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® Theory Paper:

SESSION 2026-27

SEMESTER -1

 Class Paper Course Course | Credit | Theory | Internal | Passing
Title code value marks marks | marks
Sem.-1 | DSC Mechanics | PHSC- | 3 70 30 40
01T
Sem.-1 | GE Mechanics | PHGE- | 3 70 30 40
01T } ;
¢ Practical/Project Paper:
Class | Paper | Course Course | Credit | Practical | Internal Passingﬁl
Title code value + viva assessment | marks |
marks +
_ Sessional
Sem.-1 | DSC Mechanics | PHSC- | 1 35 15 20
01P
Sem.-1 | GE Mechanics | PHGE- | 1 35 15 20
01P




FOUR YEARS UNDER7RADUATE PROG

COURSE CURRICULU

%ERT — A: INTRODUCTION —
L - | Program: Bachelor in Science
(Certificate/ Diploma/ Degree/ Honors)
1 Course Code | = I’PIS(:(JII

Semester: | ! Session: 2024-25

r N I : o R
2 Course Title Mechinnics J
3 | Course Type B Discipline Specific Course R
4 Pre-requisite (if any) As per Program ]
1, 5 Course Learning After going through the course, the student should be able to:
\ Outcomes (CLO) > Analyze and apply the laws of motion (0 various dynamical situation.
l » Explai: and demonstrate the principle of conservation of momentun and
| en- gy including their application L1 real-world scenario such s
1 \ collision and energy transformation.
| l > Evaluate and calculate moment of mertia for objects of different shg/;eA
\ and analyze how these properties affect the motion of rotating bodies.
! » dnalyze flow of fluids. |
\ » Describe spectal relativistic effecis and neir effects on the muss and !
‘ energy of a moving object. - e
| 6 i Credit Value 03 Creditsll Credit= 15 Hours for Learning &Observation
7 | Total Marks Maximum Marks: 100 | Minimum Pass Marks: 40

PART - B: CONTENT OF THE COURSE
TotalNo.of Teaching-learning Periods (01 Hr. per period) - 45 Periods (45 Hoursi B

[ No.of
Periods

Unit Topics (Course contents)
— . —
|1 Historical Background: Contribution ¢i Aryabhatta and Varahmihir to science and society, Brief 12
\ biography of Vikram Sarabhai with his _ontribution. Veetors: Scalar and +ector quantities &fields,
|
|

Scalar & Vector products of two vectors, Derivatives of a vector, Gradient of scalar field and 1its
physical significance.Laws of Motion: Review of Newton’s Laws of motion, Dynamics of a | ‘
system of particles, Concept of Center of Mass, Motion of center of mass, Conservation of linear ,
momentum, Motion of Rocket. Worlc and Energy: Work-Energy theorem for conservative forces. i
Force as a gradient of Potential Energy, Conservation of energy, Elastic and in-elastic Collisions |
11 | Rotational Dynamics: Angular momentum, Torque, Conservation of angular momentum, Moment 12

of Inertia, Theorem of parallel and perpendicular axes(statements only), Calculation of Moment ot

Inertia of discrete and continuous objects (Rectangular lamina, disc, solid cylinder, solid
sphere).Elasticity: Stress & Strain, Hooke’s law, Elastic constants Poisson’s Ratio,Relationship
between various elastic modulii (without derivation), Work done in twisting a cylinder.Fluid
Dynamics: Flow of fluids, Coefficient of viscosity,Derivation of Poiseulli’s formula, Motion of a
\ spherical body falling in a viscous fluid, Stoke’s law, Expression for terminal velocity.

| 1I1 | Gravitation: Newton’s Law of Gravitation, Motion of a particle in a central foree field (motion is 11
in a plane, angular momentum is cons. * ved, areal velocity is constant), Kepler’s Laws (statements
only), Satellite in ci.cular orbit and applications, Geosynchronous orbits

‘ Oscillations: Simple harmonic motion, Differential equation of SHM and its solutions, Kinetic and

Potential Energy, Total Energy and their time averages, Compound pendulum, Differential
equations of damped oscillations and forced oscillations (Conceptual only).

inertial frames, Outcomes of Michelson Morley’s Experiment, Postulates of Special Theory of
Relativity, Lorentz Transformation, Length contraction, Time dilation, Relativistic transformation
of velocity, Relativistic variation of mass, Mass-energy equivalence, Transiormation of Energy and
Momentum.

—— —

eywords: | Aryabhaua, Vectors, Newton's Laws, Angular Momentum, Elasticity, Grav tation, Oscillations, Relativity

|

|

\:
Special Theory of Relativity: Frame of reference, Galilean Transformations, Inertial and Non- ' 10

i
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1 , S
MOI‘S, Reference Books Recommended and Others

t Text Books Recommended-

1 1. Mechanics & Properties of matter, D.C. Tayal & P. Tayal, 2023, Pub. By Authors.
2. Unified Physics I -R.P.Goyal, Shivial Agrawal Publication

L
! 3. Unified Physics I, Navbodh Publication
Reference Books Recommended-
1. Mechanics, Berkeley Physics, vol. 1, C.Kittel, W.Knight, ct.al. 2007. Tata McGraw-Hill.
2. Physics, Resnick, Halliday and Walker 8/¢. 2008, Wiley.
\ 3. Introduction to Special Relativity, R. Resnick, 2005, John Wiley and Sons.
Online Resources (e-books/ learning portals/ other e-resources) o

Free physics text book in PDF

https://www.motionmountain.net/?gclid=CjwKCAjwmq3kB RB_EiwAjkNDp5v8Yy6xKIsOKm
aOVROAWGlicthFfCCO—vaKlj1'POEOAanSfchoCILsQAvD_BwE

- Cambridge University Books for Physics https://www.cambridgeindia.org/

! Books for solving physics problems  https://bookboon.com/en/ph ysics-ebooks
& NPTEL Online courses https:/nptel.ac.in/courses/1 15105098;

l https://archive.nptel.ac.in/courses/115/106/115106123/;
|

[FSI o

) I. All e-books of physics hltps:/'/www,e-boo'ksdiru?c-lor@ﬁ%]ii_sﬁjg php?Zcategory=2
l

|

|

B

wn

o

7. BSc Lectures by Prof. H C Verma: https://bsclhcvemm.in/jndcx.php/course/relativig;;
hitps://bsc.hcverma.in/index.php/course/cm|

(PART —D: ASSESSMENT AND EVALUATION
[

Suggested Continuous Evaluation Methods:
' Maximum Marks: 100Marks
' Continuous Internal Assessment (CIA):30 Marks
1 End Semester Examination (ESE): 70 Marks

1 Continuous Internal | Internal Test/ Quiz (2): 20*20 ‘Better marks out of the two Test / Quiz '
; Assessment (CIA): Assignment/ Seminar (1):10 + marks obtained in Assignment shall |
(By course teacher) Total Marks: 30 be considered against 30 Marks ‘
' End Semester Two section— A & B o

Exam (ESE): Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- 5x4 =20Marks

i Section B: Descriptive answer type,lout of 2 from each unit-4x10=40 Marks

A~
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FOUR YEARS UNDERRADUATE PROGRAM (2024 —28) \%

DEPARTMENT OF PHYSICS HF 2026- 20@ :

COURSE CURRICULUM

objectives.

PART - A: INTRODUCTION -.F} B ?:_2{._}_1
Program:Bachelor in Science L Semester: [ ‘ 7 Su.qlon 2024-25
Mte/ Diploma/ 'Degree/ Honors) - B i -
1 | Course Code ~ PHSC- 011’ 7 B
2 | Course Title Mechanics
3 | Course Type Il Discipline Specific Course
4 | Pre-requisite (if any) As per Prugmlﬁ“ - -
5 | Course Learning After the c,ompletlon of the course, Students are expected 0
k - Outcomes (CLO) \ understand working mechanism and laws of classical mechanics. ‘
‘ | The Students will be able to
: | > Assemble required parts/devices and arrange them to perform |
\ experiments.

» Record/ observe data as required by the experimental |

> Analyze recorded data and formulate it to get desired results.
> Interpret results and check for a'tainment of proposed
objectives related to laws of mechanics and its applications

l—6 Credit Value 01 Credit | 1 Credit =30 l—loursLnbomTcTry Work

Total Marks Maximum Marks: 50 ’ Minimum Pass Marks: 20

7
PART — B: CONTENT OF THE COURSE

TotalNo.of learning-Training;;'performance Periods-30 Periods (30 Hours)

[
l
|
|
I
|
|
[

Technique.

To determine g and velocity for a 1‘1‘é€1y falling body usingf()i—gitaI Timing

Sr. Objecis (At least 10 of the following or related Experiments) | No. of |
No. Period
1 Measurements of length (or diameter) using vernier caliper, screw gauge and ‘
travelling microscope. 30
| 2 To study the random error in observations.
3 To study the motion of the spring and calculate (a) Spring constant and, (b) g.
4 To determine the Moment of Inertia of a Flywheel. '
5

6 | To determine Coefficient of Viscosity of water by Capillary Flow Method

(Poiseuille’s method).

8

7 To determine the Young's Modulus of a Wire by Optical Lever Method.

To determine the Modulus of R{ _1d ty of a Wire by Maxwell’s needle.

9 To determine the elastic constants of a wire by Searle’s method

—

[
i

10| To determine the value of g using Bar Pendulum.

13

|

lfe;vlvards\

—

L1l To determine the value of g using Kater’s Pendulum. - _M: |
12 | Study of bending of a beam/ cantilever | ‘
To determine Moment of Inertia of an irregular body by Inertia Table

Moment of Inertia, Pendulum,VernierCallipers, Screw Gauge, Travelling m]uJbu)pch‘hsuL Constant, |
Searle’s Method, Stoke’s Method, Cappilary Rise Method, Viscosity, Surface I'ension

——

|
|
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PART - C: Learning Resources

Text Books, Reference Books and others 7

Text Books Recommended-
1. Advanced Practical Physics for students, B.L.Flint&H.T.Worsnop, 1971, Asia Publishing House.
2. Engineering Practical Physics, S.Panigrahi& B.Mallick,2015, Cengage Learning India Pvt. Ltd.
3. A Text Book of Practical Physics, Indu Prakash and Ramakrishna, 11th Edition, 2011, Kitab

Mabhal, New Delhi.

4. Practical Physics B.Sc. I : R P Goyal, Shivlal Publications
Reference Books Recommended-

2. Practical Physics by G.L. Squires

I. Advanced Practical Physics for Students by B.L. Worsnop and H.T. Flint

3. An Introduction to Error Analysis: The Study of Uncertainties in Physical Measurements by

John R. Taylor
4. Mechanics and Properties of Matter by J.C. Upadhyaya
ILOulimz Resources (e-books/ learning portals/ other e-resources)

1. Link for e-Books for Physics:Physics Practical .
hitps://www.uou.ac.in/sites//default/files/slm/BSCPH- 1 04.pdl

2. Virtual Lab :https://vlab.amrita.edu/?sub=1&brch=74

3. thps://vlab.amrita.edu[‘?sub=1&bl‘Ch:74&sim=571&cnl=l

4. hutps://www.ae.msstate.edu/vlsm/

|
|
' PART - D : ASSESSMENT AND EVALUATION

Suggested Continuous Evaluation Methods:
Maximum Marks: 50 Marks
Continuous Internal Assessment(CIA):15 Marks
EndSemester Exam(ESE):35 Marks

Continuous Internal Test / Quiz - (2): 10 &
InternalAssessment(CIA): | 10
(By Course Teacher) Assignment/Seminar +Attendance —05

Total Marks - is

Better marks out of the two
Test/Quiz +Marks obtained n
Assignment shall be considered
against 15 Marks

End Semester Laboratory Performance: On spot Assessment Managed by Course ‘
Performed the Task based on lab. work =20 teacher : or lab.
Exam (ESE): Marks encher s pe i
Spotting based on tools & technology (written) — 10 ‘
Marks
\ Viva-voce (based on principle/technoiogy) - 05
Marks o

Name and Signature of Convener & Members of CBoS:
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FOUR YEARS UNDERGRADUATE PROGI

A‘-\{.ﬁ\ﬂq )
’1'::-‘(/_\
AM (2024-28) 55

DEPARTMENT OF PHYSICS |7 2025_2(&\1
' COURSE CURRICULUM NEP-2 02\9"?.; '
L 4 NERF-2020=-
' _PART - A: INTRODUCTION i
Pr : i i ] .
. ‘rogram .Bachelor in Science Semester: | Session: 2024-25
(Certificate/ Diploma/ Degree/ Honors) R S
) | Course Code ~ PHGE-01 r
| 2 Course Title 7 ~ Mcchanics B
3 Course Type Generic Elective Course o
4 Pre-requisite (if any) As per Program o
5 Course Learning After going through the course, the student should be able -
Outcomes (CLO) » Analyze and apply the laws of nmn'f)n Lo various a'yr{am:ca/ SHuations. /
» Explain and demonsirate the principle of conservation 0_/’”””{@”“”” anc
energy including their application in real-world scenarto such as
collision and energy transformation. ‘
> Evaluate and calculate moment of inertia for objects of diff cfrem s‘hQP@-V
and analyze how these properties affect the motion of rotating hodies.
» Analyze flow of fluids.
> Describe special relativistic effects and their effects on the mass and
energy of a moving object.
6 Credit Value 03 Credits I 1 Credit= 15 Hours for Learning & Observation
7 Total Marks Maximum Marks: 100 [ Minimum Pass Marks: 40

PART — B: CONTENT OF THE COURSE

Total No. of Teaching—learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

Unit

Topics (Course contents)

|

Historical Background: Contribution of Aryabhatta and Varahmihir to science and society, Brief 12
biography of Vikram Sarabhai with his contribution. Vectors: Scalar and vector quantities &fields,
Scalar & Vector products of two vectors, Derivatives of a vector, Gradient of scalar field and its
physical significance. Laws of Motion: Review of Newton’s Laws of motion, Dynamics of a system
of particles, Concept of Center of Mass, Motion of center of mass, Conservation of linear momentum,
Motion of Rocket. Work and Energy: Work-Energy theorem for conservative forces, Force as a
gradient of Potential Energy, Conservation of energy, Elastic and in-elastic Collisions

No. of ’
Periods |

—

11

o

Rotational Dynamics: Angular momentum, Torque, Conservation of angu'ar momentum, Moment 1
of Inertia, Theorem of parallel and perpendicular axes (statements only), Calculation of Moment of
Inertia of discrete and continuous objects (Rectangular lamina, disc, solid cylinder, solid sphere). |
Elasticity: Stress & Strain, Hooke’s law, Elastic constants, Poisson’s Ratio, Relationship between |
various elastic modulii (without derivation), Work done in twisting a cylinder. Fluid Dynamics: |
Flow of fluids, Coefficient of viscosity, Derivation of Poiseulli’s formula, Motion of a spherical body |
falling in a viscous fluid, Stoke’s law, Expression for terminal velocity,

I

Gravitation: Newton’s Law of Gravitation, Motion of a particle in a central force field (motion is in
a plane, angular momentum is conserved, areal velocity is constant), Kepler’s Laws (statements
only), Satellite in circular orbit and applications, Geosynchronous orbuts.

Oscillations: Simple harimonic motion, Differential equation of SHM and its solutions, Kinetic and
Potential Energy, Total Energy and their time averages, Compound pendulum, Differential equations
of damped oscillations and forced oscillations (Conceptual only).

11

v

p——

Keywords:

Special Theory of Relativity: Frame of reference, Galilean Transformations, Inertial and Non-
inertial frames, Outcomes of Michelson Morley’s Experiment, Postulates of Special Theory of
Relativity, Lorentz Transformation, Lensth contraction, Time dilation, Relativistic transformation
of velocity, Relativ.stic variation of mass, Mass-energy equivalence, Translormation of Enerey and |
Momentum. - |

I S - . | _
Aryabhatta, Vectors, Newton's Laws, Angular Momentum, Elasticity, Gravitation, Oscillations, Relativity

Signature of Convener & Mem,
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PART — C: LEARNING RESOURCES -
Text Books, Reference Books Recommended and Others N F -2

' \\P/l} - /?‘\
Text Books Recommended- ‘ Tema (@

1. Mechanics & Properties of matter, D.C. Tayal & P. Tayal, 2023, Pub. By Authors.
2. Unified Physics I —R. P. Goyal, Shivlal Agrawal Publication
3. Unified Physics I, Navbodh Publication
Reference Books Recommended-
1. Mechanics, Berkeley Physics, vo..1. C. Kittel, W. Knight, et.al. 2007, Tata McGraw-Hill.
2. Physics, Resnick, Halliday and Walker 8/c. 2008, Wiley.
3. Introduction to Special Relativity, R. Resnick, 2005, John Wiley and Sons.
Online Resources (e-books/ learning portals/ other e-resources) )
1. All e-books of physics hitps:/www.e-booksdirectory.com/listing php?category=2 |
2. Free physics text book in PDF .
3. https://www.motionmountain.net/?gclid=CjwK CAjwmq3kBRB_EiwAjkNDp5v8Yy6xK 1s0Km
a0VROAWGIlichRwFfCCO-vpZK 1jrPoEOAnBq8fcqRoCILsQAvD BwE
4. Cambridge University Books for Physics htips://www.cambridgeindia.orp/
Books for solving physics problems htips://bookboon.com/e./physics-ebooks
6. NPTEL Online courses hitps:/nptel.ac.in/courses/115105098;
https://archive.nptel.ac.in/courses/1 15/106/115106123/;
7. BSc Lectures by Prof. H C Verma: https:/bsc.heverma.in/index. php/course/relativity;
https://bsc.heverma.in/index . php/course/cm|

W

PART — D: ASSESSMENT AND EVALUATION

Suggested Continuous Evaluation Methods:

Maximum Marks: 100 Marks

Continuous Internal Assessment (CIA): 30 Marks |

End Semester Examination (ESE): 70 Marks !

Continuous Internal | Internal Test/ Quiz (2): 20 + 20 | Better marks out of the two Test / Quiz |

Assessment (CIA): Assignment/ Seminar (1): 10 | + marks obtained in Assignment shall be

(By course teacher) Total Marks: 30 | considered against 30 Marks

End Semester Two section— A & B

Exam (ESE): Section A: QL. Objective — 10 x1= 10 Mark; Q2. Short answer type- 5x4 = 20 Marks
Section B: Descriptive answer type,1 out of 2 from each unit-4 x 10=40 Marks

Name and Signature of Convener & Members of CBoS: /
| L @MW 2 ,///Q P
_(th[& ﬁ( -




FOUR YEARS UNDERGRADUATE PROGRANM (2024 — 28)
DEPARTMENT OF PHYSICS 93 2026—2027

COURSE CURRICULUM S
| PART - A: INTRODUCTION —[NEP-2020

|

Program: Bachelor in Science | Semester: |  Session: 2024-25
| (Certificate/ Diploma/ Degree/ Honors) 17 S
1 | Course Code T PHGE-o1P .
2 | Course Title Mechanics |
| 3 | Course Type Generic Elective Course S
4 | Pre-requisite (if any) : As per Program - |
5 | Course Learning After the completion of the coursﬁcwél}ﬁls are e\pectcd |
Outcomes (CLO) understand working mechanism and laws of classical mechanics. r

The Students will be able to
> Assemble required parts/devices and arrange them to perform

experiments. ;
> Record/ observe data as required by the experimental objectives. |
» Analyze recorded data and formulatc it to get desired results. I

» Interpret results and check for attainment of proposed objectives
related to laws of mechanics and its applications |

— 6 | Credit Value 01 Credit I 1 Credit = 30 Hours Laboratory Work

7 | Total Marks Maximum Marks: 50 ’ Minimum Pass Marks: 20 |
PART — B: CONTENT OF THE COURSE ‘
Total No. of learning-Training/performance Periods- 30 Periods (30 Hours) 7

Sr. Objects (At least 10 of the following or related Experiments) No. of

No. Period

1 Measurements of length (or diameter) usihgvemier caliper, screw gauge and

travelling microscope. . 30

2 To study the random error in  observations.

3 To study the motion of the spring and calculate (a) Spring constant and, (b) g.

4 To determine the Moment of Inertia of a Flywheel.

S To determine g and velocity for a freely falling body using Digital Timing
Technique.

6 To determine Coefficient of Viscosity of water by Capillary Flow Method

(Poiseuille’s method).

7 To determine the Young's Modulus of a Wire by Optical Lever Method.
8 To determine the Modulus of Rigidity of a Wire by Maxwell’s needle.
9 To determine the elastic constants of a wire by Searle’s method

10 | To determine the value of g using Bar Pendulum.

11 To determine the value of ¢ using Kater’s Pendulum.
12 Study of bending of a beam/ cantilever

13 | To determine Moment of Inertia of an irregular body by lm lld Table — T
|

Keywords Moment of Inertia, Pendulum, Vernier Callipers. Screw Gauge, Il’l\'k,llmL, mmroacom Elastic C onsl.mt
| Searle’s Method, Stoke’s Method, Cappilary Rise Method, Viscosity, &lrlacre lension

Signature of Convener & Members (CBuS) : L/{ F
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PART — C: Learning Resoflrl;'iéqm '

Text Books, Reference Books and others

19 2026~20271
NEP-2020 |

Text Books Recommended-

W N

Mabhal, New Delhi.
4. Practical Physics B.Sc. 1 : R P Goyal, Shivlal Publications
Reference Books Recommended-

2. Practical Physics by G.L. Squires

John R. Taylor
4. Mechanics and Properties of Matter by J.C. Upadhyaya

Online Resources (e-books/ learning portals/ other e-resources)

1. Link for e-Books for Physics:Physics Practical .

https://www.uou.ac.in/sites/default/files/slm/BSCPH-104.pdf
2. Virtual Lab :https://vlab.amrita.edu/?sub=1&brch=74
3. https://vlab.amrita.edu/?sub=1&brch=74&sim=57 L &cnl=1
4. https://www.ae.msstate.edu/vlsm/

I. Advanced Practical Physics for Students by B.L. Worsnop and H.T. Flint

1. Advanced Practical Physics for students, B.L.Flint&H. . Worsnop, 1971, Asia Publishing House.
Engineering Practical Physics, S.Panigrahi& B.Mallick,2015, Cengage learning India Pvt. ltd.
A Text Book of Practical Physics, Indu Prakash and Ramakrishna, I'Ith Edition, 2011, Kitab

3. An Introduction to Error Analysis: The Study of Uncertainties in Physical Mecasurements by

PART —D : ASSESSMENT AND EVALUATION

Suggested Continuous Evaluation Methods:

Maximum Marks: 50 Marks

Continuous Internal Assessment (CIA): 15 Marks

End Semester Exam (ESE): 35 Marks

Continuous Internal Internal Test / Quiz - (2): 10 & 10 | Better marks out of the two

Assessment (CIA): Assignment/Seminar +Attendance — 05 | Test/Quiz +Marks obtained in

{By Course Teacher) Total Marks - 15 | Assignment shall be considered |

against 15 Marks |

End Semester Laboratory Performance: On spot Assessment Managed by Course |
Performed the Task based on lab. work -20 Marks acher as per |:

Exam (ESE): Spotting based on tools & technology (written) — 10 Marks ::::” as per [ab.
Viva-voce (based on principle/technology) - 05 Marks | 0

Name and Signature of Convener & Members of CBoS:




GOVT. DIGVIJAY AUTO. PG COLLEGE

RAJNANDGAON (CHHATTISGARH)

SYLLABUS AND MARKING SCHEME FOR B.Sc. WITH PHYSICS

SESSION 2026-27

SEMESTER - 111

e Theory Paper:

Class | Paper | Course Title Course | Credit | Theory [ Internal | Passing
code value | marks | marks | marks
Sem.- | DSC Heat and PHSC- |3 70 30 40
111 Thermodynamics | 03T
Sem.- | DSE Introduction to PHSE- | 4 70 30 40
11 Statistical 01
| Mechanics 1
e Practical/Project Paper:
Class | Paper | Course Title Course | Credit | Practical | Internal Passing
code value |+ viva assessment | marks
marks +
Sessional
Sem.- | DSC | Heatand PHSC- |1 35 15 20
I11 Thermodynamics | 03P

ROl Sl bk s o L e




DEPARTMENT OF PHYSICS K
~ COURSE CURRICULUM ¥iA 2026~
PART — A: INTRODUCTION ‘ | |
Program: Bachelor in Science o Semester: HI
(Diploma/ Degree/ Honors)
l Course Code |

Vf»};’} 1
NEF-Z2020
N T “Session: 209335

B - ) T PHSC-03T ]

] Course Title ] Heat éFaPT'B:rmoidynamics' )

Discipline Specific Course ]

1
2
3 J Course Type
4

Pre-requisite (if - As per Program
any)
5 | Course Learning After going through the course, the student should be able to:
Outcomes (CLO) 0  Demonstrate a deep comprehension of the fundamental principles of -

thermodynamics, including concepts such as energy, entropy and laws of

thermodynamics.
ve problems related

0  Apply the laws of thermodynamics to analyze and sol |
system and other

with energy transfer, heat engines. refrigeration

thermodynamic processes.

| 0  Analyze basic aspects of kinetic theory and transport phenomenon in gases. |

6 | Credit Value 03 Credits | 1 Credit= 15 Hours for Learning &Observation |

7 | Total Marks Maximum Marlks: 100 | Minimum Pass Marks: 40

'PART — B: CONTENT OF THE COURSE B
TotalNo.of Teaching—learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

Unit Topics (Course contents)

[ No. of
Period |
12!

1 Historical background: A brief historical background of thermodynamics and statistical
physics in the context of India and Indian culture, Contribution of S. ™. Bose in Statistical

mechanics.
Laws of Thermodynamics: Thermodynamic Deseription of system, Zeroth Law of

thermodynamics and temperature. First law and internal energy, conversion of heat into work,
various Thermodynamical Processes, Work Done during Isothermal and Adiabatic Processes,
Reversible & irreversible processes. Second law of thermodynamics & Entropy, Carnot’s cycle,
i Carnot’s theorem, Entropy changes in reversible & irreversible processes, Entropy-temperature
i diagrams, Third law of thermodynamics.
‘ Thermodynamic Potentials: InternaiUEnergy, Enthalpy, Helmhoitz Free Energy and Gibbs .
function. Maxwell’s relations & applications, Clausius- Clapeyron Equation, Expression for (Cp |
— Cy), Cp/Cy, TdS equations, Thermodynamic energy equation- change in internal energy of an t
\
1

ideal and Vander Waal’s gas, Joule-Thompson Effect, Cooling by adiabatic demagnetization.

II | Kinetic Theory of Gases: Maxwellian distribution of speeds in an ideal gas: distribution of
speeds and velocities, experimental verification, distinction between mean, rms and most |
probable speed values, Molecular Collision and Mean Free Path. |
Transport Phenomena in gases: Viscosity, Conduction and Ditfusion, Law ot equipartition of

energy. ‘
IV | Theory of Radiation: Blackbody radiation, gpectra] dlStl’TbLﬁllE)T;,*("Jl;Cgpﬁt (_v_f_E!—lugyDé\gn)_m o
Stefan Boltzmann Law, Newton’s law of cooling from Stefan Boltzmann’s law. Wien's | |
| displacement law and Rayleigh-Jeans I aw (Only qualitative). Planck’s raciation Law, Deduction |
j of Wien’s distribution law and Ruoyleigh- Jeans Law from Planch’s law. Experimental
A verification of Planck’s radiation law. |
“I(eywords: Zeroth and First Law of T l{érx'nléﬂz\/‘né}{ﬁcs: Sec_dﬁ"d*vi,zm‘lzﬁm&'—yn_ugwﬁiﬁbs,Ifnh"&a),j
Thermodynamic Potentials, Maxweli’s Thermodynamic RelationsKinetic Theory of Gases, '
__Drisylribution Of'Veloc[i(&i;ﬁ, Molecular Collisions, Real Gases. Laws of radi;ti(l;l J

et Dhwor = g WIS e
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PART — C: LEARNING RESOURCES “ "!6 2027 ,
Text Books, Reference Books and Others NE P‘¢02 0 ) r\i m
Text Books - o '

I. Heat and Thermodynamics: Singhal. Agrawal and Satya Prakash, Pragati Prakashan 1984

2. Physics (Part-2): Editor, Prof. B.P.Chandra, M.P. Hindi Granth Academy

3. Unified Physics —IT ,R.P.Goyal, Shivlal Agrawal &Sons

4. Unified Physics —II. NovbodhPrakashan
' Reference Books
| 1. Thermodynamics, Kinetic theory & Statistical thermodynamics. F W .Sears&G.L.S
‘ Narosa
Energy Science in Vedas: A Treatise on Vedic Thermodynamics and Free Energy (Ex
Lost Science and Technology in Vedas), Ramesh Kumar Mineria; Priya Veda Publications

gy ey W W W, W -

alinger 1985,

ploring

9]

Online Resources (e-books/ learning portals/ other e-resour ces) _

1. Basics of thermodynamics
https://www.youtube.con/watch 2v=9GMBpZZtjXM. &list=PLD8E646BAB33668 Ccé8

Thermodynamics https://wiww. voutube.com/watclz?v=E9cOA1VIh FUz0

Second law of thermodynamics https://www. youtube. comywaich?v=F flGosPY8o

NPTEL Online Lectures: htips://archive.nptel.ac. in/courses/115/105/115105129/

https://archive.nptel.ac.in/courses/115/1 06/115106090/

https://bsc.heverma.in/course/pernopcyc

Vedic Science and Thermodynamics ittps/www. puranaveduas.com/vedic-ph ysics/

o N S W A Wb

https://www.amazon.in/Vedic-Ph ysics-Raja-Ram-
Mohan/dp/09684120092asin=1988207045 &revisionld=& format=4&depth=2

9. htips://ia903100.us.archive.org/3/ items/wholeiollabooks/The"/o?_0Astronomical"/b?_OCodeC‘/’nE
Oof“/o20the%20R_,qveda%ZO—%2()Shubash%ZOKak.pdf

PART — D: Assessment and Evaluation
Suggested Continuous Evaluation Methods: o
Maximum Marks: 100Marks
Continuous Internal Assessment (CIA): 30 Marks
End Semester Examination (ESE): 70 Marks
Continuous Internal Internal Test/ Quiz (2): 201%20 . Flietter marks out of the two lest /|
Assessment (CIA): Assignment/ Seminar (1): 10 | Quiz+  marks  obtained  in
(By course teacher) Total Marks: 30 Assignment shall be considered |
against 30 Marks

End Semester ' Two section—- A & B
Exam (ESE): Sect%on A: Q1. Objective — 10 x1= 10 Mark: Q2. Short answer type- 5x4 =20Marks |
= Sec@on B: Dﬁcjrimive answer type,lout of 2 ficm each unit-4x10=40 Marks ‘
Name and Signature of Convener & Members of CBoS: by ‘/) V\ \*
Y T 7 |5 A
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FOUR YEARS UNDERGRADUATE PROGRAM (2024 — 24

DEPARTMENT OF PHYSICS

COURSE CURRICULUM m 2026~

PART - A: INTRODUCTION

~ NEP- 4(}2

Course Code

PHSC- 03P

Course Title

Course Type

~ Discipline Core C Course

Pre-requisite

(if aﬁi/) As per l’r‘)gl am

| B L] | —

Course Learning
Outcomes (CLO)

v

transitions, experiments.
analysis.
experimentation.

lab work, synthesis, applications.

Heat and Thermodynamlcs

Program:Bachelor in Science Semester: 111 ‘ Sesston:
(Diploma/ Degree/ Honors) \

» Predictive Skills: Thermodynumic behavior, varying conditions,

zuujs'”" *"

Lab Proficiency: Thermometers . plessure gauges, calorimeters,
heat transfer apparatus, experimental setup, data acquisition. |
> Hands-on Learning**: Heat transfer, work done, entropy, phase

» Data Analysis: Experimental data, theoretical discrepancies,

» Theory-Practice Integration: 1heoretical knowledge, practical

6 | Credit Value

01 Credit [ 1 Credit = 30 HoursLaboratory Work

7 | Total Marks

Maximum Marks: 50 \ Minimum Pass Marks: 20

Ee—

]

PART B: CONTENT OF THE COURSE
TotalNo.of learning-Training/performance Periods -30 Periods (30 Hours) ‘
Sr. Objects (At least 10 of the following or related Experiments) No. of
No. Periods
1 To determine the thermal conductivity of a non-conducting material by Lee’s disc ‘
method. 30

2 To study the variation of thermo emf across two junctiors of a thermocouple with “

temperature. ) ‘

3 To verify Newton’s law of cooling. '

4 To determine the temperature co-efficient of resistance by Platmum resistance !

thermometer. _ i i | |

5 To determine the coefficient of thermal conductivity(k) of a rubber tube. | ‘
| 6 | Tostudy the heat efficiency ol ar electric kettle with varying voltage. | |

7 To determine the ratio of specific heat at constant pressure and constant volume % |
I (y=Cp/Cv) of air Clement and Desorme’s method. { ‘

8 To determine the coefficient of thermal conductivity of copper by Searle | !
- Apparatus.

9 To study the variation of ther mos-Emf of thermos couple with Difference of

Temperature of its Two Junctions. ,

10 | To determine Mechanical Equivalent of Heat, J, by Callender and Barne’s T ‘
- constant flow method. | |
1 l Measurement of Planck’s constant using black body radiation. ] |

12 | To determine Stefan’s Constant. S i

Keywords Thermal conductmly, ]humocouplc Newton’s law  of cooling.
7 coefficient of resistance. 'ieat efficiency, Specific heat rario, Mechanical cquiv;xlcm of
| /

heat,

Planck’s constant

”(\ ) ngnatureofConvencr&Members CBo:;)
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PART — C: LEARNING RESOURCES

Text Books, Reference Books and Others

Text Books Recommended-

I. Advanced Practical Physics for students, B.L.Flint&H.T.Worsnop, 1971, Asia Publishing

[N

!
J
|
|
i House.
|

} Publication.

Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th Edition, reprinted |
1985, Heinemann Educational Publishers
A Text Book of Practical Physics, Indu Prakash and Ramakrishna, 11th Edition. 2011, Kitab
Mahal, New Delhi.
4. A Laboratory Manual of Physics for Undergraduate Classes, D.P. Khandelwal, 1985, Vani

5. Unified Practical Physics B.Sc II : R P Goyal, Shivlal Agrawal &Sons Publications
Reference Books Recommended-

1. Practical Physics by C.L. Arora

2. Practical Physics by S.L. Gupta and Vijay Kumar

3. Advanced Practical Physics for Students by B.L. Worsnop and H.T. Flint

Online Resources (e-books/ learning portals/ other e-resources)

Link for e-Books for Physics Practicaland Virtual labs
1. Thermal Physics and Statistical Mechanics: Laboratory
Collectionhttps://eeyankosh.ac.in/handle/123456789/67450

Virtual Lab :https://vlab.zunrila.edu/index.th‘?sub:l&brch194

https://vlab.amrita.edu/index.php?sub=1&brch=1 94 &sim=802&¢nt=1

https://vlab.amrita.eduw/index.php?sub=1! &brch=1 94 &sim=801&cnt=4

https://srmap.edu.in/seas/physics-virtual-lab/

o vos W

_ htlps://siles.g,ooglc,com/view/vlab—bmnitmech/homc/heat—transfer-lab

https://www.pbslearningmedia.org/resource/Isps07 -sci-phys-thermalenergy/thermal-energy-

transfer/#.WdJiOJIrLIU

PART — D: ASSESSMENT AND EVALUATION

Maximum Marks:

Suggested Continuous Evaluation Methods:
50 Marks

Continuous Internal Assessment(ClA):15 Marks
EndSemester Exam(ESE):35 Marks

Continuous
InternalAssessment(
ClA):

(By Course Teacher)

Internal Test / Quiz-(2): 10 & 10
Assignment/Seminar +Attendance —05
Total Marks - 15

End Semester
Exam (ESE):

Laboratory Performance: On spot Assessment
Performed the Task based on lab. work
Spotting based on tools & technology (written) — 10 Marks
Viva-voce (based an principle/technology)

- 20 Marks

- 05 Marks

Better marks out of the two Test

/ Quiz +Marks obtained in
Assignment shall be considered
against 15 Marks

| Managed hy

per lab. status

I

Name and Signdture of Convener & Members of CBoS:
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 {8)’(‘
DEPA .
RTMENT OF PHYSICS T 2026 i’

COURSE CURRICULUM
o N e i- 4()20
PART-A: INTRODUCTION - -

Program : B.uhelon in ~ | JRT 5
_4 gram Science Semester - 111 Session: 2024-2025
i (Diploma / Degree/Honors)

l . N

Course Code PHSE-01
Jh | Course Title Introduction to Statlstlml—fcl_ca;ﬁus
L ' | Course Type Dlsmplmeﬁ{pccmc Elective -
4 Pre-requisite (if, any) As per Program
| > Differentiate between macrostate and microstate and calculate lhux
j’ l numbers _ ’
j » Comprehend the concept of ensembles and its requirement in study of
: | Course Learning. physical phenomenon .
~ | Outcomes(CLO) > Correlate and compare the classical and quantum statistical distribution
laws.
» Apply concepts of statistical distribution laws for different physical
systems. _
6 | Credit Value 4 Credits Credit = 15 Hours -learning & Observation
7 | Total Marks Max. Macks: 100 Min Passing Marks: 40

PART -B: CONTENT OF THE COURSE

Total No.of Teaching—learning Periods (01 Hr. per period) - 60 Periods (60 Hours)

| No. of
| Period!

Unit Topies (Course Contents)

I Maxwellian Distribution ofSp(.cds In An Ideal Gas: |
!

Distribution of speeds and velocity, experimental verification, distinction between
mean, rms and most probable speeds, Doppler broadening of spectral lines, transport |
phenomena in gases: molecular collision, collision cross section, estimates of |

molecular diameter and mean free path; transport of mass , momentum and energy s
and inter-relationship, depen:icnce on temperature and pressur:.

Behaviour of Real Gases :deviation from ideal gas equation, the Virial equation, l
Andrew’s experiment on CO> gas; critical constants. o }

11 Macrostate & Microstate T
Macrostate, Microstate, Number of accessible microstates and Postulate of equal a |
priori.

Concept of Ensemble: Concept of Gibb’s ensemble, postulate of ensemble average, 15

Micro  Canonical, Canonical & Grand Canonical ensemsles. Thermodynamie
Probability, Postulate of I (quilibrium and Boltzmann | ntropy 12lation. Phase space,
~ Phase trajectory, Volume celement in phase space, Quantizatien of phase space and
| __number ofacccss:blc mluosldlcs__lm_ free pdmdc in ll) fiee partcele in 3D.

et oyl 2

T .
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WT 2026-2027 :"'f
2020 \

Quantum Statistical Distribution Laws: In-distinguishability of particles and its

consequences, Bose-Einstein & Fermi Dirac statistics. Comparison of statistical | 15

distribution laws and their physical significance. Canonical Distribution Law: |
Boltzmann’s Canonical Distribution Law, Boltzmann’s Partition Function, Proof of |
Equipartition Theorem (Law of Equipartition of energy) and relation between
Partition function and Thermodynamic potentials. S R

:
i
| of particle in 1D and lD;mens:ona] harmonic oscillator,

v Bose-Einstein Distribution Law and its Applications: Bose-Einstein Statistics: ‘
Heat capacity, Bose Einstein condensation, Radiation as a photon gas, Quantum |
Theory of Radiation: Spectral Distribution of Black Body Radiation. Planck’s |‘
Quantum Postulates. Planck’s Law of Blackbody Radiation: Deduction of (1)
Wien’s Distribution Law, (2) Rayleigh-Jeans Law, (3) Stefan-Boltzmann Law, (4) 15
Wien’s Displacement law from Planck’s law

Fermi-Dirac Distribution Law and its Applications: Free electrons in a meta_l,
Definition of Fermi energy, Determination of Fermi energy at absolute zero, Kinetic
energy of Fermi gas at absolute zero and concept of Density of States, Specific Heat |
of Metals (Density of Orbitals). f |
Macrostate & Microstate, ensemble, distribution laws, Bose-Einstein Statistics, Fermi-Dirac
Statistics |

Keywords

Name and Signature of Convener & Members of CBoS:

xﬁ‘;;}/kﬁ&«wfﬂ‘ﬂ

/l{r,\[u



g 20262027
Text Books, Reference Books and ()l: oIS :
Text Books Recommended —
I. Unified Physics —II, R P Goyal, Shivlal Agrawal & Sons Publication \
2. Unified Physics-11, Yugbodh Prakashan E
3. Unified Physics-II, Navbodh Prakashan !
Reference Books Recommended— i‘
. F. Reif, “Statistical Physics (In SI Units): Berkeley Physics Course Vol 57, McGraw Hill, 2017 ‘
2. B.B. Laud, “Fundamentals of Statistical Mechanics”, New Age International Private Limited, 2()20_
3. B.K. Agarwal, M. Eisner, “Statistical Mechanics”, New Age International Private Limited, 2007 |
Online Resources—e-Resources / e-books and e-learning portals
1. MIT Open Learning - Massachusetts Institute of Technology, https://ocw.mit. edu/courses/8-3 :
statistical-mechanics-i-statistical- rnechanics-of-particles-fall-2013/
2. National Programme on Technology Enhanced Learning (NPTEL ),

https://archive.nptel.ac.in/courses/115/103/115103113/,

) {
J‘

https://onlinecourses.nptel.ac.in/noc19_phi0/preview, }
https://archive.nptel.ac.in/courses/115/106/115106126/ i
Uttar Pradesh Higher Education Digital Library, t
htip://heecontent.upsdc.gov.in/SearchContent.aspx
6. Swayam Prabha - DTH Channel,

https://www.swayamprabha.gov.in/index.php/program/current _he/8 B

PART-D: ASSESSMENT AND EVALUATION

wh B~ W

Suggested Continuous Evaluation Methods:

Maximum Marks: 102 Marks
Continuous Internal Assessment(CIA): 350 Marks
IEnd Semester Exam (ESE): 70 Marks B
Continuous Internal | Internal Test/ Quiz-(2): 20 & 20 | Better marks out of the two Test/ Quiz
Assessment(CIA): Assignment/Seminar- 10 |+ obtained marks in Assignment shall be |
(By Course Teacher) Total Marks - 30 considered against 30 Marks
‘ End Semester Exam | Two section—A & B |
' (ESE)$ Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- Sx4 =20Marks |
Section B: Descriptive answer type qts.,lou! of 2 ‘rom each unit-4x10=40Muarks |
}
: Name and Signature of Convener & Members of CBoS: K¢ \QL
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GOVT. DIGVIJAY AUTO. PG COLLEGE
RAJNANDGAON (CHHATTISGARH)

SYLLABUS AND MARKING SCHEME FOR B.Sc¢. WITH PHYSICS

e Theory Paper:

SESSION 2026-27

SEMESTER -V

' Class Paper Course Course | Credit | Theory ' Internal | Passing
I Title cede | value marks | marks  marks
' Sem.- DSC Introduction | PHSC- 3 70 30 40
Y to Quantum | 05T |
f Mechanics L } |
| Sem.- DSE Nuclear PHSE- 4 70 30 | 40
v Physics 03 ) - - 1
' Sem.- | VAC Renewable | PHVAC- | 2 35 15 ’ 20
|V Energy and | Ol
i Energy 1
‘ Harvesting L )
e Practical/Project Paper:
Class | Paper | Course Title Course | Credit | Practical | Internal ( Passing |
code value |+ viva | assessment | marks
marks + | |
. o Sessional | |
Sem.- | DSC | Introduction to PHSC- | | 35 15 20
\Y Quantum 05P |
Mechanics I




FOUR YEARS UNDERGRADUATE PROGRAM (2024-28) |
DEPARTMENT OF PHYSICY 3 2026 —
COURSE CURRICULUM | =g

PART-A:INTRODUCTION | NEF-2020

r— ~ Program: Bachelor in Science - | “Semester: V| Session: 2024,25

|

| (Degree/ Honors) | - | R R -
1 | Course Code 'i - Pi—[SC-OST

7 e o
I .
Z : COLlrse Tltle l [ntroduclion to Quantun] Mechamcs

| Discipline Spevific Course

.

3 \ Course Type

| S

— T

4 Pre-requisite (if any) As per Program
5 | Course Learning At the end of this course, the students will be able to:
| Outcomes (CLO) > Explain the basic postulates of quantum mechanics
» Explain the concept of the wave packet
» Describe the principle of Heisenberg’s uncertainty principle and its
applications
» Gain knowledge about physical quantities as operators
. > Apply the Schrodinger equation to various quantum systems |
6 Credit Value 03 Crediﬂl Credit = 15 Hours - Learning & Observation ]
L7 Total Marks Maximum Marks: 100 l Minimum Pass Marks: 4L -

"PART — B: CONTENT OF THE COURSE

S—

! Total No. of Teaching-learning Periods (01 Hr. per period) — 45 Periods (45 Hours)

Unit Topics | No.of
| Period
1 | Wave-particle duality: l 12

Limits of classical mechanics, Theor:tical and experimental consequences and their explanation l
such as black body radiation, Plancic's law, Photoelectric effect, Compton’s effect, Specific heat
of solids at low temperatures, wave-particle duality and demonstration of matter waves, Bohr’s 1
complementary principle and correspondence principle, Concept of the wave packet and its
spread with time, Gaussian wave packet, Phase and Group velocity, de-Broglie wavelength |
" using phase velocity and group velocity. ‘

11 Uncertainty principle: | 10
Heisenberg uncertainty principle (Uncertainty relations involving Canonical pair of variables), 1
Experiments for the verification of uncertainty principle, mathematical derivation of uncertainty ‘
principle for the one-dimensional wave packet, Applications and consequences of the |

| uncertainty principle. . — |
1II | Schrodinger equation: T )

Representation of dynamic variables by operators (operators for the position, momentum,
energy, angular momentum), Schrodinger’s wave equation, Wave function, Probabilistic
interpretation of wave function, Probability current densities in one dimension, Equation of
" continuity, Normalization of wave function, Orthogonality property of wave function,
Expectation value of dynamical variables, Ehrenfest’s theorem, Postulates of Quantum
| Mechanics.

IV | Application of Schrudinger_w;wc-cqurntiidh R - R
| Solutign for free particle, Free particle in a box and density of states, Transmission through
! potential step, Rectangular potential barricr and tunnelling phenomena, Linear hzu‘momci
g '\ oscillator with the concept of zero-point energy and parity, Schrodinger equation in spherical |
/W polar co-ordinates, spherical symmetric potential, energy states of hydrogen using Schrodinger l
2, |
\

| equation,

Rlac T T s Photocloetric effect. d - iy |
. Kepwords: Blla(.k. body mdm'uon, Pldlll.-k\ s. Photoclectric effect, de-Broglie wavelength, Uncertainty |
7 | principle, Schrodinger equation. |

e —— R — A f) p 4 ) .
<|e™ Signature of Convenef & Members (CBos),: o SNV NI Nz
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PART - C: LEARNING RESOURCES HF 2026-2027 |~

R -
Text Books, Reference Books and Otlers N E F‘l -2 02 0

1. Unified Physics- 111, R. P. Goyal, Shivlal Agrawal Publications
2. Unified Physics- 111, Navbodh Publications
Reference BooksRecommended
\ 1. Quantum Physics, Berkeley Physics Course Vol 4. E.I1. Wichman, 2008, Tata McGraw Hill Co
! 2. Modern Physics, G. Kaur and G.R. Pickrell, 2014, McGraw Hill
3. Quantum Mechanics: Theory ‘& Applications, A ,7[§_,Gba£a‘1k&§.Lokzumtl}zu}, 2004, Macmilian

l
\:[ext Booliﬁ-fé-c:());;r}{c'):f!cri
|
|
1
l

" Online Resources (e-books/ learning portals/ other e-resources)

1. All e-books of physics httus://wwwr-c-_goﬂédﬁiféctbl‘ircﬁmmw;z
2. Free physics textbook in . »
| PDFhtips:/www.motionmountain net/? oclid=CjwKCA] wingskBRB_E wAJKNDpS v8YyOxK 50

\ Kina0VROA WGlichRwFfCCO-vpZK1jrPo EOAnBg8fecqRoCILSQAY D BwE

Cambridge University Books for Physics Imps:/jwww.cambridycindia.org/

Books for solving physics problems hltgs://bookboon>com/en/physics-ebooks

. Quantum Mechanics hnps://archivc.nmel.ac.in/courses/]15/101/I 15101107/
Quantum Mechanics https://nptel.ac.in/courses/115 106066

3

4

5. NPTEL Online courses: htlps://onlinccom'ses,nplcl.ac.in[m_)g_?l__p_hgi/prtvicw
6

7

1
-
| PART — D: ASSESSMENT AND EVALUATION

|

1_Suggested Continuous Evaluation Methods:

| Maximum Marks: 100Marks

" Continuous Internal Assessment (CIA): 30 Marks

‘ End Semester Examination (ESE): 70 Marks

hfontinuous Internal Internal Test/ Quiz (2): 20+20 Better marks out of the two Test '

- Assessment (CIA): Assignment/ Seminar (1): 10 Quiz + marks obtained in Assignment

i (By course teacher) Total Marks: 30 shall be considered against 30 Murks
End Semester Two section—A & B - |
Exam(ESE): Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- Sx4 =20Marks 1

Section B: Descriptive answer type, 1 out of 2 from each unit- 4x10 =40 Marks

signature of Convener & Members (CBoS) : %){ / /‘@// XL’__‘_/Z{L’O/
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FOUR YEARS UNDERGRADUATE PROGRAM (2024 - 28)

DEPARTMENT OF PHYSICS -
COURSE CURRICULUM | 114 2026-2027

o MEP2020 ]

PART - A: INTRODUCTION i

]
i
Program : Bachelor in Science | Semester: V Session: 2024-25 !
) (Degree/ Honours) _ ]
I | Course Code PHSC-05P ]
2 riggursc Title Introduction to Quantum Mechanics - |
3 | Course Type Discipline Specific Course - 11
4 | Pre-requisite (if any) As per Program |
5 | Course Learning After the completion of the course, get opportunity to perform the
Outcomes (CLO) following experiments on measurement and verification basicconcepts of
Quantum mechanics. The studentsare expected to:
> Assemble required parts/devices and arrange them to perform
experiments. Record/ observe data as required by the
experimental objectives. ‘
> Analyze recorded data and formulate it to get desired results. ;
> Interpret results and check for attainment of proposed objectives '
related to laws of Quantum Mechanics and its applications
> Apply the learnt concepts for different problems in laser systems,
nuclear physics and EMW related problems.
' 6 | Credit Value 01 Credit ] 1 Credit =30 Hours Laboratory Work
7 | Total Marks Maximum Marks: 50 ] Minimum Pass Marks: 20 R

PART B CONTENT OF THE COURSE

" Total No.of learning-Training/performance Periods - 30 Periods (30 Hours)

Sr. Objects (At least 10 of the following or related Experiments) No. of
No. Period
1 Measurement of Planck’s constant using black body radiation and photo-detector
2 Photo-electric effect: photo current versus intensity and wavelength of light; | 30
maximum cnergy of photo-electrons versus frequency of light :
3 To determine work function of material of filament of directly heated vacuum
diode.
4 To determine the Planck’s constant using LEDs of at least 4 different colours.
5 To determine the wavelength of H-alpha emission line onydE;&n atom
6 | To determine the ionization potential of mercury. A T
7 To determine the absorpl]&ﬂnea in the rotational spectrum of lodmn ¢ vapour.
8 FQESIFI'_II_’}_I?EIUIC the value of e/m ! by (a) Magnetic focusing or (b) Bar magm.l :
~ 9 | To setup the Millikan oil drop apparatus and determine the charge of an electron. |
10 To show the tunneling effect in tunnel diode using -V characteristics.

—— o |
Kepwords: | Planck’s constant, tunneling effect, Photo-electric effect, spectrum ——Rutahonal and ],
j wbmtlundl e¢/m i
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PART - C: LEARNING RESOURCES

I 2026-2027)

Text Books, Reference Books and Others

2 [ ner-2020

-

.
4.
Reference Books Recommended-
1.

L

Text Books Recommended-
I.

Advanced Practical Physics for students, B.L. Flint and 11.T. Worsnop, 1971, Asia Publishing
House
Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th Edition, reprinted

1985, Heinemann Educational Publishers
A Text Book of Practical Physics, I. Prakash& Ramakrishna, 11th Edn, 2011,Kitab Mahal
Practical Physics B. Sc [II : R P Goyal, Shivlal Publications

Practical Physics by Dr. Giasuddin Ahmad and Md. Shahabuddm
Practical Physics by Dr. Harnam Singh
Practical Physics by R. K. Shukla and N. K.

Online Resources (e-books/ learning portals/ other e-resources)

5.

AL -

Virtual Lab :htips://vlab.amrita.edu/?sub=1&brch=195
https://mpv-au.vlabs.ac.in/ {
https://mpv-au.vlabs.ac.in/modern-phvsics/Hall Effect Experiment/
htips://www.falstad.com/qmatomrad/

https://www.falstad.com/mathphysics.html : Quantum mechanics

PART — D: ASSESSMENT AND EVALUATION

Suggested Continuous Evaluation Methods:
Maximum Marks: 50 Marks
Continuous Internal Assessment(CIA):15 Marks
End Semester Exam(ESE):35 Marks

' Continuous Internal | Internal Test / Quiz-(2): 10 & 10 | Better marks out of the two Test /
Assessment (CIA): Assignment/Seminar +Attendance — 05 Quiz +Marks obtained in
(By Course Teacher) Total Marks - 15 Assignment shall be considered
. against 15 Marks
End Semester Laboratory Perfarmance: On spot Assessment Managed by
Performed the Task based on lab. work - 20 Marks Course teacher as
Exam (ESE): Spotting based on tools & technology (written) — 10 Marks per lab. status ‘
Viva-voce (based on principle/technology) - 05 Marks '
Name and Signature of Convener & Members of CBoS: f




FOUR YEAR UNDERGRADUATE PROGRAM (2024 —

DEPARTMENT OF PHYSICS | gy=r A s
COURSE CURRICULUM 12 2026-2027

T | S S
' PART-A: INTRODUCTION NEF-Z020
Proeram: Bachelor in Science . ~

5 Semester -V Session: 2024-2025
(Degree/Honors) S

I'| Course Code PHSE-03

S — - e r— ——— a— —_— - \
2 | Course Title Nuclear Physics i
3| Course Type l)lquplmt. Spcuﬁu E lcchvc
4 J Pre-requisite (if, any) As per Program

» Describe nuclear constituents and their intrinsic pmpulus Analysc

| binding energy variations with mass number and understand the N//
plot. |

» Explain and apply nuclear models for clear understanding of stability |
of nuclei and nuclear processes.Differentiate alpha, beta, and gamma 5
decay and interpret energy spectra.

> Apply conservation laws to compute Q-values, and analyzc reaction

Course Learning. . e ‘ . ;
mneg mechanism Explain  significance of scattering and reaction cross

QOutcomes (CLO)

wun

section. l
» Calculate and compare nuclear fission and fusion energy.Describe |
nuclear detectors and particle accelerators. l
» Gain insights into cutting-edge research, accelerator technology, and |
interdisciplinary applications and apprehend the role of accelerators |
advancing scientific knowledge and contributing to societal well- |
being.
6 | Credit Value 4 Credits ] Credit = 15 Hours - learning & Observation

7 | Total Marks Max. Marks: 100 \] Min Passing Marks: 40 i

PART -B: CONTENT OF THE COURSE !

Total No. of R:achmg—lc.nrnmg l’cun(l\ (()l Hl per pcrwd) - 60 Periods (60 Huur\)

Unit Topics (Course Contents) No. of
| Period
| General Properties of Nuclei: Constituents of nucleus and their Intrinsic |
~ properties, quantitative facts about mass, radii, charge density (matter density),
| binding energy, average binding energy and its variation with mass number, main 15
features of binding energy versus mass number curve, N/A  plot, angular |
momentum, parity, magnetic moment, electric moments. 1
S I |
11 ! Nuclear Models: Liquid drop model '1ppt0ach semi unpmcal mass formula and, ‘ o <
' significance of its various terms, condition of nuclear stability, two nucleon ‘
. | separation energies, Fermi gas model. evidence for nuclear shell structure, nuclear 1S
P | magic numbers, basic assumpton of shell model, concept ol mean field.
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Nuclear decay and Reactions: Alpha, beta, gamma decay, energy Spectrma'_‘?'
Geiger-Nuttel law, disintegration energy, quantum theory of alpha decay, types of
beta decay and energy spectrum, Pauli's prediction of neutrino. Types of Reactions,
Conservation laws, kincmatics of reactions, (Q-value, reaction rate, reaction cross
section, Concept of compound and direct Reaction, resonance reaction, Coulomb

scattering (Rutherford scattering). !

Nuclear Energy Reactions: Nuclear Fission, Calculation of energy released,
Nuclear fusion, Encrgy rcleased in Fusion, Comparison of Fission and fusion
energy, Fusion as source of stellar Energy, Nuclear reactors in [ndia, Contribution
of nuclear energy in total energy requirement.

Nuclear Detector and Particle Accelerators: Interaction of charge particle
through matter, Gas detectors: estimation of electric field, mobility of particle, for
ionization chamber and GM Counter. Basic principle of Scintillation, Detectors and
construction of photo-multiplier tube (PMT), Semiconductor Detectors. Accelerator
facility available in India: Van-de Graafl generator, Pelletron accelerator, Linear
accelerator, Cyclotron accelerator

Nuclear Accelerators in India: RRCAT, VECC, BARC TIFR Pelletron Facility,
[UC : working, evolution and contribution.

Keywords

Properties of Nucleus, Nuclear forces, Nuclear Models, Decay reaction, detectors and
accelerators
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%rgf\RT—C: Learning Resources hE 020
- Text Books, Reference Books and Others ez U200

e

Text Books Recommended — -
1.

Introduction to Nuclear and Particle Physics V.K. Mittal, R. C. Verma, S. C. Gupta, Eastern
Economy Edition.

Basic ideas and concepts in Nuciear Physics - An Introductory Approach by K. Heyde (I0P-
Institute of Physics Publishing, 2004)

3. Nuizlear Physics by S.N. Ghoshal, S. Chand Publishing, 2019

4. Unified Physics-1II by R P Goyal, Shivlal Agrawal & Sons Publication

5. Nuclear Physics -6Ed by D. C. Tayal, Himalaya Publishing House
Reference Books Recommended — h

1. Introductory nuclear Physics by Kenneth S. Krane (Wiley India Pvt. Lid., 2008).

2. Concepts of nuclear physics by Bernard L. Cohen. (Tata Mc-Graw Hill, 1998).

3. Introduction to the physics of nuclei & particles, R.A. Dunlap. (Thomson Asia, 2004).
4. Nuclear Physics An Introduction S. B. Patel New Age International Publishers.
Online Resources— e-Resources / e-books and e-learning portals - o

1. NPTEL :: Physics - NOC:Nuclear and Particle Physics
2. NPTEL :: Physics - Nuclear Physics: Fundamentals and Applications
3. Fundamentals of Nuclear Power Generation - Course (nptel.ac.in)
4. eGyanKosh: Unit-13 Nuclear Physics
5. eGyanKosh: Block-4 Nuclear Physics
6. NPTEL :: Physics - Nuclear Science & Engineering
7. Official Websites of Raja Ramanna Centre for Advanced Technology (RRCAT),Variable Energy
Cyclotron Centre (VECC),BARC-TIFR Pelletron Facility, Inter-University Accelerator Centre
‘ (IUAC)
t PART -D:vAssessment and Evaluation -
Suggested Continuous Evaluation Methods:
: Maximum Marks: 100 Marks
! Continuous Internal Assessment (CIA): 30 Marks
r End Semester Exam (ESE): 70 Marks
Continuous Internal| Internal Test / Quiz-(2): 20 & 20 | Better marks out of the two Test / Quiz ‘
Assessment (CIA): | Assignment/ Seminar - 10 |+ obtained marks in Assignment shall be|
(By Course Teacher) Total Marks - 30 considered against 30 Marks r
End Semester Two section— A & B '
Exam (ESE): Sect?on A Q1. ijx?ctive — 10 x1= 10 Mark; Q2. Short answer type- 5x4 =20Marks
Section B: Descriptive answer type gts..1 out of 2 {rom each unit-4x10=40 Marks l
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FOUR YEARS UNDERGRADUATE PROGRAM (2024-28) {

DEPARTMENT OF PHYSICS| 77 >
COURSE CURRICULUM 2026—22"@%

"

PART - A: INTRODUCTION NEDP-Z020™
' Program. Bachelor in Science Semester: 1/ 111/ V Session: 2024-25 |
(Certificate/ Diploma/ Degree/ Honor s) J_____ - B J
I | Course Code ~ PHVAC-01 B 7
2 | Course Title Renewable Energy ‘and Energy Harvcstm;., B -
|3 | Course Type - Value Addition Course o
4 | Pre-requisite (if any) As per l’rogram |
5 | Course Learning Objective of the course is to impart students; the knowledge of renewable |
Outcomes (CLO) energy and they are expected to learn about:
> Energy crisis at national and international scenario. ‘

J » Renewable sources of energy and their importance.
? > Availability of renewable energy resou:ces in [ndia.

LR CTTETTTT 1

L » Knowledge about energy harvesti_ng technology. |
6 | Credit Value 02 Credits } 1 Credit = 15 Hours- Learning & Observation g
7 ] Total Marks Maximum Marks: 50 | Minimum Pass Marks: 20

PART - B: CONTENT OF THE COURSE
Total No. of Teaching—learning Periods (01 Hr. per p;_;riod) - 307 Periods (30 Hours)

Unit Topics No. of
Period |
I Fossil fuels and Alternate Sources of energy: Fossil fucls and nuclear 07 '

cnergy, their limitation, need of renewable energy, rion-conventional energy
sources. Limitations of non-conventional energy resources. Environmental
aspect of energy, World energy status, Energy scenario in [udia.

Geo thermal Energy: Ge«:thermal Resources, Geo thermal! Technologies.

11 Solar cnergy: Solar energy, its importance, storage of solar energ gy, solar 08

pond, non-convective solar pond, applications of solar pond and solar energy,
solar water heater, flat plate collector, solar distillation, solar cooker, solar
green houses, solar cell, absorption air conditioning. Need and characteristics ‘
of photovoltaic (PV) systems, sun tracking systems. 1

Hydro Energy: Hydro power resources, hydro pcwer technologies,
environmental impact of hydro power sources.

|
1§41 Biomass energy: Biomass resources, Biomass convcrsion technology, biogas 08 1
generation, factors affecting bio-digestion, working of biogas plant (with block ’
diagram), biogas from plant waste, biomass energy prozramme in India,
Biodiesel production from non-edible oil seeds.

Ocean Energy: Ocean {uergy Potential against Wind and Solar, Wave
L Characteristics and Statistics, Wave Energy Devices. o
v Wind Energy harvesting: Fundamentals of Wind energy, Wind Turbines and vl

|

\
different electrical machines in wind turbines. grid interconnection topologies. ’
Piezoelectric Energy harvesting: Introduction, Physics and characteristics of ]
piezoclectric cffect, piezoelectric materials, Piezoelectric Energy harvesting \
 applications. |
( Keywords: JFOSSII fuel, Renewable e uu.rgy saurces, Solar encrgy, Bicinass ulup L lectromagnetic

Energy Harveslmg,, Piczoelectric Energy harvesting

|
]

[
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PART C: Learmng Resources

| Te.\t Books, Reference Books and ()llu'rs

- Text Books Recommended-
Non-conventional energy sources - C.D Rai - Khanna Publishers: New Delhi
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Solar energy - M P Agarwal - § Charod and Co. Lud

% 2026=
NEP-2020"]

Solar energy - Sukas P Sukhative Tata MeGraw - Hill Publishing Company Ltd.
Godfrey Boyle, “Renewable Energy, Power for a sustainable future”, 2004, Oxford University Press,

in association with The Open University.

Dr. P Jayakumar, Solar Energy: Resource Assesment Handbook, 2009
1. Balfour, M. Shaw and S. Jarosek. Photovoltaics, Lawrence J Goodrich (USA).
| Reference Books Recommended-

Non-Conventional Energy Resources by B.H. Khan

2
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Renewable Energy Sources and Emerging Technologies by D.P. Kothari, K.C. Singal, and Rakesh

Ranjan

Solar Energy: Fundamentals, Design, Modelling and Applications by G.N. Tiwari
Hydropower Development in India: A Sector Assessment by Pradeep Chaturvedi
Biomass Conversion: The Interface of Biotechnology, Chemistry and Materials Science by Samir K.

Khanal, edited by ©.C. Meikap and P.K. Bhattacharya

Ocean Energy: Technology, Environmental Impact and Renewable Energy by Pranav Kumar and T.

Balaji

Wind Energy: Theory and Practice by S. Rao and Dr. B.B. Parulekar
Piezoelectric Materials and Devices: Applications in Engineering and Medical Sciences by Arun

Ghosh

' Online Resources (e-books/ learning portals/ other e-resources)

| 1. http://en.wikipedia.org/wiki/Renewable_enerpy 1
2. Renewable Energy Engineering: Solar, Wind And Biomass Energy Systeins - Course (nptel.ac.in) E
| 3. Technologies For Clean And Renewable Energy Production — NPTEL+ {
‘ 4. NPTEL :: Mechanical Engineering - NOC:Selection Of Nanomaterials For Energy Harvesting And Storage 1
f Application 1
% 5. Wind energy Labs . Mechanical Engineering : Amrita Vishwa Vidyapeethan: Virtual Lab
| 6. Virtual Labs (vlabs.ac.in) }
7. https://youtu.be/uY3x7Tycyps

E’ART D: ASSESSMENT AND EVALUATION

Suggested Continuous Evaluation Methods:

|
i Maximum Marks: 50 Marks
' Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks
Continuous Internal | Internal Test/ Quiz- (2): 10 + 10 | Better marks out of the two Tes* / Quiz |

Assessment (CIA):
(By course teacher) Total Marks-

Assignment/ Seminar+ Attendance- 05

End Semester
Examination (ESE):

Two section — A & 3

Signature of Convener & Members ( CBoS}

+ marks ubtained in Assignment shall

15 ‘ be considered against 15 Marks

| Section A: Q1. Objective — 05 x1= 05 Mark; Q2. Short answer type- Sx2 =
Section B: Descrlptlve answer type qts 1 out of 2 from each umt 4x05 =20 Marks
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