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SEM 1 
Outcome (within 50 words) 

COURSES 

1 Core -1: 

Mathematical 

Physics 

Mathematics is a tool for establishing the facts of Physics.  It acts 

like a language of Physics. Every laws and theorems are to be 

proven with the help of Mathematical formulations.   Calculus, 

Vectors, Matrices, Computation with Python Programming are 

the key titles that are learnt in this course. 

2 Core- 2: Mechanics The study of matter, energy, and the interactions between them, 

helps us to understand the laws and rules that govern the physical 

world. The learners acquire knowledge about Fundamental of 

Dynamics, Gravitation, Rotational Dynamics, Elasticity, Fluid 

Motion and Involvement of Coriolis forces in nature, etc from 

this course. 

3 GE -1: Elements of 

Modern Physics 

Modern Physics is the branch of science that can explore the 

nature of microscopic world and great relativistic speeds.  It 

provides valuable explanations for various physical phenomena 

like Photoelectric effect, Compton Effect, LASER, as well as 

many Quantum mechanical effects.  Students achieve knowledge 

of such exciting world of modern science through this course.  

4 AECC -1 :  English 

 

English is not our mother language, but it is the most effective 

language for communication, study and all related activities 

throughout the world. The students are offered this Ability 

Enhancement Language (English) Course in collaboration with 

English department. With this course, the students make 

themselves fluent in communication with the people abroad. 

 
SEM 2 

 

COURSES 



5 Core 3: Electricity 

and Magnetism 

Our present civilization is based on the applications of these two 

interrelated effects of Electricity and Magnetism from everyday 

life to space crafts. Dielectric Properties of Matter, Magnetic 

Properties of Matter, Electrical Circuits are the main titles that 

are emphasized in this course to acquire the knowledge of basic 

principles of frequently used instruments. 

6 Core 4: Waves and 

Optics 

The physics and mathematics of wave motion underlie many 

important phenomena.  It is also used when the wave 

characteristics of light are taken into account.  Knowledge of 

superposition of oscillatory waves leading to interference and 

diffraction phenomena is acquired through this course.  

7 GE-2: Thermal 

Physics and 

Statistical Mechanics 

Thermal Physics eventually leads to the study of 

thermodynamics, which is meant for studying change of thermal 

systems by kinetic theory and statistical mechanics.  Knowledge 

of Thermodynamics, Kinetic Theory of Gases and related 

practical aspects is gained through this course. 

8 AECC-2 : 

Environmental 

Studies 

 

Ability Enhancement Compulsory Course as Environmental 

Science is designed to grow environmental awareness among the 

learners. This multi-disciplinary course is run in collaboration 

with Physics, Chemistry and Biology departments. It helps the 

students to understand the current environmental problems 

through the knowledge of physical, chemical, biological and 

social processes.  They learn to obtain the solutions to 

environmental problems. 

 
SEM 3 

 

COURSES 

9 Core 5: 

Mathematical 

Physics-II 

This is an extension of the course of Core 1.  This is meant for 

advance study of complex phenomena of high level theoretical 

physics. In this course students are acquainted with Fourier 

Series analysis, Special functions, special integration, etc. 

Mathematical foundation of Quantum Mechanics and Statistical 

Mechanics is built through this course.  

10 Core 6: Thermal 

Physics 

Thermal Physics eventually leads to the study of 

thermodynamics, which is meant for studying change of thermal 

systems by kinetic theory and statistical mechanics.  Knowledge 

of Thermodynamics, Kinetic Theory of Gases and related 

practical aspects is gained through this course. 



11 Core 7: Digital 

Systems and 

Applications 

Digital system can provide accuracy limited only by the number 

of bits used to represent a variable.  Electronic instruments of 

present era are based mostly on digital system.  Its applications 

are started from simple register, counter, and timer to computer.  

Fundamental knowledge of such modern systems is developed 

through this course. 

12 Sec 1:Electrical 

Circuits and 

Network Skills 

Our present civilization is based on the applications of Electricity 

from everyday life to space-crafts. Electrical Circuits, 

networking, wiring, Dynamo, motor, transformer are the main 

titles that are emphasized in this course to acquire the practical 

knowledge of basic principles as well as safety and protection of 

frequently used instruments. 

13 GE -3: Solid State 

Physics 

Solid state physics is an important branch of material science.  It 

helps to investigate how the large-scale properties of solid 

materials result from their atomic-scale properties. Learners 

achieve the theoretical basis of material science and its 

corresponding applications to technology in the form of several 

devices. 

 
SEM 4 

 

COURSES 

14 Core 8: 

Mathematical 

Physics III 

This is again more advance course of Core 1 and 5.  In this 

course students are acquainted Complex Analysis and Integrals 

Transforms with related practical computation in Python. 

Mathematical foundation of special branch of Physics like 

Quantum Mechanics and Statistical Mechanics is built through 

this course. 

15 Core 9: Elements of 

Modern Physics 

Modern Physics is the branch of science that can explore the 

nature of microscopic world and the facts with great relativistic 

speeds.  It provides valuable explanations for various physical 

phenomena like Photoelectric effect, Compton Effect, LASER, 

as well as many Quantum mechanical effects.  Students achieve 

knowledge of such exciting world of modern science through this 

course.  

16 Core 10: Analog 

Systems and 

Applications 

Analog Electronics offers a very elegant design with many 

components and would effectively act as an impetus to the world 

of digital electronics.  Such analog circuit and thereby digital 

circuits are used to transmit and process information like sound, 

light, etc. This course develops the detail knowledge of 

semiconductor electronics from diode, transistors to OPAMP.   



17 SEC-2 : Renewable 

Energy and Energy 

Harvesting 

Renewable energy can play an important role in energy security 

and in reducing greenhouse gas emissions. With alternative 

energy sources we can reduce the use of conventional fossil fuel 

and thereby carbon dioxide emissions. In this course, the students 

learn about different renewable sources as well as conventional 

and non-conventional energy harvesting processes.  

18 GE -4: Digital and 

Analog Circuits and 

Instrumentation 

Analog Electronics offers a very elegant design with many 

components and would effectively act as an impetus to the world 

of digital electronics.  Such analog circuit and thereby digital 

circuits are used to transmit and process information like sound, 

light, etc. This course develops the detail knowledge of 

semiconductor electronics from diode, transistors to OPAMP 

with some instrumentation.   

 
SEM 5 

 

COURSES 

19 Core 11: Quantum 

Mechanics and 

Applications 

This part of theoretical Physics deals with the behaviour of 

matter on the atomic and subatomic scale.  It basically explains 

the properties of atoms and their constituents – electrons, 

protons, neutrons and more esoteric particles like quarks and 

gluons. Overall idea of handling quantum mechanical problem is 

developed through this course. 

20 Core 12: Solid State 

Physics 

Solid state physics is an important branch of material science.  It 

helps to investigate how the large-scale properties of solid 

materials result from their atomic-scale properties. Learners 

achieve the theoretical basis of material science and its 

corresponding applications to technology in the form of several 

devices. 

21 DSE 1: Classical 

Dynamics 

It is a very important field of study for analyzing systems 

consisting of single body or multiple bodies’ interaction with 

each other.   In this course the students acquire the knowledge of 

handling the problem of Lagrangian and Hamiltonian, Small 

Amplitude Oscillations and Special Theory of Relativity. 

22 DSE 2: Nuclear and 

Particle Physics 

Underlying concepts of Nuclear Physics have numerous 

applications in medicine, high energy production, biology and 

geology.  Particle physics grew out of nuclear physics and it 

helps students to understand the elementary building blocks of 

matter, radiation, and their interactions. A cosmological essence 

is also developed through this course. 

 
SEM 6 

 



COURSES 

23 Core 13: 

Electromagnetic 

Theory 

The study of electromagnetic theory is essential for 

understanding the properties of light, its propagation through 

various medium, scattering, absorption effects and changing state 

of polarization.  Special theory of Relativity is also included in 

the course. With this exciting part of Physics learners validate the 

basic observations in electromagnetic theory. 

24 Core 14: Statistical 

Mechanics 

Statistical mechanics is a valuable tool that relates microscopic 

parameters to macroscopic properties of a system which consists 

of large number of identical molecules or colloidal particles.  The 

students learn theoretical basis of many fascinating phenomenon 

like Bose-Einstein Condensation, White DwarfStars, Ultraviolet 

Catastrophe from this course. 

25 DSE 3: Nano 

Materials and 

Applications 

Nano-materials are the present day world idea which depends on 

the exploration of small size (~ 1 to 100 nm) particles. In this 

course, students learn the process of developing nano-materials 

and their characteristics with some potential applications like 

quantum-dots, nano-tubes, optics, solar cell, Micro-

electromechanical Systems and Nano-electromechanicalSystems. 

26 DSC 4: Experimental 

Techniques 

The experimental method involves the manipulation of variables 

to establish cause and affect relationships. In this course, the 

students achieve the knowledge of Measurements systems and 

related errors, Shielding & Grounding, Transducers & industrial 

instrumentation andVacuum Systems.  They get hands on 

experience to handle the problems of experimental designing. 

 

 

 

 

 

 

 

 


