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Candidates are required to give their answers in their

own words as far as practicable.

1. Answer any five questions: 1x5=5
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a)

b)

On which factor the internal energy of an ideal

gas depends?
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What is the specific heat of a gas in an adiabatic
process?
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What is the net entropy change of a system in

Carnot's cycle?
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d)

g)

h)

Give an example of intensive variable.
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What is the value of degrees of freedom of a
diatomic gas?
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Which statistics is obeyed by photon?
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In how many ways two particles can be
arranged in three phases cells according to BE

statistics?
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How the mean free path of a gas molecule

depends on molecular diameter?
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2. Answer any one question: 5x1=5
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a)
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i) A Carnot engine whose source is at 77°C
has an efficiency of '/.. By how many
degrees should the temperature of the
sink be reduced to increase the efficiency
to */.?

(2)



b)
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Even an ideal engine cannot have 100%
efficiency—Explain. 3+2
g5 o EfegeTs wwels 100% & Ai—
RIS

Derive Stefan's law from Planck's

radiation formula.
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State the law of equipartition of energy.
3+2
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Discuss the effect of temperature and

pressure on conductivity of a gas.
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Prove that TdS=C dT _T(B_Vj dpr.
P JT ,
2+3
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3. Answer any one question:

10x1=10
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a)

b)
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i)

iii)

Establish the Clausius—Clapeyron's
LA VI
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equation

What are the differences between

reversible and irreversible process?
AT IR AT A Al 52
Show that for isothermal isochoric
process Helmholtz free energy remains
constant.

mHe @, AGTRe-IATIRed  efewi
Helmholtz-93-J& *&7 4 &7 27 |
Draw indicator diagram (P-V graph) of
3+3+2+2
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Carnot's cycle.

Calculate the change in entropy when
10gm of ice at 0°C is converted into
steam at 100°C. Latent heat of ice=80cal/
gm. Latent heat of steam = 540 cal/gm.

(4)
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iii)

0°C TeolF 10gm 37 100°C T PO
e e GG At e 391 T=cra
#ieel?l =80cal/gm Fora aiweiol = 540

cal/gm |

Determine the coefficient of

performance of a refrigerator.
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A body at 1500K emits maximum energy
of wavelength 2000nm. If the sun emits
maximum energy of wavelength 550nm,
what would be the temperature of the
sun? 4+3+3
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Three particles are to be distributed in
four energy levels a, b, ¢c and d. Calculate
all possible ways of this distribution when

particles are (i) Fermions (ii) Bosons.
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iii)

Prove that change in entropy for a

reversible cycle is always zero.
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5
An ideal monoatomic gas (Y=§j

. 1 .
undergoes an expansion of ;rd of its

initial pressure. Find the ratio of the final
volume to the initial volume if the process
is adiabatic. 4+3+3
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