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1. Specify macrostates and microstates jn a statistical systcm.
'Define 

fi'ee energy and outline thc condition foI thel moclynamic equilibriLrnl

of a statistical system.

'lhc entropy of a systcm of /y' non,intcracting classical particlcs having

Lt.\r,r
,or(Lanl lolal cner8j t5 givcn bJ ) /.lr r:f] 6..... I rvn^r..A ., L).

l'=^,,
number of particles in thelth energy level g/ with degcneracy gr. Il the systeln

is in thermodynamic equilibrium, derive an expression for the distribution
:

'Jn .i, n i r Lt (rsnul, la.j crl\tJllstrL,

2. Outline the conditions for the three types ofstatistics usecl for classical and

quantum systems. Cive an example for each case,

Considel a perfect gas ofN Free electrons jn a solid ofvolume f, which obcy

lhc lrcnni-l)irac distt'ibution le,) ' 
-'lLl 

- ,, l rllrcrc rhc((L) e\plf rl l,r/ l

density of electron srares is given by e@)=M/(!+'jt'' Dr,2 and tl,.l.h')
symbols have their usual meaning. Show that the Fermi cnergy at absolute

. ,. ) ,

.ro (i. 0jispi\en by ., = f- I '
8 .l r'l

Find the Fermi energy in copper on the assumption that cach

contributes one free electron to the electron gas. fhe dcnsjty

8.94x103 kg m-3 and its atomic mass is 6:1.5 a.m.u.

copper atom

of coppel is

'lhe following valucs may bc usefulr Avcrgadro nunber 6.02:Jx102:r mol ll

Planl('s constant (l) = 6.64 x I0 ralsandnassofelect[on[meJ-9.1xI0 r 
kg.


