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B.Sc. Programme Outline

According to the recommendation of the NEP 2020 and Credit and Curriculum Frame work of
Undergraduate Programmes (CCFUGP) of UGC under, NEP 2020), the programme and course
structures/syllabi format of the Major discipline Physics are introduce. As per these
recommendations for a student, admitted to the UG programme, to fulfill the degree ..

requirements.

e Forthe minor, AEC, SEC, VAC courses, a student may choose any course from the central pool
of courses approved by the Academic Council and made available by any department of the

university, with the approval of the Dean, Faculty of Science.
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PROGRAMME SPECIFIC OUTCOMES (PSOs)

Science teaches the value of rational thought as well as importance of freedom of ‘th‘ought.
Additionally, it has proved to be of practical value in technology development, productivity and

raising the standard of living.
Our teaching is not only aimed at formal knowledge and understanding but also encourages

training and application oriented learning. The emphasis is on training, application and fostering

independent thinking and creativity.

Physics is a basic science; it attempts to explain the natural phenomenon in as simple a manner
as possible. It is an intellectual activity aimed at interpreting the Multiverse. The starting point of
all physics lies in experience. Experiment, whether done outside or in the laboratory, is an
important ingredient of learning physics and hence the present programme integrates six
experimental physics papers focusing on various aspects of modern technology based equipments.
With all the limitations imposed (even the list of experiments as given in the syllabus) if the spirit
of discovery by investigation is kept in mind, much of the thrill can be experienced.

1. The main aim of this programme is to help cultivate the love for Nature and its manifestations,
to transmit the methods of science (the contents are only the means) to observe things around, to
generalize, to do intelligent guessing, to formulate a theory & model, and at the same time, to
hold an element of doubt and thereby to hope to modify it in terms of future experience and thus

to practice a pragmatic outlook.

2. The programme intends to nurture the proficiency in functional areas of Physics, which is in
line with the international standards, aimed at realizing the goals towards self reliant

(Atmanirbhar) BHARAT.

3. Keeping the application oriented training in mind; this programme aims to give students the
competence in the methods and techniques of theoretical, experimental and computationalaspects
of Physics so as to achieve an overall understanding of the subject for holistic development. This
will cultivate in specific application oriented training leading to their goalsof employment.

4. The Bachelor’s Project (Industrial Training / Survey / Dissertation) is intended to give an
essence of research work for excellence in explicit areas. It integrates with specific job
requirements / opportunities and provides a foundation for Bachelor (Research) Programmes.
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Course Structure for B.Sc. PHYSICS Major

SEMESTER-WISE TITLES OF THE PAPERS IN UG PHYSICS COURSE

YEAR COURSE PAPER TITLE & TYPE CREDIT
e CODE e
) - Semester-
B 1
BPHY .
101 (T) Major Course: 2
Mechanics and Wave Motion
—_p g)l;HY 10e Major Course: 1
Year ) Practical (Mechanical Properties of Matter)
MDCPH-101 To be Launched by Department of Physics
Elective “Basics of Physics”(For other faculty students) 3
OR
A MOOC:s, if Available
(S)}tslfe::—rlsoulbjec : Skills Enhancement Course: 3
Entrepreneurship Development (To be Floated by
B Department of Commerce)
AEC-101 Ability Enhancement Course: 2
English Language & Communication-I
(To be Floated by English Department) -
VAC-101 Value-added Course: 3
“Environmental Education™

(To be Floated by Chemistry Department)

Other Major - N 3
Subject-II L o
Other Major
Subject-IIT 3
Total 20
Semester- i
i
1135) % ] Thermal Physics 2
BPHY 105 Practical (Thermal Properties of Matter &
P) Electronic Circuits) L
(MDCPH-102) Basic of Atmospheric Physics (For other faculty
Other Subject students) 3
OR
A MOOC:s, if Available
SEC-102 o
Other Subject Computer Applications 3
OR (To be Floated by CS & IT Department)
OR
= .
SECS-102 Solar PV(Photovoltaic) System Techniques and
Installation-I J
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"AEC-102 English Language & Communication-II 2
(To be Floated by English Department)
VAC-102 “Value-added Course- ( Related to Indian 3
Knowledge System):
Introduction to Indian Astronomy N
Other Major 3
Subject-I1
Other Major
Subject-III 3
Total 20
B Semester-III
BPHY- 201 :
: Optics 3
LD ) P
BPHY - Practical (Optics) 1
202 (P) Y
Second I(\)/Itll?gpsﬁégclt Basics of Astrophysics (For other faculty students) 3
Year OR
) A MOOC:s if Available
SEC-201 3‘”9,'537 Td g Sfiufy Ayurveda and Vanaushdhi 3
(To be floated by Department of Microbiolo gy)
SECS-201 Solar PV(Photovoltaic) System Techniques and
Installation-11
AECH-201 Te=T HINT Uq Goiqor-] A
OR (To be floated by Department of Hindj)
. : OR OR
AECS-201 RGP HIYT Td FHIOT- 1
(To be floated by Department of Sanskrit) 2
Other Major 7
Subject-II
Other Major
Subject-II 4
Total
20 J
Semester-IV B ]
5
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BPHY-203
M

Modem Physics

BPHY-204
M

Basic Electronics

BPHY-205
()

Practical (Basic Electronics Instrumentation) 2

AECH-202
OR
AECS-202

Te-<l HINT Ud JHIYUI-2
(To be floated by Department of Hindi) OR
X d TN Td FHINUL-2

(To be floated by Department of Sanskrit)

Other Major
Subject-11
Other Major
Subject-III

Total

20

**Internship: to be done by the students during summer break of 2™ Year having 4-credit

Third
Year

Semester-V

BPHY
301(T)

Electromagnetic Theory

BPHY 302
(T)

Basics of Quantum Mechanics

BPHY
303 (P)

Practical (Demonstrative Aspects of Electricity
& Magnetism)

BPHY
304 (P)

General Physics Lab

Other
Major
Subject-
a(2-
papers)

Minor
Course
(Other

faculty)

[nternship
Summer
term

4**

Total

20

Semester-VI
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BPHY

305(T) Atomic & Nuclear Physics 3
B
(T};HY 306 Solid State Physics 3
(I?)I))HY =0 Practical: Digital Electronics Lab 1
g)P))HY 208 Practical : Analog Electronics Lab 1
Other 2
Major Subject-1I _ - _
Minor Course of 4
Other Faculty
Total 20
For B.Sc. (Honours) Degree:
Semester-VII
BPHY-401 Mathematical Physics 3
(M —
BPHY-402 Classical Mechanics 3 !
Fourt () S i
BPHY-403 Advance Quantum Mechanics-I
h Year T) 3
BPHY-404 ‘Electronics 3
(M) _
BPHY-405 Physics Practical — Electronics-I 2
(P)
BPHY-406 Physics Practical —Optics-I 5
)
Minor Course of N 4
Other Faculty
Total 20
Semester-VIII
BPHY-407 Thermodynamics and Statistical 3
(T) Physics B
BPHY-408 Electromagnetic Theory and Plasma 3
(T) Physics
BPHY-409 Nuclear & Particle Physics 3
(T)
BPHY-410 Experimental Techniques and Computational 3
(M) Methods
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BPHY-411 Physics Practical — Electronics-II 5
®)
“BPHY-412 Physics Practical —Optics-1I )
@) : : : : : . f
Minor Courses of 4
Other Faculty
Total 20
mark up to

For B.Sc. (Honors with Research ) Degree:The Students who secure minimum 75%
B.Sc. (Honors with research) mode:

six semesters (i. e up to 3" year) can opt for

r Semester-VII
BPHY-401 Mathematical 3
(T) Physics _
BPHY-402 Classical 3
(T) Mechanics
BPHY-403 Advance 3
Fourth (1) Quantum
Year ' Mechanics-1
BPHY-404 Electronics 3
(T)
BPHY-405 Physics 5
P Practical —
Electronics
BPHY-406 Physics '
(P) Practical — 2
Optics
Minor Course of
Other Faculty 4
Research Project 6*
To be evaluated
in 8® Semester
Total 20
4@% W - vy
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Semester-VIII
BPHY-407 Thermodynamics 4
(T) and Statistical
OR Physics
BPHY-408 OR
(T) Electromagnetic
OR Theory and
Fourth BPHY-409 Plasn.1a
Year (T) Physics
OR OR
BPHY-410 Nuclear Physics
(M OR
Experimental
Techniques and
Computational
Methods
Minor Courses of 4
Other Faculty
'BPHY-413 6= 12
Research Project
Total - 30

FL5
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Mechanics and Wave Motion
Credit 2

BPHY 101

Course Outcomes (COs) . _
CO1 Study the response of the classical systems to external forces and their elastic

deformation. .
CO2 Understand the dynamics of planetary motion and the working of Global

Positioning System (GPS).

CO3 Comprehend the different features of Simple Harmonic Motion (SHM) and wave

propagation.

CO4 Study the response of the clas
deformation.

Unit 1 Dynamics of a Rigid Body
Angular momentum, Torque, Rotational energ
perpendicular axis, Momentum of inertia for simple
sphere, solid and hollow cylinder, rectangular lamina
motion of a rigid body on horizontal and inclined planes. Elasticity,
constants, bending of beam and torsion of cylinder.

Unit 2 Oscillation .

Differential equation of simple harmonic moti
Transient time, Energy of oscillatory motion, Quality factor. Composition of simpl
and modes of oscillation, Lissajous figures.

Unit 3 Wave Motion
Differential equation of wave motion. Plain progressive waves. Principle of superposition of waves,

stationary waves, phase and group velocity. Fourier series and Fourier coefficients (simple examples).

sical systems to external forces and their elastic

y and the inertia tensor. Theorem of parallel and
bodies (ring, disk, rod, solid and hollow

). The combined translational and rotational
relations between elastic

on, Damped and forced oscillations and their solution,
e harmonic motion

Suggested Readings: '
1. Charles Kittel, Walter D. Knight, Malvin A. Ruderman, Carl A. Helmholz, Burton J. Moyer,

“Mechanics (In SI Units): Berkeley Physics Course Vol 17, McGraw Hill, 2017, 2e

2. Richard P. Feynman, Robert B. Leighton, Matthew Sands, “The Feynman Lectures on Physics
- Vol. 17, Pearson Education Limited, 2012

3. Hugh D. Young and Roger A. Freedman, “Sears & Zemansky's University Physics with
Modern Physics”, Pearson Education Limited, 2017, 14e

4. D.S. Mathur, P.S. Hemne, “Mechanics”, S. Chand Publishing, 1981, 3e

5. Mechanics by J.C. Upadhyay
6. Waves and Oscillations by N. Subrahmanyam and Brij Lal

| %’ 3\’\2"””’5 ‘
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Practical (Mechanical Properties of Matter)

BPHY 102 Credit 1

Course Outcomes (COs)

stry wherever the instruments are

Experimental physics has the most striking impact on the indu
t precision and perfection is

used to study and determine the mechanical properties. Measuremen
achieved through Lab Experiments.

Lab Experiment List

Moment of inertia of fly wheel.
Compound pendulum; Acceleration due to gravity an

Modulus of rigidity by Maxwell’s needle. ’
Young’s modulus of rectangular bar by cathetometer o1 optical lever method
To determine the force constant of a spiral spring by statical and dynamical methods
To determine height of building and draw zero-error graph of sextant.

Elastic constants by Searle’s apparatus.

Surface tension of water by Jaeger’s method.

. Coefficient of viscosity of water by Poiseuille’s method.

0. Frequency of electrically maintained tuning fork.

1. Frequency of A.C. mains using sonometer.

d radius of gyration.

Suggested Readings:
1. R K Shukla and Anchal Srivastava, Physics Practical, New Age International (P)

Publications.
7 Practical Physics Volume-I, S. L. Srivastava, D. C. Srivastava, S. N. Tiwari.
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Multidisciplinary (Elective)
Basics of Physics
MDCPH-101 Credit 3

Course Outcome:
CO1 Develop familiarity with various Physics terms and concepts.

CO2 Appreciate the role of Physics in diverse everyday phenomenon.
CO3 Learning to observe and analyze natural phenomenon.
CO4 Develop scientific temper.

Unit—1I
Physical quantities, important units, dimensional analysis, error analysis. Mechanics: conceptsof
Projectiles and satellites, orbitsof

velocity, acceleration, momentum, force and energy. Gravity:
planets, eclipses, solar system, stars and galaxies. Elementary idea of origin of the universe.

Unit — II
Heat: Conservation of Energy, Temperature, heat capacities, thermal expansion and conductivity.
Light: Mirrors, prism, lenses, human eye, microscope and telescope. Electromagnetic spectrum,

Hydrogen spectral lines, Solar Fraunhofer lines.

Unit — III
Sound: oscillations, waves, concept of musical notes. Electricity: Current, Potential, Resistance,
Capacitance and Inductance. Household appliances. Conductors, Insulators and Semi-conductors.

References:
1. University Physics; Hugh Young and Roger Freedman (original edition by Mark Zemanskyand

Francis Sears); Pearson Publication.

2. Concept of Physics by HC Verma
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Semester-II

Thermal Physics

BPHY-104 Credit 2
Course Outcomes (COs)

CO1 Recognize the difference between reversible and irreversible processes.
CO2 Understand the physical significance of thermodynamical potentials.
CO3 Comprehend the kinetic model of gases w.r.t. various gas laws.

CO4 Study the implementations and limitations of fundamental radiation laws.

Unit1  Zeroth & First Law of Thermodynamics

State functions and terminology of thermodynamics. Zeroth law and temperature. First law,
internal energy, heat and work done. Work done in various thermodynamical processes. Enthalpy,
relation between C P and C V . Carnot®s engine, efficiency and Carnots theorem. Efficiency of

internal combustion engines (Otto and diesel).

Unit2  Second & Third Law of Thermodynamics

Different statements of second law, Clausius inequality, entropy and its physical significance.
Entropy changes in various thermodynamical processes. Third law of thermodynamics and
unattainability of absolute zero. Thermodynamical potentials, Maxwell*s relations, conditions for
feasibility of a process and equilibrium of a system. Clausius- Clapeyron equation, Joule-

Thompson effect.

Unit 3 Kinetic Theory of Gases
Kinetic model and deduction of gas laws. Derivation of Maxwells law of distribution of

velocities and its experimental verification. Degrees of freedom, law of equipartition of energy
(no derivation) and its application to specific heat of gases (mono, di and poly atomic).

Unit 4 Theory of Radiation

Blackbody radiation, spectral distribution, concept of energy density and pressure of radiation.
Derivation of Planck's law, deduction of Wien“s distribution law, Rayleigh-Jeans law, Stefan-

Boltzmann law and Wien®s displacement law from Planck"s law.

Suggested Readings
1. M.W. Zemansky, R. Dittman, “Heat and Thermodynamics”, McGraw Hill, 1997, 7e

2. F.W. Sears, G.L. Salinger, “Thermodynamics, Kinetic theory & Statistical thermodynamics”,

Narosa Publishing House, 1998

3. Enrico Fermi, “Thermodynamics”, Dover Publications, 1956

4.S. Garg, R. Bansal, C. Ghosh, “Thermal Physics”, McGraw Hill, 2012, 2e

5. Meghnad Saha, B.N. Srivastava, “A Treatise on Heat”, Indian Press, 1973, Se

S @%w% |
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Semester-11

Practical (Thermal Properties of Matter & Electronic Circuits)

BPHY-105 Credit 1
Course Outcomes (COS)
ustry wherever the instruments are

Experimental physics has the most striking impact on the ind
rties. Measurement precision and

used to study and determine the thermal and electronic prope
perfection is achieved through Lab Experiments.

Lab Experiment List

Mechanical Equivalent of Heat by Callender and Barne’s method

Value of Stefan’s constant

Verification of Stefan’s law

Measurement of inductance ofa coil using
Measurement of capacity and power factor ofa capac
Determination of Plank’s constant using photo current.

Study of resonance of digital display (LCR) in series and parallel circuit

resonance frequency.

Anderson’s bridge.
itor using Schering’s Bridge.

to find its

VO L AW

Suggested Reading Books:

1. Anchal Srivastava and R K Shuk
Electronics), New Age International (P) Publications Limited.
2. Practical Physics Vol ., Vol 2, B. Ghosh, K. G. Majumder, Sreedhar Publisher.

3. An Advanced Course in Practical
Book Agency (P) Ltd

s (BP0 Fin”
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