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Attempt five questions in ail including
Q. No. 1 'which is compulsory.

Note : Use of non-programmable scientific calculator is allowed. .

1. Attempt an.y five of the following :

(@) State zeroth daw of thermodynamics and show how this
law gives the concept of temperature.

(b)) Write the differential form of First Law of
Thermodynamics explaining various terms used in this
law. What is the significance and limitation of this
law 7

()  Show that for an ideal gas :

Cp-Cy =R
@ Deljive an expression for ﬂ';e work done by an idea!

gas during an adiabatic expansion.
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What are reversible and irreversible processes ? Give
conditions of r;:versibility of a p;dcess. '

If t.wo black bodies have their peak radiations
corresponding.to violet and red }espective]y, which of
the two is at a higher temperature. Explain using relevant
expressions,

Calculate the mean free path of a gas molecule whose
diameter is 2A and number of molecules per -un'it volume
is 3 x 105 m3,

Write down the expression for coefficient of viscosity
of a gas. How does it depend on :

() Pressure and

(i) Temperature of the gas ? . 3%5=15

State Kelvin-PIanck and Clausius statements of second

law of thermodynamics.
State and prove Camot’s theorem.

A Camot engine is made to work between 0°C and

— 200°C. Calculate its efficiency. . 483
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What is entropy ? Show that the change in entropy

for a cyclic reversible process is zeto.

Draw T-$ diagram of a Carnot cycle. What is the use
of T-S diagram ?
What is the change in entropy when m gm of ice at
0°C is converted into steam at [00°C 7
One mole of an ideal gas expands isothermal!y to four
times its initial vol-ume. Calculate the entropy change
in terms of R, the gas constant, - 5343 -
What are the (hcnnodynamic potentials 7 Using them
derive Maxwell's thermodynamical relations.
Prove that :

G -Cy = (TVo?)/p
where symbols have their usual meanings, 87
What is Joule-Thomson' effect ? Show that enthalpy
remains constant during Joule-Thomson experiment.
Obain the expressions for Joule-Thomson coefficient
for :
(D An ideal gaé

(i)} Real gas, ‘ . 69

PTO.
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6. (a) Derive Planck’s law of bléck-bod.y radiation,

(b) Using this law derive Wien's radiation formula and

Rayleigh-Jeans law. ' : 9,6'
7. Derive Maxwell-Boltzmann's distribution law of molecular
velocities and give its experimental verification. 123

8. {@)  Apply kinetic theory of pases 1o obtain coefficient of
thermal conductivity (K) of a gas and hence show

that :

KM

=2 a1

- NnGCy
i
symbols have their usual meanings.,

(b)) State law of equipartition of energy and apply it to,

study the specific heat of gases. C87
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