SMRJ Government College, Siwani (Bhiwani)
(Affiliated to Chaudhary Bansi Lal University, Bhiwani)
Session: 2025-260

Lesson Plan
(Department of Physics)

Teacher: Parveen Kumar Course Type & Title: CC-1/MCC-1 (Mechanies & Practicum)
Class: B.Sc. (NM)- 1" year Course Code: 24UN-PITY-101
Semester: 14 Credits: 3+1
Maximum Marks: 100 Internal Assessment Marks: 30
End Term Exam Marks: 70 Practical Marks: 30
L R

Course OQutcomes: Alter completing this course, the lcarner will be able to:

1. Understand the dynamics ol system of particles, conservation of energy and momentum application of both
translational and rotational dynamics motions simultancously in analysing rolling with slipping.

2. Differentiate between clastie and plastic body. Flastic constants, determination and their physical significance.
‘Torque and its significance.

3. IFamiliar about the special theory of relativity and its applications. Michelson’s Morley experiments and its
finding. ‘

4. Analysc the two body Central I'orce problem and its applications

5. l.carn to present observations, results, analysis and different concepts related to experiments of Mechanics.

Sr. Week/Month, 2025 Unit/ Topic/ Chapter to be covered Assignment/ Test/
No. Remarks, if any

1 01.08.2025 — 02.08.2025 Rigid I)T)dy, Moment of Incrtia, Radius of Gyration,
Torque, Rotational Kinctic Lnergy, Angular
momentum

2 | 04.08.2025 - 09.08.2025 | Theorems of pcrﬁgﬁacular and parallel axis (with
proof), Moment of Incrtia of ring, Disc, Angular Disc,
Solid cylinder, Solid sphere

3 11.08.2025 - 16.08.2025 | Ilollow sphcre, rcclangular];lutc, squarc plate, Solid
cone, I'riangular plate, Law of conservation of angular
momentum, Rolling motion

4 | 18.08.2025 —23.08.2025 | condition for purc rolling, acceleration of body rolling
down an inclined plane, I'ly wheel, Moment of Inertia
ol an irrcgular body

5| 25.08.2025 - 30.08.2025 | Lilasticity, Deforming forc, lilastic limit, stress, strain |
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08.09.2025 - 13.09.2025

15.09.2025 — 20.09.2025

and their types. Tooke’s law, Modulus of rigidity,
Relation between shear angle and angle ol twist,
clastic encrgy stored/volume in an clastic body

Ilongation produced in heavy rod duc to its own
weight and clastic potential cnergy stored in il
T'ension in rotating rod, Poisson’s ratio and its limiting
value, lilastic Constants and their relations. Torque
required for twisting cylinder; Tollow shall is stiffer
than solid onc.

Bending of beam, bending moment and its magnitude,
Ilexural rigidity, Geometrical moment ol inertia for
beam of rectangular cross-scction and circular cross-
scction. Bending of cantilever (loaded by a weight W
at its free end)

weight ol cantilever uniformly distributed over its
entire length. Dispersion of a centrally loaded beam
supported at its cnds, determination of clastic
constants for matcrial of wirc by Scarle’s method.

22.09.2025 — 27.09.2025

~ Test and“/-\séignmcnlw 7

Special Theory of Relativity: Michelson’s Morley
cxperiment and its outcomes, Postulates of special
theory of relativity, Lorentz Transformations,

29.09.2025 — 04.10.2025

Simultancity and order of cvents, Lorentz contraction,
Time dilation, Relativistic transformation of velocity.

06.10.2025 -11.10.2025

rclativistic additior of velocitics, variation of mass-
cnergy  cquivalence, relativistic  Doppler  cffeet,
rclativistic kincmatics

14

13.10.2025 — 18.10.2025

transformation  of  cnergy  and  momentum,
transformation of force, Problems of relativistic
dynamics.

27.10.2025 - 01.11.2025

03.11.2025 — 08.11.2025

10.11.2025 — 15.11.2025

Gravitation and centrai  forcc motion: Law of
gravitation, Potential and Field due to spherical shell
and solid sphere. Motion ol a particle under central
force ficld

Two body problem and its reduction to onc body
problem and its solution, compound pendulum or
physical pendulum in form ol clliptical lamina and
expression ol time period

determination ol g by means ol bar pendulum, Normal

coordinates and normal modes, Normal modes of
vibration for given spring mass system,

Mid Term Exam

Assignment
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I7.11.2025 -22.11.2025 | possible angular frequencies ol oscillation of two
identical simple pendulums of length (1) and small bob
of mass (mojoined together with spring of spring
constant (k).

24.11.2025 - 29.11.2025 | Revision

Recommended Books/ E resources/ LMS:
1. Mcchanices, S.K. Gupta, Rajesh Arora, R.Chand & Co, New Delhi, 2024
2. Mcchanics, D.S. Mathur, S. Chand and Company Limited, 2000
3. Elements of Propertics of Matter, D.S.Mathur,S.Chand&Com.Pt.1.td.,NewDclhi
4. Physics [or scientists and Lngineers with Modern Phys., J.W.Jewett,R.A.Serway, 2010,
Cengage Learning
5. An introduction to mechanics, D. Kleppner, R.J. Kolenkow, 1973, McGraw-ITill.
6. Classical Mcchanics, J.C.Upadhyaya, Ilimalayalublishingllousc.
7. B.Sc. Practical Physics, C.1.. Arora, S. Chand Publisher, New Delhi
8. Practical Physics, S.S.Srivastavaand M.K.Gupta,AtmaRamé&Sons,Delhi
. Practical Physics, S.1..Gupta and V.Kumar, Pragati Prakashan Mccrut
10. Modern Approach to Practical Physics, R.K. Singla, Modcrn Publishers, Jalandhar

o

Signature of the teacher concerned
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= SMRJ Government College, Siwani (Bhiwani)

(Affiliated to Chaudhary Bansi Lal University, Bhiwani)
Session: 2025-26

Lesson Plan
(Department of Physics)

Teacher: Parveen Kumar Course Type & Title: CC-M1 (Elementary Mechanics & Practicum)
Class: B.Sc. (LS)- I* year Course Code: 24UN-PHY-103 (Minor)

Semester: I* Credits: 1+1 '

Maximum Marks: 50 Internal Assessment Marks: 10+5

End Term Exam Marks: 20 Practical Marks: 15

u

Course Outcomes: After completing this course, the learner will be able to:

1. Understand the dynamics of system of particles, Determination of moment of inertia using Theorems of
parallel and perpendicular axis.Application of both translational and rotational dynamics motions simultaneously
in analyzing rolling with slipping

2. Differentiate between elastic and plastic bodies. Elastic constants, determination and their physical
significance. Torque and its significance in rotatory motion

3. Familiar about the special theory of relativity and its applications. Michelson’s Morley experiment and its
findings.

4. Analyze the two body Central Force problem and its applications
3. Learn to present observations, results, analysis and different concepts related to experiments of Mechanics

Sr. Week/Month, 2025 Unit/ Topic/ Chapter to be covered N Assignment/ Test/
No. Remarks, if any

1| 01.082025-02.08.2025 | Fundamentals of Dynamics: Rigid body, Moment of
Inertia, Radius of Gyration,

2 | 04.08.2025-09.08.2025 | Theorems of perpendicular and parallel axis (with
proof), Moment of Inertia of ring, Disc,

3 | 11.08.2025 - 16.08.2025 | Disc, Angular Disc, Solid cylinder

4 18.08.2025 - 23.08.2025 | Elasticity: Deforming force, Elastic limit, stress,
strain and their types

5 |25.08.2025-30.08.2025 | Hooks law, Module ol‘elasticity.

6 | 01.09.2025-06.09.2025 | Relation between shear angle and angle of twist,
Poisson’s ratio and its limiting value.

7 108.09.2025 - 13.09.2025 | Torque required for twisting cylinder.
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8 | 15.09.2025-20.09.2025 Special Theory of Relativity: Michelson’s Morley | Test and Assignment
experiment and its outcomes
9 | 22.09.2025-27.09.2025 | Postulates of special theory of relativity, Lorentz
Transformations,
10 | 29.09.2025-04.10.2025 | Lorentz contraction, Time dilation, Relativistic
transformation of velocity,
11 | 06.10.2025 - 11.10.2025 | relativistic addition of velocities, variation of mass-
energy equivalence
121 13.10.2025 - 18.10.2025 | Gravitation and central force motion: Law of
gravitation, Potential and field due to spherical shell
and solid sphere.
13| 27.10.2025-01.11.2025 | Motion of a particle under central force field, Normal
coordinates and normal modes,
14 | 03.11.2025-08.11.2025 | Mid Term Exam Mid Term Exam
15 1 10.11.2025 - 15.11.2025 | Normal modes of vibration for given spring mass Assignment
system, possible angular frequencies of oscillation
oftwo identical simple pendulums of length )
16 | 17.11.2025-22.11.2025 | possible angular frequencies of oscillation of small
bob of mass (m0 joined together with spring of spring
constant (k).
17 |24.11.2025-29.11.2025

Revision

Recommended Books/ E resources/ LMS:
1. Mechanics “Berkeley Physics Course Vol. I”, Charles Kittel, Tata McGraw-Hill

ol Ti B =N o

. Ltd., New Delhi

Mechanics, D.S. Mathur, S. Chandand Company Limited, 2000

Elements of Properties of Matter, D.S. Mathur, S. Chand & Com. Pt. Ltd., New Delhi
Physics, Resnick, Halliday & Walker, Wiley
An introduction to mechanics, D. Kleppner, R.J. Kolenkow, 1973, McGraw-Hill.
Properties of Matter, R. Murgeshan, S. Chand & Com. Pt. Ltd., New Delhi
Classical Mechanics, J.C. Upadhyaya, Himalaya Publishing House

Advanced Level Practicum Physics, M. Nelkon and Ogborn, Henemann Education Books

10. Practicum Physics, S.L. Gupta and V.Kumar, Pragati Prakashan Meerut
I1. Modern Approach to Practicum Physics, R K. Singla, Modern Publishers, Jalandhar

U\wgy
Signature of the teaCher concerned

Scanned with CamScanner




SMRJ Government College, Siwani (Bhiwani)
(Affiliated to Chaudhary Bansi [al University, Bhiwani)
Session: 2025-26

Lesson Plan
(Department of Physics)

Teacher: Parveen Kumar Course Type & Title: CC-3/MCC-4 (Thermodynamics&
Statistical Physics & Practicum)

Class: B.Sc. (PS & LS)- 2" year Course Code: 2dUN-PITY-301

Semester: 3! Credits: 3+1

Maximum Marks: 100 Internal Assessment Marks: 30

End Term Exam Marks: 70 Practical Marks: 30

Course Qutcomes: Aficr completing this course, the learner will be able to:

1. Understand and describe the basic concepts and laws of thermodynamics

2. Apply the laws of thermodynamics to develop Maxwell” s thermodynamic relations be able to understand
their physical interpretations

3. Appreciate cellular nature of phase space and have better knowledge of classical statistics which would result
in greater insight into solutions of various complex problems

4. 1lave better understanding of quantum statistics and are in a position to extend the treatment to the analysis of
complex problems

5. l.carn to present obscrvations, results, analysis and different concepts of experiments related to
Thermodynamics & Statistical Physics

Sr. | Week/Month,2025 | Unit/ Topic/ Chapter to be covered Assignment/ Test/
No. Remarks, if any

] 01.08.2025 - 02.08.2025 | Thermodynamic-systems, variables and cquation of state,
thermal cquilibrium, Zcroth law ol thermodynamics;
Concept of heat and work, First law of thermodynamics-
~itssignificance and limitations, ) N
2 | 04.08.2025 - 09.08.2025 | Internal cnergy as a state function, Dilferent types of
process-isochoric  process, isobaric  process, adiabatic
I process, isothermal process, eyclic process,
3. | 11.08.2025 - 16.08.2025 | Reversible and irreversible process, First law and cyclic
process;  Scecond  law ol thermodynamics and its
e | signilicance, Carnot theorem; i

4 18.08.2025 - 23.08.2025 | Joule’ s free expansion, Joule ‘Thomson cllect, Joule-
Thomson (Porous plug) experiment: conclusions and
iiiii | cxplanation, Entropy, S
5| 25.08.2025 -30.08.2025 | Calculations of cntropy of reversible and irreversible
process, T-S diagram, entropy of a perfeet gas, Nernst heat
law (third law of thermodynamics); Liquefaction of pascs
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10

16

17

01.09.2025 - 06.09.2025

08.09.2025 — 13.09.2025

15.09.2025 ~ 20.09.2025

22.09.2025 - 27.09.2025

29.09.2025 — 04.10.2025

06.10.2025 — 11.10.2025

13.10.2025 — 18.10.2025

27.10.2025-01.11.2025

10.11.2025 - 15.11.2025

17.11.2025 — 22.11.2025

24.11.2025 - 29.11.2025

03.11.2025 — 08.11.2025

(qualitative idea). : o

Derivation of Clausius-Clapeyron and Clausius .1lul1 m;
1 1 13 e .r = . c

cquations and their signilicance, phasc diagram and trip

point of a substance, development ol Maxwell
thermodynamical relations, ; T
Thermodynamical — functions: Internal — cnergy  (U),

Ielmboltz function (1), Tinthalpy (IT), Gibbs function (G)
and the relations between them, Derivation of Muxwe”
thermodynamical — relations  from thermodynamical
[unctions,

Application of Maxwell relations: relations between two
specific heats of  pas, dcerivation of Stefan’ s law,
Adiabatic compression and expansion of gas & deduction
ol thcory ol Joule, - o
Thomson elfeet. Distribution of N (for N 2, 3, 4)
distinguishable and indistinguishable particles in two
boxes of cqual size, Microstates and macrostates,
‘thermodynamical probability, - _
Constraints and accessible states, statistical {luctuations,
general — distribution  of  distinguishable  particles  in
compartments ol diflerent sizes, f -parameler, cntropy
‘and probability; - )
Concepl of phasc space, division of phasc spacc into cells,
postulates of statistical mechanics; Classical and quantum
statistics, law, Basic approach o these statistics,

Maxwell-Boltzmann statistics applicd to an idcalﬁézg'i‘ri‘
cquilibrium-cnergy distribution, Maxwell’ s distribution
of speed & velocity (derivation required), Most probable

Test and
Assignment

speed, average and r.ms. speed;

Mcan cnergy for Maxwellian distribution. Dulong and
Pctit Law, derivation of Dulong and Petit law {rom
classical physics Need ol Quantum statistics- classical
_versus quantum statistics,

Bose-Liinstein energy distribution ldwil\pplvmd‘lmnoll}

1. Statistics to Planck’ s radiation law, degenceracy and B.
I:. condensation, -

Fermi-Dirac  cenergy  distribution  Law, F.D. gas and
degencracy, Fermi energy and Fermi temperature; 10 D,
cnergy distribution Law for clectron gas inmetals

Fermi cnergy and Fermi temperature; Y. D, energy
distribution Law for clectron gas in metals, zero point
energy, average speed (at 0 K) of electron gas

Revision
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. ccommended Books/ E resources/ LMS:

1. Thermal Physics and Statistic D

'I‘hcrmodynddl : and Statistical Mcchanics, S.K. Roy, New Age International Publishers, New Dclhi

: amics and Statistic: . : . . i1

——— lCS';iild Statistical Physics, J.K. Sharma and K.K. Sarkar, [ limalaya Publishing ITousc, Bombay
: tion to Thermodynamics and its icati 3 i iversi i

¢ its i s, Stowe Ke TS ’ress a) P ’

Hyderabad Y ¢ Applications, Stowe Kecith, University Press (India) Pvt. Ld,
4. Introduc The : : - ‘
5 fiu tory Thermodynamics, Picrre Infelta, Brown Walker Press, Boca Ratan, IFlorida

. Fund: als of Ther : st it ol 08
o amentals of Thermodynamics, J.K.Johnson, University of Pittsburgh 2009

rmodynamics and Its Applications. JefTerson Tester. MichacIModell.3rdlidition

Thomas Lingel, I’hilipl{cid,2ndlidilion
ublishing [lousc.
idition, reprinted 1985,

"
-
J

7. Thermodynamics, Statistical Thermodynamics & Kinetics,

2. Advanced Practical Physics for students, B.L.Flint &I1LT. Worsnop, 1971, Asia P
. Advanced level Physics Practicals. Michacl Nelson and Jon M. Ogborn,4thl

Ileinemann 1iducational Publishers

10. A Text Book of Practical Physics. Indu Pr

Dclhi.

11. A Laboratory Manual of Physics for Undergraduate Classcs, D.P

akash and Ramakrishna, 1 1thl:dition, 2011, Kitab Mahal, Ncw

_Khandclwal, 1985, Vani Publication.

(\?W{*\/

Signaturc of the teacher concerned

S Tl e r BT, ¢ A

R

Scanned with CamScanner



Teacher;

e

SMRJ Government College, Siwani (Bhiwani) &Q‘

(Affiliated to Chaudhary Bansi Lal University. Bhiwani)

Scssion: 2025-26
Lesson Plan
(Department of Physics)

Parveen Kumar

Class: B.Sc. (NM)- 3" year

Semester: §

S

Maximum Marks: 100
End Term Exam Marks: 40+40=80

Course Type & Title: Solid State Physics & Statistical Physics
Course Code: 20UPHY-501A & 20UPHY-502A

Credits: 2+2
Internal Assessment Marks: 20

Sr.
No.

tJ

(FF]

|

6

01,

Week/Month, 2024

01.08.2025 — 02.08.2025

04.08.2025 — 09.08.2025

11.08.2025 — 16.08.2025

18.08.2025 - 23.08.2025

25.08.2025 — 30.08.2025

6.09.2025

9.2025 -

08.09.2025 - 13.09.2025

15.09.2025 —20.09.2025

| 22.09.2025 - 27.09.2025

29.09.2025  04.10.2025

Unit/ Topice/ Chapter to be covered

Asslgnmcntl Test/
Remarks, if any

Crystal Structure: LryslnIImL and .mmrphous solids, liquid
crystals. crystal structure. periodicity, lattice and basis,
crystal translational vectors and axes _
unit cell and primitive Cell, Winger Scitz prlmmvc ve Cell,
symmetry operations for a two-dimensional crystal, Bravais
lattices in two and three dimensions,

Llyxldl plancs and Miller indices, Cr)ﬁlal structurcs of
Sodium Chloride and Diamond, Crystal Structure: X-ray
difTraction,

Bldggﬂ lLaw and C\pcrlmcnlal X-ray dillraction mecthods,
K-spacc and reciprocal lattice and its physical significance,
Reciprocal lattice vectors,

Test

reciprocal lattice to a simple cubic lattice, BCC and FCC.
Free clectron theory: Iree clectron gas models and its
failures, Sommerleld quantum theory,

Hall Effeet, Lattice vibrations: lattice vibration and Lonccpl
~of phonon, Specific heat of solids, l)ulong and Petit's Law,

Linstein and I)Lh)l. theorics of specilic heal of solids.
Magnetic Properties of Matter: Dia-, Para-, Ferri- and
I'erromagnetic Materials, Classical Langevin Theory ol dia
— and Paramagnetic Domains,
Curic's  law, Weiss's Theory of lummagnclnxm and
FFerromagnetic Domains. Super conductivity:  Historical
introduction,

Aqsmnmunl

survey of \Upum.nnduclmly sup(.r L(‘llldllLlll‘l}_\ systems.

Statistical  Physies:  Probability, some  probability
considerations,  basic  idea  of  Permutations and
Combinations,

Combinations pns\u'\illb maximum  probability,

combinations pmsu\m[., minimum probability, Distribution
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106.10.2025 — 11.10.2025 | Phase space, microstates and microstates,  Statistical
13.10.2025 ~ 18.10.2025 | . Concept of Ensembles and type of I insembles. Postulates

27.10.2025 - 01.11.2025 | Division of phase space into cells, Basic approach in three

03.11.2025 - 08.11.2025 | Condition of cquilibrium between two sysluns in thermal

of molecules in two boxes. Case with weightage (general).

Muctuations constraints and accessible States, Entropy and
Thermodynamic probability

ol Statistical Physics, Phase space and Application to One
Dimension Harmonic Oscillator and I'ree particle, ,

statistics,  Maxwell-Boltzmann — Distribution  Law,
Thermodynamic  Functions of an Ideal Gas, Classical
Entropy Lixpression, Gibbs Paradox.

contact. Entropy and Probability, Bosc-liinstein statistics,
Thermodynamic relations o a Completely  Degencrate
Bose Gas.

10.11.2025 — 15.11.2025 | Bose-Linstein  condensation, IEJJ He (quahldll\/c Abslg:nm(.nl

9

11.2025 —

description), ‘Thermodynamic relations of a Completcly
Degenerate Fermi gas. photon gas,

17.11.2025 -22.11.2025 Application of B.L. Statistics to Planck’s radiation law, Test

Fermi-Dirac statistics, Iermi Lnergy, Llcctron gas in a
| Metal, Zero-point energy, - -
29.11.2025 Specific Heat of Metals, Thermionic cmission, White

Dwarl Stars, Chandrasckhar Mass Limit, Comparison of
‘three statistics M-I, B-1{ and I'-DD

Recommended Books/ E resources/ LMS:

1.

o

Wh AW

Introduction 1o Solid Statc Physics, Charles Kittel, 8th idition, 2004, Wiley India Pvt.
I.Ad.

Elements of Solid-State Physics, J.P. Srivastava, 4th Edition, 2015, Prentice-Ilall of

India.

Solid State Physics by R.K. Puri and V.K. Babbar, S. Chand Publication.

Introduction to Statistical Mcchanics, B.B. Laud, Macmillan 1981

Statistical Physics, Berkeley Physics Course Volume 5 by I' Reif (Tata McGraw-1lill
Company I.1d, 2008)

Statistical and Thermal Physics: an introduction by S.l.okanathan and R.S.Gambhir.
(P.ILIL, 1991).

Statistical Mechanics by R. K. Patharia. (Oxford: Buttcrworth, 1996).

J.K. Sharma and K.K. Sarkar, Thermodynamics and statistical Physics, Ilimalaya
Publishing House (1991, Bombay.)

Nl

Signature of the teacher concerned
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