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The figures in the margin indicate full marks
for the questions

1. ^5^ ^ : 1x5=5

Choose the correct answer from the

following :

(a) ^

The law established by the first law of
thermodynamics is

(i) *1%^
conservation of energy

(ii)

conservation of momentum
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(  2 ) (  3 )

(iU) 'RWt

conservation of temperature

(iv)

conservation of heat energy

(b)

c^ars

In case of a reversible cyclic process,
change in entropy S is
(ij dS = 0

(tt) dS>0

(iii) dS<0

(iv) dS > 0 (or) dS < 0

depending upon internal condition

(c) *55pr CTrtSf (jRStgsR vjspi^ ^
•1^?

Which of the following is not a
Maxwell's thermodynamic relation?

(i) f-^1
y^vj
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s Us,

(fl-©
dS jp

(d) W 'P CW

The root mean square speed of gas
molecule at absolute temperature T is
given by

(i) QTins
_ |3^
\ m

(iiJ C™ =

IkT
^nns=J—

(iv) Cjjjjg — ^
3m

(e)

The spins of fermions and bosons are
respectively

(i) — ̂  (and) 0 (or) 1

(ii) 1 (and) 0

(Hi) ~ (and) 0

(iv) 1 ̂  (and) -

( Continued ) 24P/33S
( Turn Over)



I  4 )

2. ̂  ^ ̂ . 2x6=12
Answer the following questions :
(a) ^

What is efficiency of a heat engine?
(b) vSvoorjt^ ^ (100 °C) ̂

^ ̂  (0 oq^ ^
^  I

w^rl-^® efficiency of a Camot's engine
(100 °a steam pointUOO q and ice point (0°q.

^  jR^miPr-

^ntialS^Write tt, 'their expressions.

weveSbie reversible andrsible changes with examples.

^  1t!?I

by WackSi'Sationf

dynamic nmKou-i^ thermo-
What is most nrr!w macrostate?

probable microstate?
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{  5 )

3, (a) <p^t ^5ft^ "^ijH
vf^ qcHt ̂  I 6

Describe Camot's reverse heat engine
and calculate its efficiency.

(b) TO 1^ 1^? af3F?n^
^? 2+1+1=4

What do you mean by entropy? How
does entropy change in the following
processes?

(i)

Reversible process

(it) srf^
Irreversible process

4. 1^ 1^? si'^rsi ̂

TOi 45^ I 1+3=4

What are specific heats of a gas? Applying
the first law of thermodynamics, obtain a
relation between the two specific heat
capacities of an ideal gas.

W^/Or

1000 K 500 K x K

^sft^ 1000 K C^sn©

7|qH I ^ 45411 4
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(  6 )

A Camot's engine has the same efficiency
between 1000 K and 500 K, and between xK
and 1000 K (this being the temperature of
the sink in this case). Calculate x.

^ * 3+3=6
Derive the foUowing two Maxwell's thermo-
dynamical relations :

(i) '^1 =-f^l
dPJr [drl

,dS^

Jt dTjy

"sm/Or

^ I g

effect usingMaxwells thermodynamical relations.

6.

^2.4=6
vd^itie"^!'^ /istribution of
energy equipartition of
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(  7 )

^mt/Or

3pw 1-67

^ 1-40. 3+3=6

By equipartition of energy, show that the
ratio of two specific heats for monatomic
gas and diatomic gas are 1*67 and 140
respectively.

^  ̂ I ^

Show that Plank's law of radiation can
explain Wien's law and Rayleigh-Jeans law.

8. ^ s = fciogz
TTStiSW ̂  k

I  4+3=7

Deduce Boltzmann's entropy relation
S = fciogz, where S is entropy, W is
thermodynamic probability and fc is the
Boltzmann constant.

Distinguish between Maxwell-Boltzmann,
Bose-Einstein and Fermi-Dirac statistics.
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(  8 )

."Sfmt/Or

T5ft^ 1^j^=R |fl>^ ̂  2fl^^ I
1+6=7

What is photon gas? Starting from Bose-
Einstein energy distribution law, derive
Planck's law of blackbody radiation.

★ ★ ★
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