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In3— 3 (mTB) ). The decrease in entropy is 3 (mTB) ) and A = 5 (mB)*

2. Count the states in a box of size L. After some steps one reaches at (eq 7 page
185 KK) 7 = (37’n )2/ 22 this gives Tp = kpmp = 5.0K which much less than
T = 0.5K so the approxnnatlon of the Fermi-Dirac distribution function as a step
function will be fairly good. Calculate U (along lines according to eq 27 page 189 KK)
after some steps C, = %WZN kT /Tr is reached. Evaluating the fermi contribution
gives C,, = 0.49Nkp = 4.10 J/mole/K at T' = 0.5K.
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b) U =27 =1 eV will give ratio
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4. The partition function is Zpop = 3520(27 + e 0tim ~ 14 3¢ = 1+ 3e™®

where z = % >> 1. For N identical molecules Zég@ = ﬁZ{a\gt And hence F.yt =
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5. The total number of atoms is conserved use this to introduce a parameter o controlling
the degree of dissociation. Ny = Np = aNg and Nap = (1 — a) Ny where Nj is the
number of molecules AB if nothing is dissociated. The total number of particles is
hence (1 + a)Np. Initially there are equal number of the A, B and AB and therefore
a = 0.5 The partial pressures are 1/3 atm. Ideal gas law pV' = nr gives constant in
law of mass action K, = (3)' - (3)' - (3)7" = 5 atm We also know py = 1.5N,7/V =1
atm. Now double V. The new pressure will be p; = (1 + a)No1/2V = (1 + a)po/3

We also have K, = % = ’;:p]f = pg’zlloi/os)l;‘fi);) = (1 ) This is an equation for «:

o’ + a — 1 = 0 with solution a = ‘/52’1 ~ 0.618 (only solutions in interval (0,1)).
This gives p; = (v/5+ 1)/6 ~ 0.54atm. and psy = pp = (V5 — 1)/6 ~ 0.21latm.
pa = (3 —/5)/6 ~ 0.13atm.




