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1, Wha,t do you unde$tand by the telm 'partiiion function" as 1rserd

in Statistical Physics?

Siate the conditions fot a system to obeJ' Maxwell-Boltzrna:rn(M-tr1)

statistics and write down the expression for the M-B di$triLrtrtion law

in terms of the partition Iunction of the system.

An ideal gas composed of monatomic molecules can be desr:dbed ac-

corditrg to Maxwell-Boltzmann statistics. Given that the nimber )f
moleculax states of the ideal gas in the erergy m.nge betweqn E ard
E+d,Eis

2tV \2m\i E'" ,,g(E)dE = -*-o o.

Show that the pa,rtition function of the ileal gas is given by

v(2rmhT)t

where the symbols have their usual mearLiogs

Hence find

(a) the most probable energy,

(b) the most probable velocity,

(c) the average velocity

in terrna of m, ? and fr of the gas molecr:.les

You may use the following inte$als

h3

I"*,'n"0,=* and

f* " "e. t l2kT\2
Jo 

D'e 'rrau=r\;)



2. Stete the cotrditions utrder which a system of particles obeys the

Dirar distribution law a,nd derive an expression for the

distdbutior.

Under which conditioo will the distributiou reduces to the

distribution.

Prove that for a perfect gas of electroa obeying FermiDirac

the Fermi €nergy of a free electron gas ai absolute zero is

- t' /3Iv\ 3

EF:8*\"v ) '

where lhe symbols have their usual meadng6'

You may use the following

The thermodynamic probabiliiy of Fermi-Dimc distributiotr j6

.,-n. 9i'',. _ ..r 
(9- _ Nj)!Nj!

a.nd the number of quantum enel$l states betw€en energy ralLg€

E+dEig
s@)da =arvQCtatr or.


