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REVISED REGULATIONS 
 

Preamble  
The curriculum for the P.G. Physics offered in the affiliating colleges is revised as per Learning 
Outcomes- based Curriculum Framework(LOCF), . The learner centric courses are designed to 
enable the students to progressively develop a good understanding of the concepts of various 
domains in physics and to enhance application skills 
 
PROGRAMME: M.Sc. PHYSICS  

   

DURATION: 2 YEARS  
   

 
 

Sound foundation in basic sciences.  
  Logical and scientific thinking of the student will be cultivated at the 

PROGRAMME  end of the programme.  
   

OUTCOMES: 
 Students will have appropriate insights to the subject.  

  The  student  will  be  able  to  apply  the  skills  and  knowledge 
  obtained   to   deal   with   real-life   problems   in   society and 
  environment.  

 
 Students  will  be  equipped  to  combine  analytical,  academic  and 

  practical skills.  

 
 The art of collaborative effort and team work among the students will 

  be nurtured.  

 
 

A holistic education in physics is provided.  
  The ability of critical thinking and out-of the box thinking of the 
  student are enhanced.  

 
 Development of the job-oriented skills  

 
 Students will be motivated to pursue higher studies/research.  

 
 

Perception on the deeper aspects of physics  

PROGRAMME 
 Problem-solving skills of the students will be improved.  

   

SPECIFIC Theoretical and experimental approaches in physics are strengthened. 
OUTCOMES: 

 

 Exposure to programming knowledge and application-oriented topics.  

  Student  will  appreciate  the  interplay  of  mathematics,  physics and 
  technology.  
    



Self-learning course:  
Students can design any course which is not covered in any Core or Elective during the third semester. 
The syllabus has to be endorsed by the members of BoS through Head of the Department. On 
completion, 2 extra credits will be given. 

 
Compulsory Tutorials:  
Problem solving sessions should be conducted to provide exposure and expertise in solving problems 
and also equip them to face competitive examinations confidently. 

 

ELIGIBILITY FOR ADMISSIONS: 
 

A candidate who has passed the B.Sc. Degree Course in Physics main with Mathematics as one 
of the ancillary subject or B.Sc. Applied Science main with Mathematics as one of the ancillary subject 
or an examination of some other University accepted by the Syndicate as equivalent thereto. 

 
PATTERN OF QUESTION PAPER:      

PART –A (50 words):Answer 10 out of 12 Questions 10 x  1 = 10 marks 

PART –B (200 words):Answer 5 out of 7 Questions 5 x  5 = 25 marks 

PART –C (500 words):Answer 4 out of 6 Questions 4 x 10 = 40 marks 
 

Condition: There should be at least one problem in Part B or Part C 
 
 

SCHEME OF EXAMINATIONS: 
 

FIRST SEMESTER 
 
  

IN
ST

.H
rs

. 
C

R
ED

IT
S 

Ex
am

Hr
s. 

C I

 
   

  MARKS 
COURSE 

NAME OF THE COURSE 
   

   

COMPONENTS    
    

  CIA 
 

EXT 

Core Paper 1- Mathematical Physics 6 4 3 25  75 
        

Core Paper 2 - Classical Mechanics and Relativity 6 4 3 25  75 
        

Core Paper 3 - Quantum  Mechanics-I 6 4 3 25  75 
        

Core Paper  4 – Integrated Circuits and Microprocessor    
25 

 
75  8085 6 4 3  

    

Core Paper 5 - Practical-I * 
3 - 

 
- 

 
- 

Practical 1 Part–1A:Electronicsand Microprocessor 8085   
      

        

Core Paper 6 -Practical-II * 
3 - 

 
- 

 
- Practical 2 Part–1B : General   

 Soft Skill- I      2  40     60 
        

 
  
 



 

SECOND SEMESTER 
 

Core Paper 7 - Quantum Mechanics –II 5 4 3 25 75 
Core Paper 8 - Electromagnetic Theory And Plasma Physics 5 4 3 25 75 
Core Paper 5 - Practical - I* 

3 4 4 40 60  Part–1A:Electronics and Microprocessor 8085       

Core Paper 6–Practical- II* 
3 4 4 40 60  Part–1B:General       

Core Paper 9 - Spectroscopy 5 4 3 25 75 
Elective- I Choose any one from the list I 4 4 3 25 75 

Extra        
Disciplinary Choose any one 4 3 3 25 75 
Elective - I        

 **Internship  2    
 Tutorial Problem Solving 1 - - - - 
 Soft Skill-II  2  40 60 

 
 
 
 
 

*Practical I and Practical II will be conducted at the end of Semester II 
 

THIRD SEMESTER 
 
  

IN
ST

.H
rs

  

Ex
am

Hr
s MAX 

  

CR
E

DI
T MARKS 

COURSE COMPONENTS NAME OF COURSE   
     

     CIA EXT 
       

Core Paper 10 – Statistical Mechanics 5 4 3 25 75 
Core Paper 11 – Nuclear and Particle Physics 5 4 3 25 75 
Core Paper 12 – Numerical Methods and Computer 5 4 3 25 75  Programming       

Core Practical-3 Paper 13 – Practical - III*** 3 - - - - 
Core Practical-4 Paper 14 – Practical – IV*** 3 - - - - 

Elective- II Choose any one from the list II 4 4 3 25 75 
Extra Disciplinary Elective 

Choose any one 4 4 3 25 75 
- II       

Soft Skills-III  2 2 3 40 60 
 Tutorial Problems Solving 1     

 

** Internship will be carried out during the summer vacation of the first year and marks 
should be sent to the University by the College and the same will be included in the Third 
Semester Marks Statement.  

*** Practical III & Practical IV will be conducted at the end of Semester IV 



 
FOURTH SEMESTER 

     IN
ST

.
H

O
U

RS
 

CR
ED

IT
S 

H
R

S MAX 

COURSE 
    MARKS 
       

  NAME OF COURSE      

COMPONENTS       
      CIA EXT         

          
Core   Paper 15– Condensed Matter Physics 5 4 3 25 75 

Core Practical-3  Paper 13 – Practical – III  3 4 4 40 60 
Core Practical-4  Paper 14 – Practical - IV  3 4 4 40 60 

         

Elective - III   Choose any one from the list III 4 4 3 25 75 
          

Elective - IV   Choose any one from the list III 4 4 3 25 75 
          

Core   Paper 16 – Project   4  ** ** 
          

   Soft Skills-IV  2 2 3 40 60 
         

   Core subjects -16 x 4 = 64 credits    

Soft Skills - 4 x 2 = 8 Credits       

Internship - 1 x 2 = 2 Credits 
10      

       
 

(during summer vocation of II semester) 
 

Internal Elective subject + 
 

Extra Disciplinary Elective Subjects - 4+2 = 6 

subjects 6 x 3 = 18 credits 
 

64 + 10 + 18 = 92 credits 
 
 

ELECTIVE – I 
(ELECTIVE COURSE, FIRST YEAR, SECOND SEMESTER, 4 CREDITS) 

LIST I 
 

1. DIGIAL COMMUNICAITON 
2. COMMUNICATION ELECTRONICS 
3. ENERGY PHYSICS 
4. ASTROPHYSICS 

 
 
 
 

ELECTIVE – II 
(CORE COURSE, SECOND YEAR, THIRD SEMESTER, 4 CREDITS) 

LIST II 
 

1. MICROPROCESSOR 8086 AND MICROCONTROLLER 8051 
2. CRYSTAL GROWTH 
3. QUANTUM FIELD THEORY 



 

 

ELECTIVE – III & IV  
(CORE COURSE, SECOND YEAR, FOURTH SEMESTER, 4 CREDITS) 

LIST III 
 

1. MICROPROCESSOR AND MICROCONTROLLER 
2. MATERIALS SCIENCE 
3. ADVANCED SPECTROSCOPY 

 
 
 
 

EXTRA DISCIPLINARY ELECTIVES (EDP) 
(To be offered to M.Sc. students in Chemistry, Mathematics, etc., ) 

List 
 
 
 

1. BASIC QUANTUM MECHANICS 
2. INTELLIGENT INSTRUMENTATION 
3. BASIC MATERIAL SCIENCE 
4. MATHEMATICAL METHODS 
5. CLASSICAL DYNAMICS 
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M.Sc. DEGREE COURSE IN PHYSICS 

For colleges affiliating to the University of Madras 

  
Preamble 

The curriculum for the P.G. Physics  for colleges affiliating to the Universities 

of Madras is revised as per Learning Outcomes- based Curriculum Framework 

(LOCF). The learner centric courses are designed to enable the students to 

progressively develop a good understanding of the concepts of various domains in 

physics. Significant modification is the inclusion of the courses to equip students to 

face challenges in industries and make them employable. Skill development in 

different spheres and confidence building are given a special focus.  

TANSCHE REGULATIONS ON LEARNING OUTCOMES-BASED CURRICULUM 

FRAMEWORK FOR POSTGRADUATE EDUCATION 

Programme M. Sc., Physics 

Programme Code  

Duration PG – 2YEARS 

Programme 

Outcomes (POs) 

 

 

PO1: Problem Solving Skill 

Apply knowledge of Management theories and Human Resource practices 

to solve business problems through research in Global context. 

PO2: Decision Making Skill 

Foster analytical and critical thinking abilities for data-based decision-

making. 

PO3: Ethical Value 

Ability to incorporate quality, ethical and legal value-based perspectives to 

all organizational activities. 

PO4: Communication Skill 

Ability to develop communication, managerial and interpersonal skills. 

PO5: Individual and Team Leadership Skill 

Capability to lead themselves and the team to achieve organizational goals. 

PO6: Employability Skill 

Inculcate contemporary business practices to enhance employability skills 

in the competitive environment. 

PO7: Entrepreneurial Skill 

Equip with skills and competencies to become an entrepreneur. 

PO8: Contribution to Society 

Succeed in career endeavors and contribute significantly to society. 

PO 9 Multicultural competence 

Possess knowledge of the values and beliefs of multiple cultures and a 

global perspective. 

PO 10: Moral and ethical awareness/reasoning 

Ability to embrace moral/ethical values in conducting one’s life.  
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Programme 

Specific 

Outcomes 

(PSOs) 

PSO1 – Placement 

To prepare the students who will demonstrate respectful engagement with 

others’ ideas, behaviors, beliefs and apply diverse frames of reference to 

decisions and actions. 

 

PSO2 - Entrepreneur 

To create effective entrepreneurs by enhancing their critical thinking, 

problem solving, decision making and leadership skill that will facilitate 

startups and high potential organizations. 

 

PSO3 – Research and Development 

Design and implement HR systems and practices grounded in research that 

comply with employment laws, leading the organization towards growth 

and development. 

 

PSO4 – Contribution to Business World 

To produce employable, ethical and innovative professionals to sustain in 

the dynamic business world. 

 

PSO5 – Contribution to the Society 

To contribute to the development of the society by collaborating with 

stakeholders for mutual benefit. 

 

PSO6 Students will utilize e-resources, digital tools and techniques for 

widening their knowledge base. 
 

PSO7 Students gain exposure to programming language and skills.  
 

PSO8 Student will appreciate the interplay of mathematics, physics 

and technology. 
 

PSO9 Students will develop adequate knowledge and skills for 

employment and entrepreneurship. 
 

PSO10 An awareness of civic and ecological duties as good citizens 

and importance of human values will be inculcated in students 
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METHODS OF EVALUATION 

Internal 

Evaluation 

Continuous Internal Assessment Test   

25 Marks Assignments / Snap Test / Quiz 

Seminars  

Attendance and Class Participation 

External 

Evaluation 

End Semester Examination 75 Marks 

Total 100 Marks 

METHODS OF ASSESSMENT 

  

Remembering 

(K1) 
 The lowest level of questions require students to recall 

information from the course content 

 Knowledge questions usually require students to identify 

information in the textbook. 

Understanding 

(K2)  
 Understanding of facts and ideas by comprehending 

organizing, comparing, translating, interpolating and 

interpreting in their own words. 

 The questions go beyond simple recall and require 

students to combined at together 

Application 

(K3) 
 Students have to solve problems by using / applying a 

concept learned in the classroom. 

 Students must use their knowledge to determine exact 

response. 

Analyze (K4)   Analyzing the question is one that asks the students to 

breakdown something into its component parts. 

 Analyzing requires students to identify reasons causes or 

motives and reach conclusions or generalizations. 

Evaluate (K5)  Evaluation requires an individual to make judgment on 

something. 

 Questions to be asked to judge the value of an idea, a 

character, a work of art, or a solution to a problem. 

 Students are engaged in decision-making and problem–

solving. 

 Evaluation questions do not have single right answers. 

Create (K6)  The questions of this category challenge students to get 

engaged in creative and original thinking. 

 Developing original ideas and problem solving skills 
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M. SC., DEGREE COURSE IN PHYSICS 

COURSE STRUCTURE 
 

FIRST SEMESTER 

COURSE 

COMPONENTS 
NAME OF THE COURSE 

IN
S

T
. 
H

R
S

. 

C
R

E
D

IT
S

 

E
X

A
M

 H
R

S
. MAX 

MARKS 

C
IA

 

E
X

T
. 

1.1   CORE I 429C1A: Mathematical Physics 6 4 3 25 75 

1.2   CORE II 429C1B: Classical Mechanics and Relativity  5 4 3 25 75 

1.3   CORE III 
429C1C: Linear and Digital ICs and 

Applications 
5 4 3 25 75 

1.4   CORE IV 429C1D: Core Practical I 6 3 3 25 75 

1.5 ELECTIVE – 1 Choose anyone from the list I 4 3 3 25 75 

1.6 ELECTIVE – II Choose anyone from the list I 4 3 3 25 75 

                                                  Total 30 21 
   

  

 

SECOND SEMESTER 

 

COURSE 

COMPONENTS 
NAME OF THE COURSE 

IN
S

T
. 
H

R
S

. 

C
R

E
D

IT
S

 

E
X

A
M

 H
R

S
. MAX 

MARKS 

C
IA

 

E
X

T
. 

2.1. Core-V  429C2A: Statistical Mechanics 5 4 3 25 75 

2.2  Core-VI  429C2B: Quantum Mechanics –I   5 4 3 25 75 

2.3 Core-VII 429C2C: Electromagnetic Theory 5 4 3 25 75 

2.4 Core – VIII 429C2D: Core Practical – II 6 3 3 25 75 

2.5 Elective – III Choose anyone from the list II 4 3 3 25 75 

2.6  Elective -IV Choose anyone from the list II 4 3 3 25 75 

                                                           TOTAL 32 24    

                                   CUMULATIVE TOTAL 62 45    

2.7 NME I                                                                                   3       3      3    25    75 

rita
Text Box
429S2A: Data Driven Discovery- Integrating MS Office, Origin and Python for Physicists
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THIRD SEMESTER 

COURSE 

COMPONENTS 
NAME OF COURSE 

IN
S

T
. 
H

R
S

. 

C
R

E
D

IT
 

E
X

A
M

 H
R

S
. MAX 

MARKS 

C
IA

 

E
X

T
. 

3.1. Core- IX 529C3A: Quantum Mechanics –II 6 4 3 25 75 

3.2  Core- X  529C3B: Condensed Matter Physics 5 4 3 25 75 

3.3 Core – XI 529C3C: Numerical Methods and Computer 

Programming (FORTRAN / C) - Theory 
5 4 3 25 75 

3.4 Core – XII  529C3D: Core Practical – III 6 3 3 25 75 

3.5 Elective - V Choose anyone from the list III 4 3 3 25 75 

3.7 Internship/ 

Industrial Activity 
529S3B: Internship / Industrial Activity 

[Credits] 
0 2 - - - 

     TOTAL 30 23    

     CUMULATIVE TOTAL 92 68    

 

 

FOURTH SEMESTER 

COURSE 

COMPONENTS 
NAME OF COURSE 

IN
S

T
. 
H

R
S

. 

C
R

E
D

IT
S

 

E
X

A
M

 H
R

S
. MAX 

MARKS 

C
IA

 

E
X

T
. 

4.1. Core-XIII  529C4A: Nuclear and Particle Physics 5 4 3 25 75 

4.2  Core-XIV 529C4B: Spectroscopy  5 4 3 25 75 

4.3 Core –XV 529C4C: Practical–IV - Numerical 

Methods and Computer Programming  
6 3 3 25 75 

4.4 Project 529C4D: Project with Viva-Voce 5 5 3 25 75 

4.5 ELECTIVE – 

VI-(Industry / 

entrepreneurship) 

Choose anyone from the list IV   4 3 - 25 75 

4.6 SEC 529S4A: Professional Competency Skill 4 3 3 25 75 

4.7 Extension 

Activity 

529V4A: Extension Activity 
- 1    

                     TOTAL 28 23 - - - 

                     CUMULATIVE TOTAL 120 91    

 

3.6 SEC II   4 3 3 25 75 

rita
Text Box
529S3A - Artificial Intelligence for Robotics and Industrial Robots
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ELECTIVE PAPERS 

 

LIST 1 (SEMESTER I) 

 
 

429E1A: Crystal Growth and Thin films   

429E1B: Analysis of Crystal Structures 

429E1C: Materials Science 

429E1D:  Physics of Nano Science and Technology 

429E1E: Communication Electronics   

429E1F: Astrophysics   

 

LIST 2 (SEMESTER II) 

 

429E2A: Plasma Physics 

429E2B: Bio Physics    

429E2C: Non-linear Dynamics 

429E2D: Quantum Field Theory 

429E2E: General Relativity and Cosmology    

429E2F: Advanced Mathematical Physics 

 

 

LIST 3 (SEMESTER III) 

 

529E3A: Energy Physics 

529E3B: Advanced Spectroscopy 

529E3C: Atmospheric Physics 

529E3D: Advanced Optics 

529E3E: Characterization of Materials 

529E3F: Medical Physics 

 

 

LIST IV (SEMESTER IV) 

INDUSTRY ORIENTED ELECTIVE (IOE) 

 

529E4A: Microprocessor 8086 and Microcontroller 8051  

529E4B: Digital Communication 

529E4C: Solid Waste Management 

529E4D:  Sewage and Wastewater Treatment and Reuse 

529E4E: Solar Energy Utilization  

 

 

Note: Institutions can also frame such IOE courses 
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