Summary of Lesson Plan of College Faculty

Name of College: Govt. College for Women, Bastara, Karnal Academic Session 2023-24 Semester:F NV EN

Name of Asstt Ass. Prof: |

dr. Hitender Kumar

Class: B.Sc. Physics (Pass Course 2™ Semester (NEP)
Name of Subject: Electricity and Magnetism and EM theory ( B23-PHY-201)

Feb 2024 to May 2024

CWeek |

| Week 2

Unit-1: Vector Backg_‘lound and Eicm_lr Field - “Gradient of 4 seitlar
significance, Line. Surface and Volume integrals of a vector and then physical sipniticance
| Flux of a vector field. Divergence and curl of a vector and their physical stgnificance, Gauss's
divergence theorem, Stoke™s theorem.

o Manth (March)
Conservative nature of Electrostatic Field, Electrostatic Potential, Potentinl as line mntegral ol
field, potential difference Derivation of electric field E from potential as gradient. Derin ation
of Laplace and Poisson equations. Electric flux, Gauss’s Law

| M SO

| Week3

Differential form of Gauss’s law and applications of "Gauss’s law. Mechanical force of
charged surface, Energy per unit volume.

L

| Week 4

Unit 2: Magnetic Field: Biot-Savart law and its simple applications: straight wire and
circular loop, Current Loop as a Magnetic Dipole and its Dipole Moment. Ampere’s
Circuital Law and s applications to (1) Solenoid and (2) Toroid. properties of B: curl and
divergence

\\ eck 5

' Week 6

Magnetic Properties of Matter: Force on a dipole in an external (ield. :lectric currents i
Atoms, Electron spin and Magnetic moment, types of magnetic materials, Magnetization
vector (M), Magnetic Intensity (H), Magnetic Susceptibility and permeabihty, Relation

| between B, H and M

Electronic theory of dia and pdmnmgnclmn Domain lhuu) of mmm.wnun\m (I angevin's
theory), Cycle of' Magnetization- B-H curve and hysteresis loop: Encrgy dissipation.
Hysteresis loss and importance of Hysteresis Curve

Assignment ~ -

Month (April) N

| W cek 7

CWeek 8

Unit- 3: Time varying electromagnetic fields: Electromagnctic mduction I 'Ildtld\ s laws
of induction and Lenz’s Law, Self-inductance, Mutual inductance. Encrgy stored m a

| Magnetic field. Derivation of Maxwell’s equations, Displacement current. Maxwell's
cqual]ons in differential and integral form and their physical significance

E lecnomagnetlc Waves: E quonm;_,m ic waves, Transverse nature of clection: et
wave, energy transported by electromagnetic waves, Poynting vector, Povating”s theorem

Week 10

i
7 )

X LCW

| Propagation of Plane electromagnetic waves in {ree space & Dielectrics

|
 Unit -4: DC current Circuits: Elcctric current and current density, Flectneal conducunin and
Ohm"s law (Review). Kirchhol17s Taws for D.C networks. Network thearems Thevenm < theoreni

' Norton theorem, Superposition theorem.
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Class: B.Sc. Physics (Pass Course 4th Semester)

o G A -~
Name of Subject: Statistical Physics (Physics-PH-401)

—

Jan 2024 to April 2024

____——_—_— _ -
Month (Jan B SATI ive
Veele : 3 Il exclusive,
Week 1 Unit —I: Statistical Physics | Microscopic and Macroscopic SV.SFems' ev-enrt.splrrf;l;ta”bi“;/y and relation
dependent and independent. probability, statistic? probablllr;‘/: A;‘OP;'SO '
between them, probability theorems, SOME probablilt\/ considera™ é’ﬁﬁﬁ&rﬁﬁrobablhtvl

of N (for N=

Week 2 combinations possessing maximurm probability, cqmbination pO;.S?t-‘;;i gistributions
Tossing of 2,3 and any number of Coins, permutations and combin ) 4 Macro

. ; size, Micro @
2,3,4) distinguishable and indistinguishable particles in two b'oTeSfftzgual !
states, Thermodynamical probability, Constraints and Accessible statés

i isti i i in com : :—,irt.”
Week 3 Statistical fluctuations, genera! distribution of dlstmguushable p‘a rticles In p
f equilib stems N thermal €

: 14
| different sizes, Condition © rium between twWo sy ontact-- B parameter,
e Entropy and Probability {Boltzman's relation}. e
. Month (Feb)
Weekd | ivisi fPhase_;;;atc—e—jdf
al Physics Il postulates of statistical physics,t Pt}jat%e space, Division O |
atistics. I

Unit —II: Statistic .
basic approach in three s

Week 4
I into cells, three kinds of statistics,

: _mmens ___-A.y{_.,_,_-‘r_ e -l
| e : : Tibri istributi cluding evaluation |
! Week 5 M. B. statistics applied to an ‘deal gas in equilibrium- e'nergy gistribution law (in g |
‘ ofvandB), speed distribution aw & velocity distribution law "“*"5‘5."’}'; |
i i enc ,
' Week 6 “Expression for Jverage speed, I.m.s- speed, average velocity, r.m. 5. velocity, most proba e 8y |
for Maxwellian distribution. _ |

ution law, Application of B.E. statistics tO

& mean energy
tein energy distrib

m Statistics: Bose-Eins

P,
: Week 7 Need for Quantu :
l planck's radiation law B.E. 835, Degeneracy and B.E. Condensation, -
Month (March) _____——————— R

',: Week 8 Fermi Dirac energy distribution law, F.D. gas and Degeneracy, Fermi energy and Fermi

temperature, Fermi Dirac energy distribution law, Fermi Dirac gas and degeneracy,

_______—————'// —— - |
d Fermi temperature, Fermi Dirac energy distribution law for electron gas in metals,
Jof electrongas, __—— '

Fermi energy an
d average speed (at 0K
of B.E.andF.D. |

—

1 Week 9
v Zero point energy, Zero point pressure an
. Week 10 Specific heat anomaly of metals and its solution. M.B. distribution as 2 limiting case
n of three statistics. |
law. Derivation of Dulong and Petit law I
|

distributions, Compariso
cific Heat of Solids Dulong and Petit
|

nn

Unit-IV: Theory of Spe

Week 11
_— from classical physics. Specific heat at low temperature,
Month (ApriD) - |
Week 12 Einstein theory of specific heat, Criticism of Einstein theory, Debye model ostBEEi?iE E(;aﬂtvéf—gali'dg,"i
success and shortcomings of Debye theory, comparison of Einstein and Debye theories. |
Week 13 Revision, Assignment and Test — ]
B —

Text and Reference Books:
1. Prakash S and Agarwal J P, Statistical Mechanics, K
2 Reif F. statistical Physics, Berleley Physics Course Volume 5, Mc Graw Hill Book

; 3:1. Mc Quarrie D A. Statistical Mechanics, Viva Books Pvt Ltd, New Delhi.
. Ashley Cmter (August 1999), Classical and Statistical Thermodynamics .

\Couubteh
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Nuie of Subjeet; ) avimester)
ject: Wave and Optics 1 (Physics pil 202)
i

Jan 20280 Apedl 024

|
Week o
| AP
| ]|' lllll- L Polarization
(RN TN
| Przatton: Palarsation by relection, retraetion e
refiaetion, Huypen's wave theory

m, Quarier wave |

Week 2 \
Anadvars of polacezed Ll Nivol pris
;1"11""“”“ ol (1) Plane polarized lytht gy Ciie ularly polarized 1
el

Week d
Opheal activity, Iresnel's theory ol aphical rotaton, speethe polatron,
Biquatts)

Month (I'eh)

Week .

. Unit-11: Fourier analysis
Fourier theorem and Founier setl
limitations ol Foure theoreni, ¢v

es, evaluation ol Foune
en and odd [unctions,

2pi, (i) —prto ph

{x) between (noto
or theorenm

es, Application of Four
nd rectangular Waves .
Fourier inteprals.

Fourier series of funetions [

| complex forn ol Fouret ser
lar

Week 5

waves: solution ol trangu

Jourier transforn
ol inteprals, (1) forso

Jution ol ordmary
functions: 1(x) ¢~ x2/2

Month (March)

I Geometrical Opties 1

Matrix methods in paraxial opti
and thick lens formulac,
ometrical Optics 11
coma, astigmatism anc

s, ellects ol translation and
unit plane, nodal plances, syst

Week 8

‘ lens
Week ¥ l Unit-1V: Ge
Chromatic, sphericals

Fiber Optics

’ Optical fiber. Critical angle of propagation. Mode ol Propag

Week 10

wnge, Numerical aperture

Week 1 ' Fractional relractive index ¢l
fiequency. Pulse dispersion, Altenuation,

i Month (April)
Week 12 Applications, Fiber optic Communication, Advantages.

l
| Revision, Assignment and Test
J

b
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C Week 13

GCW

slate and hallwave plate,
elit and () I Hiptic

"ol

¢ coclTicient, imp

(i11) 0 to pro Oy )
Hysis of complex

o ans
cotifier outputs,

hal and (ull wavet

wmstorm (1) [Or CVi

Week 0 Parseval identity for [ Ourier Series,
Week 7 Unit 111: Fourier transforms
s and its propertics. Application ol Fourier

ditterential cquations, (1t

[ refraction, dern
cm ol thin lenses.

| distortion aberrations

) 1o the following

production an
.1||\-'|m|.arunl

peters (hall shade

and

ortance and

[ tol.

Huation

ation of thin
and thetr remedies.

gation, Acceptance angle.

. Types of oplics fiber, Normalized

Semester: byen
—
Mouth (Juan)
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oo o Collong: G Summary of Lesson Plan of College Faculty |
Name of College: Govt. College for Women, Bastara, Karnal Academic Session 2023-24  Semester: Even
Name of Asstt./Ass. Prof : Dr, Hitender Kumar

Class: B.Sc. Physics (Pass Course 4th Semester)
Name of Subject: Wave and Optics |I (Physics-PH-402)

I
Text and Reference Books:

| Born M and Wolf E, Principles of Optics, Pergaman Press

2 Jenkins and white, Fundamentals of Optics, McGraw Hill Book Co Ltd, New
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Class: B.Sc. Physicg (Pass COI.,:r Itendey Kﬂmars ara, Karnaf oﬂege Faculty
se

Name of Subject- . P
biect: Solid Sy, ang Ny, ester) petdenic Session 202324 Semestr: e

AN0 Phyei
hysics (Physics~PH-601J

als, crystal structure, periodicity, lattice and
es. Unit cell and Primitive Cell, Winger Scitz

Operations f; ¢ -

: Ora two dimensj i T

. onal :

e imensions, ¢ crystal, Bravais lattices in two

Week 3 Structures of Zinc g I i Pf?nf:s and Miller indices, Interplaner spacing, Crystal
Unit 17. C ulphide, Sodium Chloride and Diamond. ?
X-ray d.'ff Yol Structure 1 - ]
. iffract: . |
reciprocal ]Z(t::.lon’ Bra.gg § Law and experimental X-ray diffraction methods. K-space and
_ ice and its physical significance, reciprocal lattice vectors, reciprocal lattice

to a simple cubjc lattice, b.c.c. and fic.c,
: Month (Feb)

Unit I1T: Super conductivity

Historical introduction, Survey of superconductivity, Super conducting systems, High Te

= B | Super conductors, Isotopic Effect, Critical Magnelic Field, Meissner Effect,
eek 5 R ]
/ London Theory and Pippards’ equation, Classification of Superconductors (type [and Type |

I1),BCS Theory of Superconductivity, Flux quantization, o

W = 5 T 1

eek 6 | J_os;phson Effect (AC and DC), Practical Applications of superconductivity and their ::

L | limitations, power application of superconductors. P
Week 7 | Unit I'V: Introduction to Nano Physics

| i 3 ~
| Definition, Length scale, Importance of Nano-scale and technology. History of
| Nantechnology,Benefits and challenges in molecular manufacturing.

i | S

- Month (March) S |
Week 8 !1' Molecular assembler concept, Understanding advanced capabilities. Vision and objective of |
i! Nano-technology,

| |

, Week 9 | Nanotechnology in different field, Automobile, Electronics, Nano-biotechnology.

4
| Materials, Medicine.

ﬁ ; Month (April)
L | _Revision, Assignment and Test

Text and Reference Books:
| C. Kittel. Introduction to Solid State Physics, Tth Ed (1996) John Wiley & Sons, New Delhi.

2 Pillai O S. Solid State Physics, New Age International Publishers (2007) New Delhi
3. Kachhava C M, Solid State Physics (1990) Tata Mc Graw Hill Co Ltd, New Delhi

U
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Weelcg ————|

(Weeks

Msecn

Week 6

Summa .
nculBa(s): ‘LOS’soll Plan of C 1l
Dr., Ilitendcn.K ’ ara, Karng Ollege g

ouy I Jmar h\ *ilcui(y
Se th Semegyg,. Aeidemie g,
and MOl er) Y

eculgy SDectros

\ Pectra, waye
o ’\'L[‘[ I atomje model(Bohy Postulates)
i series 1¥dropey - i b
B n Ilycflogcy dMom, un-quantjzed slales
pectra, effect of nuclear motion on ljpe

Andtion of sp
fal serigg j),
Gar mygg

absorplion ¢
Rydbey
Somme fo)4 18 Congian, due

8),

ohi’s theory, Wilson
Wization law, Bohy's

s 5 EXtension of Bolyr'g model, Sommerfelq relativistic
0 n-SommerFeld theoy

¢ quantizar: = < T Ea T ———
Quantization, clectron SPIN, coupling of orbital amd spin angular

» SPectroscopic (o i ‘
ion pr b p3c' terms ang their notation, quanuun, humbers associated with veetor atom
robability anq selection ryles.

Month (Feb)

alance electron)
oment (Boy megnaton), behavior of magnetic dipole in _

» Larmors’ precession and theorem, Penctrating and Non-penetrating
orbils, Penetrating orbits on the classical model; Quantum defect, spin orbit interaction
energy of the single valance electron, spin orbit interaction for penctrating and non-
’ lts. quantum mechanical relativit correction S
tra, Main features of Alkal; 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 n_[" alkali metals
and its Interpretation, Intensity rules for doublets, comparison of Alkali speetra and
Hydrogen s ectrum , —
UNIT-TII: Vector Atom model (two valance electrons) _
Essential features of spectra of Alkaline-carth elements, Vector model {m"m‘n valanee
electron atom: application of spectra. Coupling Sch'emes;LS or Rus‘?cll - bimndfrs 1
Coupling Scheme and JJ coupling schen?e, l‘ntql'act1011 ener:gy'm LS .cin‘:pljng (.\\pl. 1‘u |
configuration), Lande interval rule, Pauli principal and pertodic classification of the |
¢lements ‘

i ' ' ati quivalent and non-cquivalent
Week 7 Interaction energy in JJ Coupling (sp, pd conﬁgmauon),‘cqun aln.il1[> i ls_q e
clectrons, Two valance electron System-spectral terms of non-equivalent anc cquivalent ;
eIectrons’ comparison of spectral terms in L-S And J-] coupling. Hyperfine structure of f
2 - r s .
spectral lines and its origin; isotope cffect, nuclear spin.
Month (March)
Week 8 Unit -IV: Atom in External Ficeld

Zeeman Effect (normal and Anomalous),Eafpcrimcn[al sct-up for smcjying '/;',L.‘Cl'{'l‘d?'l gl‘l'ccl:
Explanation of normal Zeeman effect(classical and quantum l?lCCh:ll‘llCl.llz. l‘-.xp‘lan_al:'uln ol
anomalous Zeeman effect(Lande g-factor), Zeeman pattern of D} ;md‘l)h lmﬁa of F\‘.mlom.
Paschen-Back effect of a single valence electron system. Weak field Stark ellect of
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Summary of Lesson Plan of College Facully prza Semesters BYCE
Name of College: Gove. College for Women, Busturn, Kninal Acndemie Sesston 20282
Name of Asstt/Ass. Prof : Dr, Hitender Kumay
Class: B.Sc. Physics (Pass Course 6th Semester)
jame of Subject: Atomic / ' ' |
Namc of Subject: Atomic and Moleeular Speetroseopy(Physics-PH-602) —— |
- - '
Hydrogen atom, |
Month (April)
Week 9 * e

’ & . ‘l
Jen, (2otational Hpee

Molecular Physics ‘
Mol ol Diatani

General Considerations, Eleetror
[R and Microwave Region), Vibrational Speciri
| Molecule, Raman Effeet, Electronic Speetrit
Revision, Assignment and Test

e Sties of Dintonic Molecn
(110 Region), [totdor

Text and Reference Books: o w Dalhi
I Beiser A, Concept of Modern Physics (1987), Me Graw Hill Co “f" r.\h‘w : ‘ Delhi
. Ghoshal S N, Atomic and Nuclear Physics Vol [ (1996) 8 Chand & Co, E,U:: “:.”,,'
_Gopalkrishnan K, Atomic and Nuelear Physics (1982), Mc Millan ’”fh;' ;)‘ |

. Raj Kumar, Atomic and Moleculer Spectra:Laser Kedarnath l,d'um l}.lll, ‘lvpli‘l'mlflllll

. S.L.Gupta, V.Kumar,R.C.Sharma, Elements of Spectroscopy, Pragitt Fritlistiiil

IC ouunllald
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