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3.14. The partition function of the mixture at any stage of the reaction is given by

1
N, IN,IN,,!

Ny pNg Ny
A f3 ' fag”

Q(NAiNB9NA31V9T):

where the symbols N,, N, and N, represent the number of atoms A, atoms B and molecules AB, respectively;

this leads to the free energy
A=—kTtnQ=—kTY (Niénf,—N,;{nN;+N,))  (j=A,B,AB). ()
i

To determine the equilibrium distribution of these numbers, we minimize (1) under the obvious constraints

N,+N,=const. and Ny+N, , =const. 2

14

Varying N; to N; + 6N, we get

da=tn(f,IN, JON, + €n(fy ! Np)aN, +en(foy | N,y )N, =0, | %)
subject to the constraints
ON,+8N,, =0 and 8N, +6N,,=0. : @)

Combining (3) and (4), we obtain the condition for equilibrium, viz.

=tn(fy I Ny )= n(fy ! Np)+en(f,, 1 N,)=0,
which may be written as Ny / NNy = fp/ fufp.ie. nglnng=Vf, /I £ f,. Inview of the fact that each
of the f7s, by virtue of the translational degrees of freedom, is proportional to V, the final result is a function of T

only.
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5.23

We have the system

)

(2) V=gq-q, = C(Tl-'l‘f) + C(TE-Tf) = C(Tl-*‘l'e - 27

(b) By the second law,

Thus

by 2 f
It follows that Tf = T1¢2

. . A
h i i =
(c) The maximm amount of work will be obtained when Tf 1/T1T2 .

From (1) W=c(ryr, -ory) = c(ﬂ - \/'1'“2)2




