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The question paper is divided into three sections A, B and
C. Write answers as per the given instructions.
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Section - A 10xX1=10
(Very Short Answer Type Questions) (Compulsory)
Answer all questions. As per the nature of the question you
delimit answer in one word, one sentence or maximum up
to 30 words. Each question carries 1 marks.
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C
What is the value of ratio of molar specific heats C—P for

a diatomic gas ? v
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Each of two containers of equal volume holds an ideal gas.

Container A has twice as many molecules as container B.

If the gas pressure is the same in the two containers, is

the rms speed of the molecules in container A.

(a) greater than

(b) less than, or

(c) the same as the rms speed of the molecules in
container B.
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A carnot engine works between two temperatures 227°C
and 27°C. What is its efficiency ?
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(iv) Write an expression for the work done by a gas when it
expands adiabatically. The gas is ideal.
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(v) The partial derivative (2_'1;} represents

\%
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(vi) What is Joule - Thomson coefficient for an ideal gas ?

U 3G T & ol Sfe— YA Ulieh T A T ¢ 2

(vii) The total entropy of the universe is unchanged whenever
a reversible process occurs. Is this statement true or
false?

I YT A ¢ 3rear Ffegu ?

(viii) “Photons obey Bose statistics.” Is the statement true or
false ?

"I aRY I BT UTel e 21’7 T T8 BT gl
2 31T g1 ?

(ix) Whatis the relationship between entropy and probability ?
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(vii) What is Fermi energy ?

Bl Foif fpd Ppgd & ?

Section - B 4X5=20
(Short Answer Type Questions)

Note: Answer any four questions. Each answer should not

exceed 200 words. Each question carries 5 marks.

(Tvs - 9)
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State second law of thermodynamics. Explain the principle of
increase of entropy.

SHFfIGT & fodtar g @1 gRufia ax| Uerdt & se &
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What is Joule Thomson expansion ? Show that in Joule -
Thomson expansion enthalpy H = U + PV = constant.

I — AT URARYT T & P RAg N 1 Sl o TRIROT
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Define mean free path of gas molecules. Derive an expression
for mean free path. How does it depend on pressure and
temperature?
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5) State the Maxwell’s formula for the distribution of speeds of
gas molecules enclosed in a chamber and maintained at a
temperature T. Show this distribution on a graph.
3YUL3T} <l aTeT Feel Haadel bl o forkd | 3T0] Wb aci+ H &g ¢
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6) Explain the principle of regenerative cooling.

gAaeft ofidem & Rigra &t = |

7) Derive the Clausius - Clapeyron equation.
FAMRITA FelURIT FHIDPROT DT GeaRT |

8) Show that in a reversible isothermal - isometric process.

dF =0 orF is minimum.
Rag o b Scopiy qHTaTdt TSRS Ushd | dF = 0, 37dT

F = constant.

9) State Carnot’s theorem. Prove the theorem.

PET TIT DI IRYIRT PRI 59 T Bl g del|

Section-C 2xX10=20
(Long Answer Questions)

Note: Answer any two questions. You have to delimit your each
answer maximum up to 500 words. Each question carries
10 marks.
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10) Derive Planck distribution law using Bose-Einstein statistics.
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11) What is transport phenomenon ? Derive an expression for
the coefficient of viscosity of gas. How does it depend on
temperature, pressure and density of gas ?
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12) Show that the pressure exerted by a perfect gas is equal to
two-thirds of kinetic-energy of molecules of the gas per unit
volume.

g X 5 ot angel 19 &1 g 99 I & 3gall di A1ey
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13) Derive an expression for the efficiency of a Carnot cycle.
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