9.3. (a) Using the thermodynamic relation
Cp~C,=T(AP 1Ty (V/3IT), =~T(AP!3T)} (P IV),
and the equation of state (9.3.9), we get
c,,-cvz_T(aP/aT)i __ - Tki(v-b)Y 3 1

Nk k(OPI V),  k(~kT!(v=-b)*+2al/Vv’} 1-2a(v—-b)/kTV’
(b) In view of the thermodynamic relation
TdS =C,dT +T(dP/ dT),dV
and the equation of state (9.3.9), an adiabatic ;rocess is characterized by the fact that
C,dT + NkT(v-b)"dv=0 .
Integrating this result, under the assumption that C,, = const., we get

T (v - b)= const.

(c) For this process we evaluate the Joule coefficient

(a:r) _ _(@UIdV),  T(@PIdT),-P  alv’ _ N'a
v

ElG (U 13T), C, ¢, v

Now integrating from state 1 to state 2, we readily obtain the desired result.
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length ! of a polymer with the end-to-end distance of a random walk 0 NJ )
following way . E/ ;
b= V{(zn — 20)?) = 0.2
In the diagram we see that the length increases as function of temperaty 0.4}
and we can therefore assume that at very low temperatures, neighboring sp )
prefer to point in opposite directions so as to shorten the walk. Therefore )
possible model is the Ising antiferromagnet with _ —0.6f ,
. i N | ) . T 1
CH=7Y 0i0,,. _ 0.8} : Jkp
t=1 :
The correlation function for this model can be worked out in the same fash 1 , . 1 . 5 > 2 5 3
as for the ferromagnet with the result N 0.5 1 S

) i rature in Problem 3.7.
e o Figure 3.3: Plot of internal energy vs. inverse tempe

where v = tanh K with K — BJ. Therefore

; tica” as
) . ined (e.g. using “Mathema
N il . ' The eigenvalues of this matrix can be obtaine (e
muZﬁMMT&i. a1
. =2 j=1 A = -
Retaining only terms proportional to N we arrive at the result

H‘.C ~K
l= 2H+ele\.w<um

which shows the expected increase of the length of the chain as function of T

1mn?+a+aw+,ﬁma+:amnwau+i ,
A=

.

A - O+a+awxz>|lwa+:awl&au+a¢
3= 5

2z |
i i internal energy is thus
- where z = eK. The largest eigenvalue is A2. The intern:
dln-\
The elements of the transfer matrix for the spin-1 Ising ferromagnet are given E=-NJz oz :
by

F, . =exp Koo'
where K = 8J and ¢ = 0,+1. Therefore

=N T et Vi-tat 1 2+ o
ek 1 K
P=| 1 1 ;

i in Figure
: i temperature is shown
\ al energy. vs the inverse
A plot of the intern
e~k eX
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