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3. (a) The virial expansion for a gas is given by
N (NY NY
k—e’_-=v+(—\7j BZ+(V) By

here the B, are the virial coefficients and the other symbols have their
usual meaning. Under what conditions may the higher-order terms be
ignored? [2]

(b)  The van der Waals equation of state is written, in conventional form, as
2
(p+a\—’>’7J(v—Nb) = NKT .

Show that the second virial coefficient corresponding to this equation of

state is
a
B,=b-—.
2 kT [4]
()  Measurements of the second virial coefficient of neon are shown in the
figure below.
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Estimate the values of the van der Waals parameters a and b. Be sure
to state your units. Explain any approximations or assumptions. [6]

(d) The interaction between neon atoms is conventionally represented by
the Lennard-Jones 6-12 potential

oor-el(5] (]}

what are ¢ and o in this expression? [2]

(¢) Outline briefly the arguments by which one makes the identification

a= %noss and b= %mye’

and hence estimate ¢ and o for argon. [6]
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