
Summary of Lesson Plan of College Faculty
Name of College: Govt. College for Women, Bastara, Karnal Academic-session 2O2l_22 Semester: Even
Name of Asstt./Ass. Prof : Dr. Hitender Kumar
Class: B.Sc. Physics (Pass Course 2nd Semester)
Name of Subject: Properties of Matter and Kinetic Theory of Gases (physics- pH-201)

Text and Reference Books: 1. properties of Matter by D.S. Mathur.

2022 to Julv 2022

Month
Unit l: Moment of inertia Rotation of rigid body, Moment of inertial, Torque, angular momentum,
Kinetic Energy of rotation. Theorem of perpendicular and parallel axes (with proof)

Moment of inertia of solid sphere, hollow sphere, spherical shell, solid cylinder, hollow cylinder and
solid bar of rectangular cross-section

Fly wheel, Moment of inertia of an irregular body, Acceleration of a body rolling down on an inclined
plane.

NIonth (May)

Unit 2: Elasticity Elasticity, Stress and Strain, Hook's law, Elastic constant and their relations,
Poisson's ratio, Torsion of cylinder and twisting couple
Determination of coefficient of modulus of rigidity for the material of wire by Maxwell,s needle,
Bending of beam (Bending moment and its maenitude)
Cantilever and Centrally loaded beam, Determination of Young's modulus for the material of the
beam and Elastic constants for the material of the wire by Searle's method.

Unit 3: Kinetic theory of gases-l Assumption of Kinetic theory of gases, pressure of an ideal gas (with

Month (June)

Kinetic interpretation of Temperature, ldeal Gas equation, Degree of freedom, Law of equipartition
of energy and its application for specific heat of gases,

Real gases, Vander wall's equation, Brownian motion( eualitative)

Unit 4: Kinetic theory of gases-ll Maxwell's distribution of speed and velocities (derivation required),

Experimental verification of Maxwell's law of speed distribution: most probable speed, average and

Month (Jul
Mean free path, Transport of energy and momentum, Diffusion of gases.

Revision, Assignment and Test

2. Heat and Thermodynamics (5th Edition) by Mark W. Zermansky
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2022to Jutv 2022
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Summary of Lesson plan of College Faculty
Name of College: Covt. College for Women, Bastara, Karnal Academic Session 20Zl_22 Semester: EvenName of Asstt./Ass. prof : Dr. Hitender Kumar

4th Semester)
s (physics-pH-401)

2022to Julv 2022

Unit-l:StatisticalPhysicslMicroscopican
dependent and independent' Probability, statisticalprobability, A- prioriprobability and relation
between them, probabirity theorems, some probabirity considerations.
com binations possessing maxim

]:t:f :l]f.,r-11,r,1y 
,r,Tber.of Coins,.permutations and combinations, distributions of N (for N=2,3,4) distinguishable and indistingutshable particles in two boxes of equal size, Micro and Macro

states, Thermodynamicar probabirity, Constraints and Accessibre states,Stati5ticalfluctuations,generaldistributionofdistinguishautepffi

:lj:::l:r,"::.,"1-1ill"l:f,equitibrium between two systems in thermatcontact__ p parameter,
Entropy and Probability (Boltzman's relation

Unit-ll:StatisticalPhysicsllPostulatesor
into cells, three kinds of statistics, basic approach in three statistrcs.

Month (May)

M. B. statistics applied to an ideal e.r in 
"of o and I ) , speed distribution law & velocity distribution law

. Expression for average speed, r.m.s. sp
& mean energy for Maxwellian distribution.
NeedforQuantumStatistics:Bose-Einstein"n
Planck's radiation law B.E. gas, Degeneracy and B.E. condensation,

Month (June
Fermi Dirac energy distribution raw, F.D. gas and Degeneracy, Fermi energy and Fermi
temperature, Fermi Dirac energy distribution law, Fermi Dirac gas and degeneracy,

Fermi energy and Fermitemperature, Fermi Dirac energy distribution law for electron gas in metals,
Zero point energy, Zero point pressure and average speed (at 0 K) oferectron eas.
Specific heat anomaly of metals and its solution. M.B. distribution as a limiting case of B.E. and F.D.
distributions, Comparison of three statistics.
Unit-lV: Theory of specific Heat of solids Dulong and Petit law. Derivation of Dulong and petit law
from classical physics. Specific heat at low temperature,

Einstein theory of specific heat, Criticism of Einstein theory, Debye model of specific heat of solids,
success and shortcomings of D"bE_tggy,lgrlgtison of Einstein and Debye theories.
Revision, Assignment and l'est

Text and Reference Books:
1. Prakash s and AgarwalJ p, statistical Mechanics, Kedar Nath Ram Nath & co, Meerur
2' Reif F. statistical Physics, Berleley Physics Course Volume 5, Mc Graw Hill Book Co Ltd, New Delhi
3' Mc Quarrie D A. statisticar Mechanics, Viva Books pvt Ltd, New Delhi.
4' Ashley cmter (August 1999), Classical and statistical Thermodynamics .



of College Faculty
Academic Session 2O2l_22 Semester: Even
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Summary of Lesson plan of College Faculty
Name of College: Covt. College for Women, Bastara, Karnal Academic Session 2O2l_22 Semester: EvenName of Asstt./Ass. prof : Dr. Hitender Kumar

2022to June2022

crystalline and glassy fo1ms, liquid crystals, crystal structure, periodicity, lattice and
basis, crystal translational vectors and axes. Unit cell and primitive Cell, Winger Seitzprimitive Cell,

Unit I: Crystal Structure I

for a two dimcnsional .ryffi
Crystal planes and Miller indices, Interplaner spacing, Crystal
rhide, Sodium Chloride and Diamond.

Symmetry operations
and three dimensions.
structures of Zinc Sul
Unit lI: Crystal Structure II
X-ray diffraction, Bragg's Law and experimental X-ray diffraction methods. K-space andreciprocal lattice and its physical significance, reciprocal lattice vectors, reciprocal lattice
to a simple cubic lattice, b.c.c. and f-.c,c.

Month (May)
Unit III: Super conductivity
Historical introduction, survey of superconductivity, super conducting systems, High Tc
super conductors, Isotopic Effect, critical Magnetit Fieid, Meissner Effect,

London Theory and Pippards, equation, Classification of Superconductors (type I and Type
tctivity, Flux quantization.

Josephson Effect (AC and
l2*ir^r:^---limitations, power application ot superconductors.
Unit IV: Introduction to Nano physics
Definition, Length scale, Importance of Nano-scale and technology, History of
Nantechnology,Benefits and chailenges in morecurar manufacturing.

Month (June)

N anotechnology in di fferent neta-,-n utomoU rl., E f 

"ctron 
rci

Molecular assembl er concept,
Nano-technology,

Nano-biotechnology,

Revision, Assignment and Test

Text and Reference Books:
I C' Kittel, Introduction to Sotid State Physics, 7th Ed (1996) John Wiley & Sons, New Delhi.
2. Pillai O S, So/id State Physics, New Age Intemational publishers (2007) New Delhi
3. Kachhava c M, solid State physics (1990) Tata Mc Graw Hill co Ltd, New Delhi

Solid State and Nano



Summary of Lesson Plan of College Faculty
Name of College: Govt. College for Women, Bastara, Karnal Academic Session ZO2l_22 Semester: Even
Name of Asstt./Ass. Prof : Dr. Hitender Kumar
Class: B.Sc. Physics (Pass Course 6th Semester)
Name of Subiect: Atomicme

April2022 to June 2022

and Molecular Physics-PH-602)

Week 1

Month (Aoril)

Introduction of early observations, emission and absorption spectra, atomic spectra, wave
number, spectrum of Hydrogen atom in Balmer series, Bohr atomic model(Bohr's postulates) ,
spectra of Hydrogen atom , explanation of spectral series in Hydrogen atom, un-quantized states
and continuous spectra, spectral series in absorption spectra, effect ofnuclear moiion on line
spectra (correction of finite nuclear mass),

Week 2 variation in Rydberg constant due to finite mass, short comings of Bohr's theory, Wilson
sommerfeld quantization rule, dc-Broglie interprctation of Bohr quantization law, Bohr's
corresponding principle, Somnterf'eld's extension of Bohr's ntodel, Sommerf-eld relativistic
correction, Short of Bohr-Sommerfeld theory

Week 3 Vector atom model; space quantization, electron spin, coupling of orbital and spin angular
momentum, spectroscopic terms and their notation, quantum numbers associated with vector atom
model, transition probability and selection nrles.

Month (May)
Week 4 Unit -ll: Vector Atom Model (single valance electron)

Orbital magnetic dipole moment (Bohr rnegnaton), behavior of magnetic dipole in
external magnetic filed; Larmors' precession and theorem. Penetrating and Non-penetrating
orbits, Penetrating orbits on the classical model; Quantum defect, spin orbit interaction
energy of the single valance electron, spin orbit interaction for penetrating and non-
penetrating orbits. quantum mechanical relativity correction

Week 5 Hydrogen fine spectra, Main features of Alkali Spectra and their theoretical
interpretation, term series and limits, Rydeburg-Ritze combination principle, Absorption
spectra of Alkali atoms. observed doublet fine structure in the spectra of alkali metals
and its Interpretation, lntensity rules for doublets, comparison of Alkali spectra and
Hydrogen spectrum .

Week 6 UNIT-III: Vector Atom model (two valance electrons)
Essential feafures of spectra of Alkaline-earth elements, Vector model for two valance
electron atom: application of spectra. Coupling Schemes;LS or Russell - Saunders
coupling Scheme and JJ coupling scheme, lnteraction energy in L-S coupling (sp, pd
configuration), Lande interval rule. Pauli principal and periodic classification of the
elements

Week 7 Interaction energy in JJ Coupling (sp, pd configuration), equivalent and non-equivalent
electrons, Two valance electron system-spectral terms of non-equivalent and equivalent
electrons, comparison of spectral terms in L-S And J-J coupling, Hyperfine structure of
spectral lines and its origin; isotope effect, nuclear spin.

Month (June)
Week 8 Unit -IV: Atom in External Field

Zeeman Effect (normal and Anomalous),Experimental set-up for sfudying Zeeman effect,
Explanation of normal Zeeman effect(classical and quantum mechanical), Explanation of
anomalous Zeeman effect(Lande g-factor), Zeemanpattern of Dl and D2 lines of Naatom,
Paschen-Back effect of a single valence electron system. Weak field Stark effect of
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I'ext and Reference Booi

iUHH*'fi:T',# H,r co Ltd, New Derhi
3' Gopalkrishnu, r]'ato11i. ) S Chand & Co, New Delhi
4. RajKuma., aio-i" uno Mc Millan India New Delhi
5. S'L.Gupta, V.Kumar,R.C. arnath Ram nathpub'

scopy,pragati prakashan.


