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The figures in the right-hand margin indicate full marks.

Candidates are required to give their answers in their

own words as far as practicable.

lllustrate the answers wherever necessary.

Group—A
1. Answer any five questions. 500
(a) State third law of thermodynamics.. 2

(b) Show that entropy remains constant in a reversible

_process. 2

(c) Define Joule-Thomson coefficient. Write down
expression for inversion temperature for Vander Walls |
gas. 2 |

(Turn Quer) ‘
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2.

(d) If the degrees of freedom of a molecule of a gas is n,
show that the ratio of its two specific heats is given

by y = cp/cv = 37 2 Ff A o

(e) Which distribution law obeys a photon and a molecule

of an ideal gas. R

() Explain how viscosity of a gas depends on its

temperature.

(g) Find the dimension of Stefan Constant (o).

(h) Distinguish between microstate and macrostate of a -

system.

Group—B

Answer any four questions. . 4x5

(a) (i) What do you mean by enthalpy ?

(ii) Show that TdS =CvdT + T[%) -dv - 2+3

(b) Derive the Wien’s law, Rayleigh-Jean’s law and
Stefan-Boltzmana’s law from Planck’s law for black-
body radiation. : S
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() (i) Write down the importance of the laws of

thermodynamics.

(i) Show that the work done by a perfect gas

undergoing adiabatic change is
PV, -PVy) /(Y -1). 243
(d) (i) A Carnot’s engine working between 17°C and

 147°C is supplied with 20,000 calorie of heat. How

many joules of work will the engine be able to do ?
(ii) What is statistical equilibrium ? 3+2

(e) Describe different steps of Carnot’s heat engine.

Derive expression for its efficiency. 2+3

() Using T-dS equations prove that

_ v oP
C,-Ci= T[EI‘“)P (EI‘_JV’ Symbols have their usual

meaning. Hence for ideal gas (1-mole), Prove that Cp
o, TR

(g) From kinetic theory gas prove that the coefficient of

1 i
viscosity of a gas is n:-e’—mnc}., the symbols have

their usual meaning. S
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(h) Write down expressions for Bose-Einstein and Fermi-

Dirac distribution functions. ; 3
Group—C
Answer any one question. 1x10

3. (a) (i) Show that Maxwell’s speed distribution law will
be independent of temperature if most Probable

speed is taken as measuring speed.

(i) Using Maxwell’s speed distribution law, derive

expression for average speed of gas molecules.

(iii] Find the fraction of oxygen molecules whose
speed lies between 100 m/s and 110 m/s at 27°C.
3+3+4

L

(b) (i) Derive Clausius-Clapeyron equation from

Maxwell’s Thermodynamic relation.
(i) A certain black body with a surface area of

2x10°cm? has a constant temperature of 1000
k. What is the total power radiated by the black-

body ? Given g=5.67x10"> CGS unit.
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(iii) An ideal gas has N no. of molecule at T
temperature and obey by M-B statistics.
Determine the internal energy and the specific

heat at constant volume of the gas. = 4+3+3
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(ii) (7418 (T, Td ~=CvdT + T[%l%] -dv. 3+9
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