
Lesson Plan (Session 2020-211

Name - Bharti Sharma.
Class- B.Sc. 2nd Year.

Semester- Fourth
Subjecl Statistical Physics

Monlh Week Topic

March Unit 1- Introduction, Microscopic and Macroscopic syslems,
events-mutually exclusive, dependent and independent. Probability,
statistical probability

A- priori Probability and relation between them, prcbability theorenrs,
some probability considerations, combinations possessing maximum
probability

combination possessing minimum probabilily, Tossing of 2,3 and any
number of coins,

Permutalions and combinations, disl.ibutions of N (for N= 2,3,4)
distinguishable end indistinguishable particles in two boxes of equal
size,

Micro and Macro slates, Thermodynamical probability, Constrainis and
Accessible states,

Statistical fluctuations,

4 general distribution of distinguishable particles in compartments of
different sizes

Condition of equilibrium belween two syslems in thermal contact- B
parameter. Entropy and Probabilily (Boltzman's relalion).

Revision and Numerical Problems

April 1 Unit 2- Postulates of stalistical physics, Phase space, Division of
Phase space into cells,

three kinds of statistics, basic approach in three statistrcs.

lvl. B. stalistics applied to an ideal gas in equilibrium- eoergy
distribution law (including evaluation of o and p ), Assignment.

2 speed distribution law & velocity distribution law.

Expression for average speed, r.m.s. speed, average velocity.

r. m. s. velocity, most probable energy & mean energy for Maxwellian
dislribution.

3 Revision and Numericals
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Plan

Name - Bharti Sharma.
Class- B.Sc. 2nd Year.

Semesler- Fourth
Subject- Slatistical Physics

l\4onth Week Topic

Unit 3-Need for Quantum Statislics: Bose-Einstein energy clislribution
law.

Applicalion of B.E. statistics to Planck's radiation law B.E. gas,

4 Degeneracy and B.E. Conde;rsation,

Fermi- Oirac energy d jstribution law, F.D. gas and Degeneracy

Fermi energy and Fermi lemperature, Fermi Dirac energy distribution
law,

5 Fermi Dirac gas and degeneracy, Fermi energy and Ferrni ternperature,

Fermi Dirac energy distribution law for eleclron gas in metals,

Zero point energy, Zero point pressure and average speed (at 0 K) of
eleclron gas.

lVay 1 Specilic heat anomaly of metals and its solution. M.B. distribution as a
limiting case of
B.E- and F.D. distributions. Test.

Con]parison of three statistics. Revtsion and Nurnericals.

Unit 4- Dulong and Petit law,

2 Derivation of Dulong and Petit law trom classicat physics.

Specilic heat at low temperature, Einstein theory of specific heat

Criticism of Einstein theory, Debye model of specific heat or solids.

3 success and shortcomings of Debye theory, comparison ol Einstein and
Debye theories.

4 Revision and Numericals.

Revision of Unit 1 .2,3.
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Name - Bharti Sharma.
Class- B.Sc. 2nd Year.

Semester- Fourth
Subjecl Optics ll

Month Week Topic

March 2 Unit 1-Polarization: Polarisation by reflection, refraction and
scattering

Malus Law, Phenomenon of double refraclion,

Huygen's wave theory of double refraction (Norrrat and oblique
incidence),

Analysis of polarized Light. Nicot pnsm,

Ouarler wave plate and half wave plale.

production and delection of (i) plane polarized lighl (ii) Circularty
polarized light and (iii) Efliptica y polarized tight.

4 Optical activity, Fresnel's theory of optical rotation. SpeciRc rotation,

Polarimeters (half shade and Biquartz).

April 1 Unit 2- Fourier theorem and Fourier series. Test

evalualion of Fourier coefllcient, importance aod lirnitalions of
Fourier theorem, even and odd funclions

Fourier series of functions f(x) between (a) O to 2pi, (ii) -pi to pri, (iii) O
to pi, (iv) -L lo L,

2 complex form of Fourier series, Applicatron o, Fourier theorem for
analysis of complex waves:

solulion of lriaogular and rcctangular waves , hall and full wave
rectifier outputs,

Parseval identity for Fourier Selies, Fourier integrals.

3 Revision and Nurnerioals

Fourier transforms and its properties,

Application of Fourier transform (i) for evaluation of integrals.

4 Solution of ordinary differential equations, (iii) to the following
function, Revision and Numericals.
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Name - tharti Sharma.
Class- B.Sc. 2nd year.

Semesler- Fourth
Subject- Optics

'fi4onth
\ leek I Topic

I Unit 3-[Iatrix melhods in paraxial optrcs.

I 
effects of translation and refraction.

derivation of thin lens. Assionment.

thick lens formulae, unit ptane

nodal planes. system ol thin lens

Revision and Numedcals

Unit 4-Chromatic, spherical, coma, astigmatasm

distortion aberrations and their remedies 
]

Optical fibeq Critical angle of propagation, 
I

fuode of Propagation, Acceplance angle. Fractional refraclive ,ndex Ichange. 
I

Numerical aperture, Types of optics fiber, Normalized frequency I

5

IMay 1

J

Pulse dispersion, Attenuation.

Applications, Fiber optjc Communication, Advantages

Revision and. Numerical problems 
]
i

Revisron Unit 1,2,3 I

4
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Lesson Plun
Govt. College, Rania

Namc olthc Assrstnnt Prolcssor:-Dr. Manoi Kumar
('lass and Section:-B Sc. Il (N\.11llV Seucstsr Scssion-102(!l I

)uDlectt- L.hcnIstn,
Weeh Topics

I Physicnl Chenristr.y
Chapter-Thermodynamics

o Limitation ol lirst la* ol'thcmrodr nanttcs
r: Clamot Crcle

I
o during rcversiblc and irru.crsiblc proccss anci clarr.s'tr.

O

and Nunrcrical( amot (

E'rtrql.
incqualir
Entrop\

CamoL

o Entropv change during phase transition and numeriiailro-6iirns.
Enlropy change during mixing ofideal gases

o Work function and Gbbs free energy,Change in work firnchon and
Gibbs free energy with T & P

2 o
o

o

meity ofa process 
-

equation and numerical problems .Ncmst hcar

Critelia for
eibbs l-tett

Apphcalion
Residual en

thcorcnr and third l:ru oftlrcnnodr narrrie:
lar.v of thcnnodvnaurics-absolLltc cntropy calcirlnrion-

Chapter- Electrochemistly
o Galvanrc cells introduction. Electrolytic cell

_o Elcctrodc potcntial and s. m. f .mcasurcments- Standard iclls
o Reversitilt
o Rcvcrs,blc cclli Ti pcx

o Calculation of thernrodynamic quantitiei-f celI reactrons,Stanclnrd
hydrogen electrode and its uses

o Electrochemical Series and its applrcations
o Nernst equation for e.m.@

Nernst equatron
o Calculation ofcquilibrium constant olccll rcaclion Concentratio,r cell.s-

introduction
o e.m.f. ol'electrode conc. Wtthout translerence

4 c-, e nr.f. ol cclls With translcrencc. I-iquid junction potenfiat
o Applications of c.mf mcasurcmcnls
o Applications of e.mll nreasurements
o Potentiometric trtrationslrinciple and e*amples

o lnorganic Chemistry
Chapter-Chemistry of f-Block elements

Lanthanides: Electronic structure, oxidatton statesc
o magnetic properties, complex torrnarion, iolour,f lanthanicles



\!eek Topics

j o Atomic & ionrc radii and lanthanidc contractton and it consc<iucr:ccs
o occurrence, separation tech. of lanthanldes,
o Lanthanide compounds, Actinides: Ceneral characteristics of

actinides
o chemistry ofseparation ofNp, Pu and Am fronr uranium

c) Comparison of properties ofLanthantdes and actinides with
transrtion elements.

Chapter- 'I'heory of Qualitative ancl Quantitative Analysis
o Basic of analysrs'common ion effect, solLrbiliry- producl e1c.

6 o chernistry of identification ofacrd radicals
o chenristry ofidentification ofacid tadicals
o chenristry of identification ofacid radicals in typical oombinatron
o chemistry ofidentification ofacrd radicals rn typical combrnatron
o chemistry of identification of Basic radicals
,:, chenristry of identification of Basic radicals

7 o chemislry ol identification of tsasic radicals,
Theory of precipitation, co-precipitation, post
precipitation

o
o
o Organic Chemistry

Chapter -IR spectroscopy
o Basics of Infrared (IR) absorption speclrosoopy, drtl'erent tvpcs of

I\4olecular vibrations
o Hooke 's law' selection rules, intensity and posttion ol IR bands.

Measurement of IR spectrum, finger"print region, characteristrc
absorptions of various functronal groups and rnterpretation of IR
spectrQ of simple organrc compounds.

o

Measurement of lR spectmm, fingerprint regron, charactenstic
absorptions of various functional groups and interpretation ol lR
spectra of sinrple organic compounds.

o

ll o Applicatrons of IR spectroscopv in struoure elucidation ofstnrplc
Orqanic comoounds.

Chapter- Anrines
o Structure and nomenclature of amines, physical properlies

o Separation of a mixture of primary, secondary and leniary amines
o Basrcity of amines. Structural f'eatures afl'ecting basicitv of itnrrnes

o Preparation ofalkyl and aryl amines (reductron olnilro conrpounds.
nilriles, reductive larnination ofaldehyde and kenotic contporrnds

o Gabriel -phthalimide reaction, Holmarn bromamide reactron.



| \4,cekWeek l opics

(.) o Chemi cal Properties of Anrines, Etectrophi I i c tror"ails ubst, trr,;;
in aromatic arnines

o Electrophilic aromatic substitution in a.omatiC am,nqs

o Diazonium Salts-Mecharism of dia^tisaii-, stfiorre ofGr,re,.,e
diazonr um chloride.
Replacenrent of diazo group by H, OH, p, Ct, nr, I. NO.
and CN groups, reduction ofdiazonruni sa lts to hyra zines

o Coupling reaoion and its synthetic application

l0 o Cnrboxylic Acids & Acid Derivatives -Nomenclature of
Carboxylic acids, structure and bonding, physical properties.

o Acidity of carboxylicffi
o Preparation of carboxylic acids. -
o Reactions of carboxyl r c acids. [{el I-Voll.'arct-Z"l,n slq, re.a..t-,
o Mechanrsrn of decarboxyllrtron reactrols

Relatjresrah'tir!@
lnler-conversion of acid derivatives by nucleophilic acyl

o substitution


