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SUBJECT: PHYSICS

Semester-wise Titles of the Papers in B.Sc. (Physics)

Theory/

Year | Sem. | Course Paper Title Credits
- code Practical
0120101 Mathematical Physics & Newtonian Theory 04
i Mechanics '
0120180 | Mechanical Properties of Matter Practical 02
First 0220101 | Thermal Physics & Semiconductor Theory 04
Year i . Devices :
- 0220180 | Thermal Properties of Matter & Practical 02
Electronic Circuits
: Electromagnetic Theory & Modern ‘Theory 04
0320101 . ~
Optics _
11 — — S—ical 0
_ 0320180 Demonstrative Aspects of Electricity | . Fractica
Second & Magnetism : i — 5
: et ' eo
Vil 0420101 Perspectives of Modern Physics & ry,
. v 4 Basic Electronics ' _
0420180 | Basic Electronics Instrumentation Prac.t%calf, 02
0420165 | Research Project ] ‘Project 03
0520101 | Classical & Statistical Mechanics Theory 04
v 0520102 | Quantum Mechanics & Spectroscopy | Theory 04
: 0520180 E:;I;ﬁsnstrative Aspects of thics & Practical 02
Third 0620101 | Solid State & Nuclear Physics Theory 04
, V\I 0620102 | Analog & Digital Principles & |  Theory 04
Year Applications :
0620180 | Analog & Digital Circuits - - Practical 02

Wé/QV'
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SEMESTER-WISE PAPER TITLES WITH DETAILS
[SEME-| R PREREQUISITE ELECTIVE
YEAR STER . PAPER PAPER TITLE For Paper For Major Subjects
CERTIFICATE
. IN BASIC PHYSICS & SEMICONDUCTOR DEVICES
Theory | Mathematical Physics & Physics in 12"/ YES
g = | Paper-1 | Newtonian Mechunics Mathematics in 12" Open to all
W~ YES
% E Practical | Mechanical Propetties of Opted./ Passed Bot./Chem./Comp. Sc./
S |® Paper | Matter ' Sem I, Th Paper-] Math./Stat./Zool.
= _
% . _
& . Theory | Thermal Physics & Physics in 12"/ YES
o £ = | Paper-1 {Semiconductor Devices Chemistry in 12 Open to all ]
E B - " B YES
= Practical | Thermal Properties of Matter Opted / Passed Bot./Chem./Comp. Sc./
" Paper | & Electronic Circuits Sem I1, Th Paper-1 " Math. / Stat./Zool.
’ DIPLOMA IN APPLIED PHYSICS WITH
ELECTRONICS
= T heo_ry Electronménetic Theory & Passed YES
e~ E.| Paper-1 |Modern Optics Sem I, Th Paper-1 Open to all
Lél R~ ‘ " T YES
= Practical | Demonstrative Aspects of Opted / Passed Bot./Chem./Comp. Sc./
@\, Paper |Electricity & Magnetism . Sem 111, Th Paper-1 ‘Math. / Stat./Zool.
& ; ' .
5 ‘Theory. | Perspectives of Modem : Passed YES
> Paper-1 ‘| Physics & Basic Electronics Sem I, Th Paper-1 Open to all
e | " TYES
° |z Practical | Basic Electronics Opted / Passed -
O | & ; e Bot./Chem./Comp. Sc./
7 ; Paper | Instrumentation Sem IV, Th Paper-1 - Math. / Stat /Zool
m R . L. .
S, o e it 2 g0 YES
= Pf oject” |Research Project I;Zss:f ISem I, Th Bot./Chem./Comp. Sc./
P Math. / Stat./Zool.
DEGREE ’
IN BACHELOR OF SCIENCE
Theory |Classical & Statistical : Passed 'YES
5 Paper-1 | Mechanics Sem I, Th Paper-1 {Chem./Comp. Sc./Math./Stat.
= § Theory |Quantum Mechanics & - ~ Passed ' YES '
o E Paper-2 | Spectroscopy Sem IV, Th Paper-1 |Chem./Comp, Sc./Math./Stat.
g g Practical | Demonstrative Aspects-of Passed YES
> Paper |Optics & Lasers Sem III, Th Paper-1 |Chem./Comp. Sc./Math./Stat.
2 | [ ‘Theory |_ Passed YES
— Solid State & Nuclear Physi :
E E} Paper-1 Ei g e ey Sem V, Th Paper-2 (Chem./Comp. Sc./Math./Stat.
e — | Theory | Analog & Digital Principles & Passed ' YES
E > Papﬁer-Z Applications " | Sem IV, Th Paper-1 Open to all
& Practical Opted / Passed YES
7) o 5 pted / Passe
Anal & Digital Circuit
Paper A _ IEnE e Sem VI, Th Paper-2 [Chem./Comp. Sc./Math./Staﬂ
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:PROGRAMME OUTCOMES (POs)::

Students having Degree in B.Se. (with Physics) should have knowledge of different concepts and
fundamentals of Physics and ability to apply this knowledge in various ficlds of academics and industry,
They may pursue their future career in the field of academics, research and industry.

' PROGRAMME SPECIFIC OUTCOMES (PSOs)::

After completing B.Se. (with physics) the student should have

CERTIFICATE IN ‘
BASIC PHYSICS & SEMICONDUCTOR DEVICES
Afier completing this certificate course, the student should have

s Competence in the methods and techniques of calculations using Newtonian Mechanics and
Thermodynamics. :

o Students are expected to have hands on experience in modeling, implementation and
calculation bof physical quantities of relevance.

o Students are expected to have an insight in handling electrical and electronic instruments.

o Student should be able to handle basic electronic instruments, which are being used in

electronics, telecommunication and instrumentation industry.

DIPLOMA IN
. APPLIED PHYSICS WITH ELECTRONICS
Afier completing this diploma course, the student should have

o Knowledge of different concepts in electromagnetic theory, Modern Optics and Relativistic
Mechanics. | '

o Knowledge of electromagnetic wave propagation, which serves as a basis for all
communication systems and deals with the physics and technology of semiconductor
optoele'ctfonic devices. :

o A deeper insight in electronics to address the important component!v in consumer
Optoelectronics, IT and communication devicés, and in industrial instrumentation.

L Knowledge of basic concepts of optical instruments- and lasers with their applications in

technology. i : ; . ]

S
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DEGREE IN
BACHELOR OF SCIENCE

After completing this. degree course, the student should have

Knowledge of different aspects of classical, quantum and statistical computational tools
required in the calculation of physical quantities of relevance in interacting many body

problems in physics,

Develop the basic knowledge and proficiency of solid-state physics and nuclear physics,

which have utmost importance at both undergraduate and graduate level.

Proficiency in this area will attract demand in research and industrial establishments

engaged in activities involving applications of these fields.
Comprehensive knowledge of Analog & Digital Principles and Applications.

Learnthe in tégrated approach to analog electronic circuitry and digital electronics for R&D.

::List of All Papers in All Six Semesters::

Programme | Year | Sem. Course title Credits | Teaching
¥ Hours
Theory Part A: Basic 04 60
R Mathematical Mathematical Physics
s - Physics & Part B: Newtonian
3 @ | Newtonian - Mechanics & Wave
= I iz | Mechanics Motion
= (0120101) : )
£ § 2 Practical Mechanical Properties of Matter 02 60
S g 2 (0120180) R
T g8 Theory Part A: Thermodynamics 04 60
SIS Thermal Physics & & Kinetic Theory of ‘
e Semiconductor Gases
°© . Devices Part B: Circuit
E S (0220101) Fundamentals &
= b Semiconductor Devices
= s Practical Thermal Properties of Matter & 02 60
Electronic Circuits (0220180) )
Theory Part A: 04 60
Electromagnetic Electromagretic '
Theory & Modern Theory ‘ ,
5 T | Optics - Part B: Physical Optics
= ﬁ (0320101) & Lasers
5 " N Practicgl Demonstragve Aspects of 02 60
R 9 - Electricity & Magnetism (0320180)
g E g Theory Part A: Perspectives 04 60
Bc S Perspectives of of Modern Physics
_ % 5 Modern Physics & Part B: Basic Electronics
[y Basic Electronics & Introduction to Fiber
= o Lo420101) Optics
7 £ | Research Project 03 60
S [(0420165) ~
Practical Basic Electronics 02 60
Instrumentation (0420180) : J

P
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Degree
in Bachelor of Science

1

“Theory [ Part At Introduction 04 60
Classical & to Classical
Statistical Mechanics
Mechanics Part B¢ Introduction
(0520101) to Statistical
5 | Mechanies
& | Theory Part A¢ Introduction 04 60
. Quantum to Quantum
Mechanics & Mechanics ‘
Spectroscopy Part B: [ntroduction
(0520102) {o Speclroscopy
Practical Demonstrative Aspects of Optics & 02 60
Lasers (0520180)
Part A: Introduction to 04 60
Theory - Solid Statc Physics
Solid State & Nuclear | Part B: Introduction
Physics to Nuclear Physics
= | (0620101y -
% [ Theory Part A: Analog 04 60
b4 Analog & Digital Electronic Circuits
Principles & Part B: Digital Electronics
Applications
(0620102)
Practical Analog & Digital Circuits (620180) 02 60

it
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Programme Class:

Certilicate

Year: First

Semester:

First

Subject: PHYSICS

Course Code:

(0120101)

Course title: Mathematical Physics & Newtonian Mechanics

Course Qutcomes:
e Recognize th

¢ difference between scalars, vectors, pseudo-scalars and pseudo-vectors

*  Understand the physical interpretation of gradient, divergence and curl.

s Comprehend the difference and connection between Cartesian, spherical and cylindrical coordinate

systems.

Know the meaning of 4-vectors, Kronecker delta and Epsilon (Levi Civita) tensors.

e Study the ougm of pseudo forces in rotating frame.

* Study the response of the classical systems to external forces and their elastic deformation.
e Understand the dynamics of planetary motion and the working of Global Positioning System (GPS).
»  Comprehend the different features of Simple Harmonic Motion (SHM) and wave propagatlon )

Credits: 4 Core Compulsory / Elective )
Max. Marks: Min. Passing Marks: 33
25475 ' E
’ Toﬁtl No. of Lectures-Tutorials-Practical (in hours per week): L-T-P: 4-0-0
Unit : Topics No. of
Lectures

Part A: Bas1c Mathematical Physics

Contribution of Indian Sclentlsts

Contributions of Aryabhata, Vikram Sarabhai, C V Raman, S N Bose, M N Shaha, Sublahmanyam

Chandrasekhar

Vector Algebra : _
Coordinate rotation, reflection and inversion for defining scalars,

vectors, pseudo-scalars and pseudo- yectons (include physical examples).
Component form in 2D and 3D. Geometrical and physical interpretation
of addition, subtraction, dot product, wedge product, cross product and
triple product of vectors. Position, sep'ciration and displacement vectors.

II

.Vector Calculus:
Geometrical and physical mtelpletatlon of vector differentiation,

Gradient, Divergence and Curl and their significance. Vector integration,
Line, Surface (flux) and Volume integrals of vector fields. Gradient
theorem, Gauss-divergence theorem, Stoke-curl theorem, Green’s
theorem (statement only). Intloductlon to Dirac delta functlon

111

Coordinate Systems:
2D & 3D Cartesian, Spherical and Cylindrical coordinate systems, basis

vectors, transformation equations. Expressions for displacement vector,
arc length, area element, volume element, gradient, divergence and curl
in different coordinate systems. Components of velocity and accelelatlon
in different coordinate systems. :

v

{ Introduction to Tensors

Principle of invariance of physical laws w.r.t. different coordinate
systems as the basis for defining tensors. contravariant, covariant &
mixed tensors and their ranks, 4-vectors, Index notation and summation
convention. Symmetric and skew -symmetric tensors. Examples of

-tensors in physics. N
8
W g Qt‘)\/
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