 4T4 16
S2.2

Experimental Techniques in
Physics 80+20 4

10 Paper XVI Condensed Matter Physics 100 4 4 4T4
16
S2.2

Experimental Techniques in
Physics 80+20 4

11 Paper XVI Electroacoustics 100 4 4 4T4
16
S2.4 Electroacoustics 80+20 4

12 Paper XVI Spectroscopy Elective II 100 4 4 4T4 16
S2.4

Experimental Techniques in
Physics 80+20 4

13 Paper XVI Lasers, Fibre optics and
Applications elective II 100 4 4 4T4 16

S2.4
Experimental Techniques in
Physics 80+20 4

14 Practical VII Practical I(Sem IV) 80+20 4 4 4P1 Practical 7 (Sem IV) 100 4

15 Project   Project 80+20 4 4 4PROJ1 Project 100 4

16 Seminar IV Seminar  (Sem IV) 25 4 4S1 Seminar-IV (Sem IV) 25 1
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Subject wise Core Elective Papers 
 
M. Sc. Subject Core elective paper to be opted in 

sem III (Sem V in case of M. Sc. 

(Tech) Applied Geology) 

Core elective paper to be opted in 

sem IV (Sem VI in case of M. Sc. 

(Tech) Applied Geology) 
M. Sc. (Computer Science) Neural Network Design and Analysis of Algorithm 

Multimedia Technologies Embedded System 
ASP.NET Pattern Recognition 

  

 

 
Foundation Course:  (Candidate can opt for any one foundation course paper as shown below in the semester III 

and IV (Semester V & VI in case of M. Sc. (Tech) Applied Geology). However, Student shall opt for this paper 

from any other subject other than his / her main subject for postgraduarion.  If the candidate decides to opt for 

foundation course papers then he/she shall not be eligible to opt  for Core (Subject Centric) papers in their 

respective subjects). List of foundation courses available: 
M. Sc. Subject Foundation Course I in semester 

III (Sem V in case of M. Sc. 

(Tech) Applied Geology)  

 

Foundation Course II in Semester 

IV (Sem VI in case of M. Sc. 

(Tech) Applied Geology)  

 
M. Sc. (Computer Science)  Operating system concepts Advances in information technology  

 Principles of Management Banking Operations And Services 
E-Business Information Security And Cyber Law 

 

 
Core (Discipline Centric):  (Candidate can opt for this paper as shown below in the semester III and IV 

(Semester V & VI in case of M. Sc. (Tech) Applied Geology) in their main subject of post graduation only. If the 

candidate decides to opt for Core (Subject  Centric)  papers in their main subject of post graduation then he/she 

shall not be eligible to opt  for Foundation Course papers neither in their own subject nor in any other  subject). 

List of Core (Subject Centric)  course available in the respective subject: 

 
M. Sc. Subject Core (Discipline Centric) I in 

semester III (Sem V in case of M. 

Sc. (Tech) Applied Geology)  

 

Core (Discipline Centric) II in 

Semester IV (Sem VI in case of 

M. Sc. (Tech) Applied Geology)  

 
M. Sc. (Computer Science)  Mobile Computing Parallel Computing  

Digital & Cyber Forensics Mobile & Cyber Forensics  
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Scheme of teaching and examination under semester pattern Choice Based Credit System (CBCS) 

for M.Sc.Computer Science 

 

Semester I for M.Sc. Computer Science 
 

Code 
T

h
eo

ry
 /

 P
ra

ct
ic

al
 

Teaching 

scheme 

(Hours / 

Week) 

C
re

d
it

s 

Examination Scheme 

T
h
 

P
ra

ct
 

T
o

ta
l 

D
u

ra
ti

o
n

 i
n

 h
rs

. Max. Marks 

T
o

ta
l 

M
ar

k
s 

Minimum 

Passing Marks 

E
x

te
rn

al
 

M
ar

k
s 

In
te

rn
al

 

A
ss

 

T
h
 

P
ra

ct
 

Core 1 Paper 1 
Discrete 

Mathematical 

Structure 

4 - 4 4 3 80 20 100 40  

Core 2 Paper 2 
Programming 

in Java 

4 - 4 4 3 80 20 100 40  

Core 3 Paper 3 
Digital 

Electronics and 

Microprocessor 

4 - 4 4 3 80 20 100 40  

Core 4 Paper 4 
Advanced 

DBMS and 

Administration 

4 - 4 4 3 80 20 100 40  

Pract. 

Core 1 & 

2 

Practical 1 
based on theory 

paper-1 and 2 

- 8 8 4 3-8* 100

** 

- 100  40 

Pract. 

Core 3 & 

4 

Practical 2 
based on theory 

paper-3 and 4 

- 8 8 4 3-8* 100

** 

- 100  40 

Seminar 1 Seminar 1 2 - 2 1   25 25 10  

 TOTAL 18 16 34 25  520 105 625 170 80 
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Semester II for M.Sc. Computer Science 

 

Code 

T
h

eo
ry

 /
 P

ra
ct

ic
al

 

Teaching 

scheme 

(Hours / 

Week) 

C
re

d
it

s 

Examination Scheme 

T
h
 

P
ra

ct
 

T
o

ta
l 

D
u

ra
ti

o
n

 i
n

 h
rs

. Max. Marks 

T
o

ta
l 

M
ar

k
s 

Minimum 

Passing Marks 

E
x

te
rn

al
 

M
ar

k
s 

In
te

rn
al

 

A
ss

 

T
h
 

P
ra

ct
 

Core 5 Paper 5 
Windows 

Programming 

using VC++ 

4 - 4 4 3 80 20 100 40  

Core 6 Paper 6 
Theory of 

Computation 

and Compiler 

Construction 

4 - 4 4 3 80 20 100 40  

Core 7 Paper 7 
Computer 

Architecture 

and 

Organization 

4 - 4 4 3 80 20 100 40  

Core 8 Paper 8 
Computer 

Graphics 

4 - 4 4 3 80 20 100 40  

Pract. 

Core 5 & 

6 

Practical 3 
based on theory 

paper-5 and 6 

- 8 8 4 3-8* 100

** 

- 100  40 

Pract. 

Core 7 & 

8 

Practical 4 
based on theory 

paper-7 and 8 

- 8 8 4 3-8* 100

** 

- 100  40 

Seminar 2 Seminar 2 2 - 2 1   25 25 10  

 TOTAL 18 16 34 25  520 105 625 170 80 
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Semester III for M.Sc. Computer Science  

Code 

T
h

eo
ry

 /
 P

ra
ct

ic
al

 

Teaching 

scheme 

(Hours / 

Week) 

C
re

d
it

s 

Examination Scheme 

T
h
 

P
ra

ct
 

T
o

ta
l 

D
u

ra
ti

o
n

 i
n

 h
rs

. Max. Marks 

T
o

ta
l 

M
ar

k
s 

Minimum 

Passing Marks 

E
x

te
rn

al
 

M
ar

k
s 

In
te

rn
al

 

A
ss

 

T
h
 

P
ra

ct
 

Core 9 Paper 9 
Data 

Communication 

and Networks 

4 - 4 4 3 80 20 100 40  

Core 10 Paper 10 
Software 

Engineering 

4 - 4 4 3 80 20 100 40  

Core 

Elective 1 

Paper 11 
CE1-1 Neural 

Network 

CE1-2  

Multimedia 

Technologies 

CE1-3 

ASP.NET  

4 - 4 4 3 80 20 100 40  

Foundation 
Course 1/ 

Core(Subj

ect 

Centric)1 

Paper 12 
FC1-1 

Operating 

System 

Concepts 

FC1-2  

Principles of 

Management 

FC1-3 

E-Business 

 

CDC1-1 

Mobile 

Computing  

CDC1-2 

Digital & Cyber 

Forensics 

4 - 4 4 3 80 20 100 40  

Pract. 

Core 9 & 

10 

Practical 5 
based on theory 

paper-9 and 10 

- 8 8 4 3-8* 100

** 

- 100  40 

Pract. 

Core 

Elective 1 

Practical 6 
based on paper 

11 

- 8 8 4 3-8* 100

** 

- 100  40 

Seminar 3 Seminar 3 2 - 2 1   25 25 10  

 TOTAL 18 16 34 25  520 105 625 170 80 
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Semester IV for M.Sc. Computer Science 

 

Code 
T

h
eo

ry
 /

 P
ra

ct
ic

al
 

Teaching 

scheme 

(Hours / 

Week) 

C
re

d
it

s 

Examination Scheme 

T
h

 

P
ra

ct
 

T
o

ta
l 

D
u

ra
ti

o
n

 i
n

 h
rs

. Max. Marks 

T
o

ta
l 

M
ar

k
s 

Minimum 

Passing Marks 

E
x

te
rn

al
 

M
ar

k
s 

In
te

rn
al

 

A
ss

 

T
h

 

P
ra

ct
 

Core 11 Paper 13 
Data Mining 

4 - 4 4 3 80 20 100 40  

Core 12 Paper 14 
Artificial 

Intelligence & 

Expert System 

4 - 4 4 3 80 20 100 40  

Core 

Elective 2 

Paper 15 
CE2-1  

Design and 

Analysis of 

Algorithm 

CE2-

2Embedded 

System  

CE2-3  

Pattern 

Recognition  

4 - 4 4 3 80 20 100 40  

Foundation 
Course 2/ 

Core(Subj

ect 

Centric)2 

Paper 16 
FC2-1  

Advances in 

Information 

Technology  

FC2-2 

Banking 

Operations And 

Services 

FC2- 3 

Information 

Security And 

Cyber Law 

 

CDC2-1 

Parallel 

Computing 

CDC2-2 

Mobile & 

Cyber Forensics 

 

4 - 4 4 3 80 20 100 40  

Pract. Practical 7 - 8 8 4 3-8* 100 - 100  40 
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Core 11, 

12 & 

Elective 2 

based on theory 

paper-13,14,15. 
** 

Project Project  8 8 4  100

** 

- 100  40 

Seminar 4 Seminar 4 2 - 2 1   25 25 10  

 TOTAL 18 16 34 25  520 105 625 170 80 

Note: Th = Theory; Pr = Practical/lab, * = If required, for two days.  

** = The Practical and Project shall be evaluated by both External and Internal Examiner in the 

respective Department / Center / Affiliated College as per guidelines appended with this direction. 
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Scheme of Examination for M.Sc. (Chemistry) 

Semester I 

CH-101: Paper I (Inorganic Chemistry)      100 Marks 4 Credits 

CH-102: Paper II (Organic Chemistry)      100 Marks 4 Credits 

CH-103: Paper III (Physical Chemistry)     100 Marks 4 Credits 

CH-104: Paper IV (Analytical Chemistry)     100 Marks 4 Credits 

CH-105: Practical-I (Inorganic Chemistry)     80+20 Marks 4 Credits 

CH-106: Practical-II (Physical Chemistry)     80+20 Marks 4 Credits 

CH-107: Seminar-I        25 Marks 1 Credit 

Total:          625 Marks 25 Credits 

Semester II 

CH-201: Paper V (Inorganic Chemistry)      100 Marks 4 Credits 

CH-202: Paper VI (Organic Chemistry)     100 Marks 4 Credits 

CH-203: Paper VII (Physical Chemistry)     100 Marks 4 Credits 

CH-204: Paper VIII (Analytical Chemistry)     100 Marks 4 Credits 

CH-205: Practical-III (Organic Chemistry)     80+20 Marks 4 Credits 

CH-206: Practical-IV (Analytical Chemistry)     80+20 Marks 4 Credits 

CH-207: Seminar-II        25 Marks 1 Credit 

Total:          625 Marks 25 Credits 

Semester III 

CH-301: Paper IX (Spectroscopy)      100 Marks 4 Credits 

CH-302: Paper X (Special I-Inorganic /Organic/ Physical/Analytical)  100 Marks 4 Credits 

CH-303: Paper XI (Special II-Inorganic /Organic/ Physical/Analytical) 100 Marks 4 Credits 

CH-304: Paper XII (Elective- Applied Analytical/ Nuclear/ Environmental  

      /Polymer/Medicinal )     100 Marks 4 Credits 

CH-305: Practical V- Special (Inorganic /Organic/ Physical/Analytical) 80+20 Marks 4 Credits 

CH-306: Practical VI–Elective (Applied Analytical/ Nuclear/ Environmental        

 /Polymer/Medicinal)       80+20 Marks 4 Credits 

CH-307: Seminar-III        25 Marks 1 Credit 

Total:          625 Marks 25 Credits 
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Semester IV 

CH-401: Paper XIII (Spectroscopy)      100 Marks 4 Credits 

CH-402: Paper XIV (Special I-Inorganic /Organic/ Physical/Analytical) 100 Marks 4 Credits 

CH-403: Paper XV (Special II-Inorganic /Organic/ Physical/Analytical) 100 Marks 4 Credits 

CH-404: Paper XVI (Elective- Applied Analytical/ Nuclear/ Environmental  

      /Polymer/Medicinal)     100 Marks 4 Credits 

CH-405: Practical VII- Special (Inorganic /Organic/ Physical/Analytical) 80+20 Marks 4 Credits 

CH-406: Practical VIII- Project       80+20 Marks 4 Credits 

CH-407: Seminar-IV        25 Marks 1 Credit 

Total:          625 Marks 25 Credits 

  

General scheme for distribution of marks in practical examination 

Time : 6-8 h (One day Examination) Marks : 80 (External) +20 (Internal) 

Exercise 1: 30 Marks 

Exercise 2: 30 Marks 

Record: 10 Marks 

Viva-Voce: 10 Marks 

Internal: 20 Marks 

Total: 100 

 

 

  

Free Hand Highlight

Free Hand Highlight
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[20] Nitrobenzene → m-dinitrobenzene → m-nitroaniline 

[21] toluene → p-nitrotoluene → p-nitrobenzoic acid  

[22] Glycine → Benzoyl glycine → 4-benzilidene-2-phenyl oxazole 

[23] Phathalic anhydride → Phthalimide → Anthranilic acid 

[24] Resorcinol → fluoroscein → Eosin 

 

CH-206: Practical-IV (Analytical Chemistry)  

9 h /week           Marks: 80+20 

Section (A): Classical methods and separation techniques 

Calibration, validation and computers 

1. Calibration of pipette and burette. 

2. Statistical analysis of data. 

3. Use of MS-Excel in statistical analysis of data and curve fitting. 

Volummetry 

1. Determination of Na2CO3 in washing soda. 

2. Determination of NaOH and Na2CO3 in a mixture. 

3. Estimation of nickel in given solution by direct complexometric titration with EDTA using bromopyrogallol 

red. 

4. Estimation of nickel in given solution by complexometric back-titration with EDTA using murexide. 

5. Estimation of chloride in given solution by Mohr’s titration. 

6. Estimation of chloride in given solution by Volhard’s titration.  

7. Determination of volume strength of commercial hydrogen peroxide by redox titration with KMnO4. 

8. Estimation of phenol/ aniline by bromination method. 

Gravimetry 

1. Estimation of barium as barium sulphate. 

2. Estimation of calcium as calcium oxalate/ calcium carbonate/ calcium oxide. 

Separation techniques 

1. Qualitative separation of metal ions by paper chromatography for 2/3 components. 

2. Determination of ion-exchange capacity of resin. 

Section (B): Instrumental techniques  

Electroanalytical techniques 

1. Analysis of commercial vinegar by conductometric titration. 

2. Determination of strength of HCl and CH3COOH in a mixture conductometrically.  
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3. Determination of strength of HCl and oxalic acid in a mixture conductometrically. 

4. Determination of strength of oxalic acid and CH3COOH in a mixture conductometrically. 

5. Determination of degree of dissociation and dissociation constant of acetic acid conductometrically. 

6. Determination of strength of HCl and CH3COOH in a mixture potentiometrically. 

7. Determination of Fe(II) by potentiometric titration with K2Cr2O7. 

8. Determination of three dissociation constants of H3PO4 by pH-metric titration. 

Optical methods 

1. Determination of pK of indicator by colorimetry. 

2. To estimate the amount of NH4Cl colorimetrically using Nesseler’s Reagent. 

3. To study the complex formation between Fe(III) and salicylic acid and find the formula and stability  

 constant of the complex colorimetrically (Job’s method). 

4. To determine the dissociation constant of phenolphthalein colorimetrically. 

Note: One experiment from each section should be performed in the examination. 

 

CH-207: Seminar-II 

2 h /week            Marks: 25 

Seminar of 30 minutes duration will be a part of internal assessment for 20 marks (1 credit). Seminar 

should be delivered by the student under the guidance of concerned teacher on the topic allotted 

by the teacher. The topic will be related to the syllabus. Marks will be allotted by a group of 

teachers.  

Syllabus prescribed for M.Sc. Chemistry Semester III 

CH-301: Paper IX (Spectroscopy) 

60 h (4 h per week): 15 h per unit            100 Marks 

Unit - I: Symmetry properties of molecules and group theory:       15h 

Symmetry elements and symmetry operations. Properties of group. Point groups and Schoenflies symbols. 

Symmetry operations as a group. Matrix representations of groups. Multiplication table for C2v, C3v and C2h. 

Reducible and irreducible representations. Similarity transformation. Classes of symmetry operations. Great 

Orthogonality Theorem. Derivation of character tables for H2O and NH3 using Great Orthogonality Theorem. 

Application of character tables in selection rules of IR, Raman and Electronic spectroscopy. 

 

Unit - II:            15h 

A] Mass spectrometry: Theory, ion production(EI, CI, FD, FAB), ion analysis, ion abundance, isotopic 

contribution, N-rule, types of fission processes, high resolution mass spectrometry, metastable peak, 
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molecular ion peak, Mclaffferty rearrangement, mass spectral fragmentation of organic compounds alkanes, 

alkenes, alkynes, alcohols, amines, amides, acids, aldehydes, ketones, halides, Structure determination of 

organic molecules by mass spectrometry 

B] Mossbauer spectroscopy: Basic principle, experimental techniques, recoil emission and absorption, 

source, absorber, isomer shift, quadrupole interaction, magnetic hyperfine interaction, applications in 

determining electronic structure, molecular structure, crystal symmetry, magnetic structure, surface studies, 

biological applications. 

Unit - III:            15h 

A] Microwave spectroscopy: Classification of molecules on the basis of M.I., rigid and non rigid rotor, effect 

of isotopic substitution on transition frequencies, stark effect, microwave spectrometer, application in 

deriving: molecular structure, dipole moment, atomic mass and nuclear quadrupole moment. 

B] ESR spectroscopy: Introduction, principle of ESR, ESR spectrometer, hyperfine coupling, zero field splitting, 

factors affecting g values, Kramer’s degeneracy, application of  ESR  spectra to study free radicals like 

hydrogen, methyl radical, 1,4 semibenzoquinone, naphthalene, transition metal complexes, biological 

systems. 

Unit IV:             15h 

A] Infrared spectroscopy: Diatomic molecules: 1) Molecules as harmonic oscillator, Morse potential energy 

function, vibrational spectrum, fundamental vibrational frequencies. Force constant, zero point energy, 

isotope effect. The Anharmonic oscillator, the interactions of rotations and vibrations. P,Q,R branches, 

vibration of polyatomic molecules, selection rules, normal modes of vibration, group frequencies, overtone 

and combination frequencies. Structure determination of organic molecules by IR spectroscopy. 

B] Raman Spectroscopy: Rayleigh scattering. Raman Scattering, classical and quantum theories of Raman 

effect. Rotational Raman Spectra for linear and symmetric top molecules. Vibrational Raman Spectra, 

rotational fine structure. Selection rules, coherent antiStokes Raman spectroscopy, Structure determination 

from Raman and Infra-red spectroscopy. 

 

List of books 

1] Spectroscopic identification of organic compound-RM Silverstein,GC Bassler and TC Morril, John Wally 

2] Introduction to NMR spectroscopy-R. J. Abraham, J. Fisher and P Loftus Wiely 

3] Application of Spectroscopy to Organic Compound-J. R. Dyer, Printice Hall 

4] Organic Spectroscopy-William Kemp, ELBS with McMillan 

5] Spectroscopy of Organic Molecule-PS Kalsi, Wiley, Esterna, New Delhi 
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6] Organic Spectroscopy-RT Morrison and RN Boyd 

7] Practical NMR Spectroscopy-ML Martin, JJ Delpench, and DJ Martyin 

8] Spectroscopic Methods in Organic Chemistry-DH Willson, I Fleming  

9] Fundamentals of Molecular Spectroscopy-CN Banwell 

10] Spectroscopy in Organic Chemistry-CNR Rao and JR Ferraro 

11] Photoelectron Spectroscopy-Baber and Betteridge 

12] Electron Spin Resonance Spectroscopy-J Wertz and JR Bolten 

13] NMR –Basic Principle and Application-H Guntur 

14] Interpretation of NMR spectra-Roy H Bible 

15] Interpretation of IR spectra-NB Coulthop 

16] Electron Spin Resonance Theory and Applications-W gordy 

17]  Mass Spectrometry Organic Chemical Applications, JH Banyon 

 

INORGANIC CHEMISTRY SPECILIZATION 

CH-302: Paper X (Special I-Inorganic Chemistry) 

60 h (4 h per week): 15 h per unit            100 Marks 

Unit -I              15h 

A) Essential and trace metals in biological systems: Biological functions of inorganic elements, biological 

ligands for metal ions. Coordination by proteins, Tetrapyrrole ligands and other macrocycle. Influence of 

excess and difficiency of V, Cr, Mn, Fe, Co, Cu,& Zn. Genetic defects in the absorption of trace elements. 

Regulation and storage of trace elements. Role of minerals. Toxic effects of metals. 

B) Metal storage, transport and biomineralization with respect to Ferritin, Transferrin and Siderophores, Na+ 

/K+ pump. Role of Ca in transport and regulation in living cells.      

C) Medicinal use of metal complexes as antibacterial, anticancer, use of cis-platin as antitumor drug, 

antibiotics & related compounds. Metal used for dignosis and chemotherapy with particular reference to anti 

cancer drugs.  

Unit-II              15h 

A) Bio-energetics and ATP cycle: DNA polymerization, metal complexes in transmission of energy, 

chlorophylls, photosystem I and photosystem II in cleavage of water, Model systems. 

B) Electron transfer in Biology: Structure and functions of metalloproteins in electron transfer proteins, 

cytochromes & Fe-S proteins, Non-heme iron proteins; Rubredoxins, Synthetic models. Biological Nitrogen 

fixation (in vitro and in vivo) 
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A] Drug rules and drug acts, Overview of Intellectual property right, Indian and International framework for 

patent protection.  

B] Chromatographic separation techniques for drugs: TLC, Paper chromatography, GC, HPLC, LCMS. 

Dignostic agents: Radio Pharmaceuticals, Radiology and CT. 

UNIT-II:                                                                                                                                                        15 h 

A]Statastical method: For sampling and interpretation of results, Statastic in quality control, T-Test, F-Test, 

Validation of analytical methods as defind proceding USP Radioimmunoanalysis, Investigational drugs. 

B]Anti-Viral agents: Inroduction, viral diseases, viral replication, and transformation of cells, investigation of 

antiviral agents,. Chemotherapy for HIV. Synhesis of: Idoexuidine,acyclovir ,amantadine  and cytarabin. 

C]Anti-malarial agents: Introduction, malarial parasite, and its life cycle, development of antimalarials, 

chemotherapy of malaria. Synthesis of: Chloroquin, primaquin, proguanil, and Quinacrine 

UNIT-III:  15 h 

A) Histamines and Antihistamic agents: Introduction, histamine H1-receptor antagonists. Inhibitors of 

histamine release. Synthesis of: alkyl amines, phenothiazines, piperzines derivatives. 

B) Antibiotics:  Introduction, β-lactam antibiotics, classification, SAR and chemical degradation of penicillin, 

cephalosporins-classification , tetracycline antibiotics-SAR,miscellaneous antibiotics. Synthesis of ampicillin, 

cephradine, methacycline,chloramphenicol 

UNIT-IV:  15 h 

A) Anthelminitics and antiamoebic drugs: Introduction to Helminthiasis, Anthelminitics, drugs used in 

cestode infection, drugs used in trematode infection, origin of antiamoebic drug, drugs used in nematode 

infection. Synthesis of: Clioquinol, Iodoquinol, Haloquinol, Dichlorphen, Niclosamide.    

B) Anti-inflammatory drugs: Introduction, etiology of inflammatory diseases. The inflammatory response, 

biochemical response. Synthesis of: Phenyl butazone and its derivatives, pyrazolone derivatives, pyrole and 

indole acetic acid derivatives. 

 

CH-406: Practical VIII- Project 

9 h/week          80+20 Marks 

Project is a part of practical examination. Project should be carried out by the student under the 

supervision of Guide/Teacher. The examination shall be conducted by External and Internal 

Examiners. Students are supposed to present their work either on LCD Projector / OHP or 

blackboard. 

The division of marks will be as follows:  

Free Hand Highlight

Free Hand Highlight

Free Hand Highlight

Free Hand Highlight
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External examiner: 45 marks 

Internal examiner (Guide/ Teacher): 45 marks 

Note: One external examiner shall be appointed for evaluation of group of 6 students. 

CH-407: Seminar-IV 

2 h /week            Marks: 25 

Seminar of 30 minutes duration will be a part of internal assessment for 20 marks (1 credit). 

Seminar should be delivered by the student under the guidance of concerned teacher on the 

topic allotted by the teacher. The topic will be related to the syllabus. Marks will be allotted by a 

group of teachers. 
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