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(a) Recall that the fundamental equation of an ideal gas in the entropy representation is
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0

. (1)

Use this to find U (S,V , N ), and show that: [5]

T (S,V , N ) = U

cRN
. (2)
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(b) You are given that the Helmholtz free energy is F (T,V , N ) =U −T S. Find F for an ideal gas using the
expressions in the previous part. Find the corresponding equations of state – i.e. the equations for
S(T,V , N ), P (T,V , N ), and µ(T,V , N ) – by taking appropriate partial derivatives of F . [5]


