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Explain the q‘taﬁsticai interpretation of entropy and deduce
the relationship S = X log, W, where S is the entropy, W
is the thermodynamic probability and K is the
Boltzmann’s constant. Explain the physical significance
of the equation.
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State the conditions of Bose-Einstein statistics and
establish its distribution law..
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Explain the free electron theory in metals on the basis of
Fermi-Dirac statistics.
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Attempt all the five questions. One question from each
Unit is mmpuhory All questions carry equal marks.
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Deduce the Kelvin’s thermodynamic scale of temperature.
Show that :

(i)  This scale is equivalent to a perfect gas scale.

(i) This scale does not depend on the nature of iis
working substance.
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“The eﬁtropy of a substance is the unique function of state

of that substance.” Explain it. State entropy’s unit and
explain its physical significance.
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Derive the four Maxwell’s thermodynamic relations.
. g
(0r)
fafheor a1g | oMy w wEE § ¢ Rig A B
() T9aa @Al d BRu AR Iw, SO Twa @
TR BT B
() faRa R & aRw 3@, FWA @ B
Uo-fErE & § |

What do you understand by the pressure of radiation ?
Prove that : '

(i) The pressure of radiation due to plane waves is
equal to the energy density.

(ii) Pressure due to diffused radiations is 1/3rd of energy
density.
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Derive the Maxwell-Boltzmann’s law of distribution of
speed of molecules of a gas. Use it to find average speed
and root mean square speed.
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What is a refrigerator ? Explain its working with the help

of a refrigeration cycle and deduce an expression for its
coefficient of performance.

T4
(UNIT—4)
v e T B @ Gl @ o awe wa
I | '
Obtain expression for the energy of a particle enclosed in
a one-dimensional box.
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