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2024
2nd Semester Examination
PHYSICS (Honours)
Paper : GE 2-T
(Thermal Physics and Statistical Mechanics)

[CBCS]

Full Marks : 40 Time : Two Hours

The figures in the margin indicate full marks.
Candidates are required to give their answers
in their own words as far as practicable.

Group - A

Answer any five of the following questions :  2x5=10
1. What do you mean by quasi-static process?

2. A black body is at a temperature of 5000 K. Calculate
the wavelength at which it emits radiation most strongly.
(Given Wien’s constant b = 2.898x10°mK)

3. Find the expression for work done by an ideal gas in
an isothermal process.

P.T.O.
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10.

11.

( 2)
What is heat engine? Is it possible to plan a Carnot’s
engine with 100% efficiency? 1+1

Explain the principle of increase in entropy.

. Write down the expressions and relationship among the

three velocities for the gas molecules. 1+1

. Write down the Wien’s displacement law and Wien’s

distribution law regarding spectral distribution of black
body radiation. 1+1

Describe how the Law of Equipartition of Energy is used
to determine the molar specific heat capacity of diatomic
gases at constant volume.

Group - B

Answer any four of the following questions :  5x4=20

Explain the first law of thermodynamics and discuss it

for isothermal and adiabatic processes. Explain the

significance of the first law of thermodynamics.
(1+1+1)+2

Prove that for one mole of an ideal gas C,-C, =R,
where the symbols have their usual meaning.

A gas has an inversion temperature of 600 K. If the gas
initially at 700 K undergoes a Joule-Thomson expansion,
explain whether it will cool or heat and calculate the
change in temperature if the coefficient x =-0.15K/atm
and the pressure changes by 30 atm. Why does the
Joule-Thomson Effect not apply to an ideal gas? 3+2

12.

13.

14.

15.

16.

( 3)

Derive the Clausius-Clapeyron equation using the
Maxwell’s thermodynamics relations.

(@ Write down the Maxwell’s velocity distribution law
for gas molecules.

(b) Show graphically the variation of Maxwell’s velocity
distribution at two temperatures T, and T, where

T, >T,.
(c) Define mean free path of gas molecules. 2+2+1

Give a comparison of the Maxwell-Boltzmann, Bose-
Einstein and Fermi-Dirac statics.

Group-C

Answer any one of the following questions :  10x1=10
(a) Prove the relation PV’ = constant for adiabatic
process.

(b) Show that the slope of adiabatic curve is steeper
than the slope of isothermal curve.

(c) State the Kelvin-Planck and Clausius statement

regarding the second law of thermodynamics.
(d) State Carnot’s theorem. 4+3+(1+1)+1

(@) Derive the Rayleigh-Jeans law for blackbody
radiation.

P.T.O.
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(c) Discuss the limitations of the Rayleigh-Jeans law and I T A
explain why it fails to describe blackbody radiation Teta-4
at high frequencies. 6+2+2
- BIFf6 AT Ted 7S @xX8=30
BEICRIG
51 () welfsRmia g2 yeas U1 FE G2 e
fae-< @ Fael afgwa g b Sena Fe
(- 2ol 20w Te 7S 1 2xe=v0 (%) Sioafefma 2ies Jraa oieoRf @l |
S| 9T 5= e 3ece §F @R e (3+3+3)+3
31 @ e fx il 5000 K | «@ft (< smtacar 01 aF GIeT = AT (R ordte @ Cp-C, =R,
TG @ Rfead w, ©f et s (Rew < (AT 2SiFefer apfere o a5 T |
= -3 P
b=2.898x107mK creal =HcR) S| &< TR TP SIvIar 600K | 7 o 700K
©| AT e S T FeF FOICIR A el SN ST B GRG0 G- LA TR N
A faca a, Ot i et @ et 73, T 1w 207

pa P = —VU. ob_ .
8| Wi Bfem e 100% FEFe! T0E @I I a2 4 =-0.05K/atm << BT+t 30 atm ra

3o oI <l B 50 G AfSe =, O OEmER A T s @
GET-T 2SR S ST Gl 2iTRIey ¥ 2
¢ @« Jaa Fifs i | ©O+3
v o weefers feafs aifstacerm et el @3k 53| SIHETATAT OIATSR A=AF A2 TIRE A
SIE W0 TAF (0 | S+ FORET-Fitolme ANFeT 2dfeDt Fe|
a| FIg RiFaem Fdfie 367 FoifFe formm 7™e 3@ SOl (F) s weelE sfeq (g EetEEE siferae
GJR TS A5 @ (eTCal | S+ B A0 Tl
P.T.O.

V-2/42 - 200



