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01. (a) State the conditions for a system to obey Maxwell-Boltzmann statislics and derive
' ' 

an expression for the Maxwell-Boltznann distribution functior in temls of the

partition function ofthe sYstem.

(b) Derive the relation berween the thermal average energy and the single pafiicle

partition function for a system of N non-interacting particles'

i.y.t"m of N non-interacting identical particles is in thermal equilibrium with a

large reservoir at absolute temperaturef Each particle can take energies either e,

ortt,
i. Write down an expression lor the partition function for a single pafticle

ii. What is the average thermal energy ofa single particle?

iii. Obtain an expression for the heat capacity at constant volume' Cr of the

system.

You may use the fotlowing inlonnalion trsefull

The thermod)'namic probability of Maxw€ll-Boltzmann statistics is given by

tt oN,
o= N![IL.

02. State the conditions under which a system of particles obeys Fermi-Dirac statistics'- 
O.;u" 

^" ""p.".tion 
for Femi-Dirac distribution law atld state under wllat conditior

witl it reduces to the classical distribution.

Show that for a perfect gas of electron

energy of a lree electron 8as at f = 0]( is

their usual meanings.

You may use the following infomation useful:

The thermod)'namic probability of Fermi-Dirac statistics is given by

obeying Fermi-Dirac statistics, the Fermr

r- = lll 'a l'. " t'r"re the symbols have' 8n\rV )

'=ilG;?r"r
The number of quantum energY

.- .1 ,ILtn\2 - -,
c(E)dE = arvl 

o, ) 
t;'<tL

states betweerl energy range E and E+dE is


