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,1. DeriveX\ r€lation between the themal average energy antl the single particle

partition 
Jirnction for a system of /y' noo-intemctilg, distinguishable partioles.

A system at tempemture ? consists of^r non-intemcting distinguishable identical

palticles each of which can be in €ither + e or - f energy states, but the particles

do not havg any translational kinetic energy.

i. Write down th€ partition function for a single particle.

ii. Fi[d the thermal avemge energy ofthe system.

iii. Given that the total energy of the system is U, show that the absolute

tempelature is:
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iv, Obtain an expression for heat capacity C/ ofth€ system.

Derive the expressions for thermod),namic probability and the distribution

function irr the case of Bose-Einstein statistics. Hence explain how the classical

result can be obtained from Bose-Einstein statistics.

Show that for an ideal gas, the partition function Z can be written as

You may use the following id€nrity

z = 2rv( 2'!r ): G
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