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PHYSICS

( Generic Elective )

Paper: GE-3

( Thermal Physics and Statistical Mechanics )

Full Marks : 53

Pass Marks : 21

Time: 3 hours

The figures in the margin indicate JuU marks
for the questions

1. XSSTS »RT ^ Wrsm : 1x5=5

Choose the correct answer from the

following :

(a) ^
The first law of thermod3niamics can
mathematically be written as

(i) &Q = dU-dW

(u) dC/ = 59-6W

(iU) 8U^ = dC/-50

(iv) «W W
None of the above
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( 2 )

(b) N55|^ c<PM<.yi ?
Which of the following relations is
correct?

(i) TV"^ - constant
T

(ii) — = constant
' ' yY

(iii) I—J = constant

(iv) = constant

(c)

Which of the following relations is
correct?

(i) Cp — Cy — R

(ii) Cp fCy — R

(iii) Cp — R — Cy

(tv) Cp — ^

(d) "5^

Fermi-Dirac statistics is applied to
particles having

(i) 'JRJ
zero spin

(ii) ^®IH C^ai^

integral spin

(Hi) C^3!®

half-integral spin

(iv) ^ W ̂ilT5N3 ̂
None of the above
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(e) ^IT9^ ■ • • •

. The,. process .,at qqnstant ̂ vohpne is
known as

(i) W$lPi . . /r.
.- ■>: ■ , ■ '• I :' ■■ • I I ',V>\

adiabatic process

(a) 2lf^F$n -.1 ' 1 ^ ! o j : - S.
isobaric process

(iii) 2|6f9T
isothermal process , : , .„\ yj

(iu) ^ ai^RT
isochoric process

2. ^S^Tf 2RPP3^ 1^. • ' 2x5=10
Answer the following questions .

(a) "pi ^

state Zeroth law of thermodynamics and
briefly explain the concept of
temperature.

(b) aQp^i^ i
Calculate the change in entropy for a
reversible process.
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(c) I

Give a brief description of the Camot

theorem.

(d)

What do you understand by mean free
path of a molecule?

Mad,^ MtaOon. «rh.t do youunderstand by a perfectly blackbody?

JSL aM
P>) ^ gt'lill^QwiB 5»„e„ _/

3

Establish the relation b«h.

-'•thermodynamlcSreS;
» «w TR •« .
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( 5 )

(b) ^
^5pn ̂  I

Give a detailed comparison of Maxwell-
Boltzmann, Bose-Einstein and Fenni-
Dirac statistics.

5. (a) 4>MH^ WIPoR'MIH 2ltoT
^ ̂5(1^ ^i<r<piRoi<^ a<pn^iR

I  6

Discuss the various thermodynamic
processes occurring in a Camot Qrcle
and obtain an expression for the
efficiency of Camot engine.

(b) TdS
I  6

Derive the three TdS relations using
Maxwell's relations.

(c) 2Pim 1% cm smm
SRWiPt I 1+5=6

What is diffusion? Obtain an expression
for the coefficient of diffiision of a gas on
the basis of kinetic theory.

"sm/ Or

cm ^j2I4 a^ri^iFl
I  ̂

Derive an expression for the Maxwell's
law of distribution of velocities of
molecules in a gas.
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6. c6m #PII (ft : 3X2=6

Write short notes on (any twdj :

(a)

Clausius-Clapeyron equation

(b)

Photon gas

(c)

Third law of thermodynamics

★ ★★
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