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THERMODYNAMICS
20UPHY 301
Time - 3 Hours Maximum Marks - 40

Note : Attempt Five questions in all, selecting one
question from each Unit. Q. No. 1 is
campulsory. All questions carry equal marks.
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Name the plivsieal guantiy wineh s equal
Woarea under o cunve e UN dagram. |
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Find the cfficieney of o carnot engine
waorking between temperature limits 10°C
and 400%C, ]
areur "/ 100 A 4000C @ wis sl
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Which thermodynamie potential cemains
constant in Joule-Thomson eftect 7 1
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What will be efleet on boiling point of a
Hauid i pressure will be wwreased 7 1
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What is the rafio ol oot mcan square
spocd and ot probable speed Tor apas

At constant tempetatine 1
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(vi) Why a real gas behaviour differ with
respect to that of an ideal gas ? 1

aafas 7@ @ HEER oRd W H
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(vii) State Wein’s displacement law.
7 & fargqa frag = Fefa |

{viii) Find the value of C, for a monoatomic

gas. 1
fpef W Omivass e @9 C, F M
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(i) Statec and prove Carnot theorcem.
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of first law of
2
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(1) Derive an expression for entropy of a
perfect gas in terms of volume and
temperature. S
AT 3 a9 @ wa o fed gul W =
ot ¥q o an |

(i) 2 moles of a gas expands isothermally to
4 times its original volume. Calculate
change in entropy.

Given log,,4=06206, R = 8.314
J mol~! K1, 3
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T giEda st o wifse |
fem % @ log,,4=0.6206, R = 8314
J mol! K-' 1
Unit 1Y - |
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(i)  Derive the van der Waals' equation for a |
real gas. 6 1
s aratad | % faun amey ge| |
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(ii) The diameter of the molecules of a gas

is 2A. s number density is

Exlﬂ“’:’ml. Find mean free path. 2
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S. Mention the basic postulates of Kinetic theory
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of gases and hence derive an expression for
pressure exerted by gas, 8

& # o vfa fasl W qe s @
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Derive Muxwell thermodynamic relations using

thenmodynamic potentials, 8
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(iY Using Maxwell relations, find the

expression for C,—C, for ideal gas. 6
fvgde AW @ IwEm ¥ o W
C,~C, &g =% frafera |

(iif State third law of thermodynamics. 2
Forfasl w1 e fFae FdEe |

Unit 1V
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State and prove law of equipartition of energy.

C :
Find value of v = —C—"L for diatomic gases. 8
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Derive Planck’s Taw of black body radiations
and hence deduce Ravleigh-Jeans law from it.

8
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