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i{ft1 <erdr, atr;rI !riq, 3id {s{, snd afi, €rqa ?wq i z.: sqrrM 6r lidlq ft'qq,
dftn wio oqr q'dwm d o"rc, flc or qir rrFBFEr [ic rrtlfiq or Y[.q, Bff or
eirox, go encrl rls qrqoq. eiq qrq quoq o1 q6an

sR ld-S (a1 rQ tr : uwrrffi. oridR-6 6qf, sr6qr riw{, qrq qlqnq I

Entropy
l. Concept ol enlropy. Clausius lheorem. Fnlrop) as a point funclion. (hange in

entropy in reversible and irreversible processes.

2. Change in entropy olan ideal gas, Chan8e in entropy when rwo liquids at dilferent
lemperatures are mixed (or lwo bodies at different temperatures are kept in contact.)

l. Principle of increase ol Entropy, Change in entropy of the universe in an

irreversible process. Disorder and heat dealh of universe.
4. Physical significance of Entropy. Temperalure - entropy (T"S) diagrarr, third law of

lhermodynramics.
Keyrvords/TAgs: Reversible p;ocess, Intropy, Idcal gas.
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z. srcri .tn ol r-iff n qRqdr, rdifi n qffir qdfu lifil"q orqi w d .qt of ftdrqr
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e gd6 gk sr Frqq. o1arcqftq roq ii qww o1 gtriff ri qffi, sraq{en oir
rer.s oT sfrq oid (&c gq)
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UTiCIII Thermodynamic poten(ialsard kinetictheoryof gases

l. Thermodynamic polentirl nnd its,pplicafion: LI Thermodynamic potentials, Thennal
equilibrium. lnternal energy, Helmholtz free energy. Enthalpy and Cibbs free energy. 1.2

Derivalion of Maxtlell s relations fiom rhermodynamic potentials, Gibbs Helnlhollz
equalion. Thermodynanric energy equation for ideal and van der Waal gas. 1.3 TdS
equalion, Derivation ofeNpressions for Cp,Cv and their special cases lor ideal and van der

Waal gases, derivalion ofthe expression E,/E,= C/C,. l.4CIausius Clapeyron latent heal

eqration, Temperature change in adiabatic process principle of refrigeration. Joule -

Thomson effect. cooling by adiabatic demagnetizalion, Production and measurement of
very lorv lempemlures,

2. Kinetic theory of gases: 2.I Behavior of a real gas and its deviation from an ideal gas,

Virial eqLration, Andrew's experiment on CO, gas. 2.2 Critical constant, continuity of the

liquid and gaseous state, Vapour and gas state, Boyle temperature, van der waals equation

Ior real gas, Values ofcritical constants, Law ofthe corresponding state.

Keywords/Tags: PotentiAl, Enthalpy, Adiabrtic, Rofll gas, Critical constant.
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vR &-5 (o1 rq tq : foTq, 1."affi, F<)q. 4€86 ts, ;rift-o f++oio r

UnillV ClassicalStr(istics
l. Probability, Distribution ofN particles in two identical boxes, probability ofoccuffence

oieither event, probability of composite events, Weightage probability.
2. Probability dishibution and its narrowing with the increase in number of pa.ticles,

Explession for average propefties. Conslraints, Accessible and non _ accessible
rricrostates

l. Ensemblc theory (Micro- canonical. Canonical and Grand canonical), Macro and icro
slales !vith examples, principle ofequal a prior probability, Concept ofphase space.

4. BollzDrann Canonical distribulion law: Applicationt average energy ofonedimensional
harmonic oscillalor.

5. Derivation of law of cquipa[ition of energy frorn statistics, Equilibrium between two
systerns in thermal contact and p parameler, Statistical inteDretatiotr of entropy and
relalion S=k log W.

6. Boltzmann pa11ilion function and derivalion of expression for lnternal energy,
Helmhollz free energy, Enthalpy and Gibbs free energy.

_ Keyrvords/ l rgs: ProbAbilily, Microstate, Ensemble (heory, partition function.
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UniCV Quantrm Statislics
l. Indistinguishabilily oi particles and its consequences, Maxwell Boltzmann statjstics

(Classical statistics): Maxwell- Boltzmann dislribulion law ofvelocity and speed, Maxwell _
Boltzmann statistics and its distribution law.

2. Quanlum statistics: Bose-Einstein statistics and distribution law, Derivation of planck,s
radiation law fi.om B-E statistics, Rayleigh - Jeans law, Wein,s displacement law and
Steihn's law.

3. Femti Dimc slalistics and its disrribuiion law, Explanalion of free electron theory, Fe.nti
level and Fefinienelgy.

4. Comparison beoveen dle Maxwell- Boltzmann, Bose- Einstein and Fernli Djrac statisrics.
Keywords/Trgsr Indistinguishnbitity Velocity distribulion, Fermi tevet.
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l'ext Book, Reference Books, Other r€sources
Suggested equivalent online coursesl
L Zemansky M.W. & Dittman R.'.Heat and Thermodynamics,,, Tata Mccraw_ Hill.2. Sears and Salinger. ,,Thermodynamics, Kinetic Theory & Statistical Thermodynamis,,,

l. Carg S.C. & Chosh C.K....Ther.mal physics,', Tata McGraw-Hill.4. Subrahnrayam N. Brii Lal. Hemne p.S. , ., lleal Thernodynamics and statislical,,, S Chand,
2012.

Snggested eqrivalent online courses
l. lLfi s\\\ r'rl\ (,r: (.1jr r\. I r.riI(j,l\ r rI.) Thermodynamics course.
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Asscssnrenlr Tem
E d lrlx{n (Th.ory)
10
( Iime r 03:00 ll's.

secriotr (A) l0 !rarls
(a) Objeclive questions - 5
(b) Very Shon Answer type question - 5 (wod tinril 50 words)
Seclion (B) 24 Marks:
Shon r'\nswerc Type Quesrions I queslion from each unil (word
limit 250 words) 4 ro be atrempred out of7 given queslions
Secliotr (C) 36 Mnrks:
Long answer rype questions (word timit 500 words) 4 to be
allempted out of7 given questions
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,l questioD 06 marks each - 24

.l queslions 09 narks each - 36
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Course
Learning
oulcomes

Ll'he students would gain practical knowledge about heat and mdiation by
perfor'rring various experirnents

2.The students will acquir.e knowledge about the different forms ofa distribution of
subatomic pafiicles in the system using statistical methods.

J.The students will be able to use various thernodynamical instruments in daily life

Pa rticu la r /rlscul
l. Derermination ollhe mechanical equ ivalent of heat by Callendar & Barne,s method.
2. Deternrination ofeificiency olelectrical Kettle with variable voltages.
J. Determination of temperature coefficient of a resistance using platinum resistance

thermometer,
4. Determination olelectromotive forceof athermocouple.
5. Determination ofthermal conductivity ofa bad conductor by Lee,s disc method.
6. Verification olNewton's law ofcooling.
7. Deternination ofthe ratio ofspecific heat ofair by clement Desolme,s method.
8. Determination ofspecific heat ofa liquid with the help ofNewton,s law ofcooling.
9. Detennination olthe coetllcient ofthermal conductivity ofa metal by Searl's method.
10. Deternianation oftherrnal conductivily ofthe rubber using calorimeter.
ll. Determinationofmechanical equivalentofheal(.1)usingJoulecalorimeter
i2. De{elrnination olStefan'sconstant using thermocouple.
13. Study oF statistical distribution and determination of standard deviation with the help of black

and white dice
l4 Detelnination ol the temperature coefficient ol a resistance with the help of Carey-Foster

bridge.
15. Determination of the cr.itical constantof a gas/vapour.
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Text Books, Relerence Books, Other rcsources
l. Prakash I & Ramakrishna, "A Text Book olpracrical physics,,, Kitab Mahal, 201 l, I I/e2. Squires C.L., "Practical Physics,,, Cambridge University press, 2015, 4/el. Flint B.L. and Worsnop H.T., ',Advanced practical physics for students,', Asia publishing House.

197
4. Chaltopadhyay D. & Rakshil P.C.,,'An Advance CoLrrse in practical physics',, New Central Book

Agency

Suggested digitrl plalforms web links:
l. httr)s:/,/r lr N.,l1ab.co.io/broad-ar.elr-ohr sicfl l-scicnccs
2. hllt)sil/\tortgc.oooqlc.rt)ls.cont/uni(ruccourscshnlinc.html
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