Solutions
Chapter 7

Problem 7.6
Z = Z 6_(E(s)_#N(S))/kT’

and by definition,
N = % Z N(s)e*(E(S)*uN(S))/kT
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N2 = B Z .7\72(s)e_(E(S)—NN(S))/l'cT7

Z S
and,
8272 = Z(N(S)/kZT)Qe—(E(S)_HN(S))/kT — <1)2 Z N2(8)6_(E(5)_“N(5))/kT
o 45 i) 2 :
Hence,
Nz (RD)?0°2
Z  Ou?
But,
W (122 102y
o Zou2 22\ ou .
So,
aNﬁ (k;T)Q 92z (kT)2 92\ 2 o s
Hence,
ON = kTa—N.

op



Problem 7.12

Probability of A being unoccupied for e4 = p — x is,

1 e—x/kT +1 1 e—x/kT
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This is the same as the probability of B being occupied for eg = p + x:
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Problem 7.14

e—x/kT+ 1 = e—m/kT+ 1 - e—x/kT+ 1 = e—x/kT+1 = ex/kT+ 1
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Of the three, Bose-Einstein gives the highest and Fermi-Dirac gives the lowest. So, for a maximum

of 1% difference, these two should differ by 0.01 at most. Hence,
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So, the condition of closeness becomes,
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W < 0-01.
Hence,
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This gives,

(e — p)/kT > In 200.

So,
e— > 1.38 x 1072 x 300 x In 200 = 2.29 x 1072 J.
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