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REPEAT

PH 305 S?ATISTICAL PHYSICS

Time: 01 hour.

Answer ALL Questions



1. What do you unde6taDd by the term I'partition function" ae use<l
in Statistical PhySics?

State the conditions for a systern to obey Maxwell-Boltzmann(M-It)
statistics and write dowlr the expression for the M-B distribrrtion law
ia terms of the pa,rtition function of the system,

An ideal ga.s composed of monatomic molecules can be described ac-
cording to Maxwell-Boltzmann statistics. Given that the nLr:nber of
molecula"r states of the ideal gas in the energy ralge betw:e.n E anrl
E+d,EiB

s(E)dE : 2rv (2m)* et

Show that.the partition lunction of the ideal gas is given bv

V (2rrnkT')E

where the symbols have their usual meanings.

Hence find

(a) ihe most probable energy,

(b) the most probable velocity,

(c) the average velocity

in terms of rn, T a.nd & of the gas molecules.

You may use l,he fol)owing integrals

dE.
h3

h3

l,* '+n'a,={ urd

l,*,'rr,Ja,=tr(T)'



2. Stete the conditioD8 under which s system o[ particles'obeys the Felmi-

" i,tr". ijt"ti",t"n law and derive an expression for the cone$poudrng

distdbuiion

Under which condition will the distributio redtces io the claseice'l

distribution.

ProvethatforEperfectgasofelectronobeyingFermi-Dila,(.$tatisti('6,
iii' ruttt "t"t# "r 

a fre-e electron gas at absolute zero is

,4/3N\3EF=8^\nv) '

where the symbole have their usual meaJritrg6'

You maY use the following

The thermodynamic probability of FermLDirac distribution is

o=ni--4(e; - N1)!N1!

and the number of quantum ene!ry Etates between energy range E alrd

E+dEis A,vem\ll\ ,_
s(E)dE = ---- ":if-ar''


