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Physics 831 Quiz #2 - Friday, Sep. 13

1. (10 pts) Beginning with the fundamental thermodynamic relation,

dS = βdE − βµdQ+ βPdV,

derive the following Maxwell relation
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2. (10 pts, extra credit) In Sec. 1.9 of the lecture notes, we showed the force acting on a particle,

f = − ∂E
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,

could equivalently be written as

f = − ∂F
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where F = E − TS was the Helmholtz free energy. Show that one can extend this to
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You may wish to remember that

µ =
∂F (N,T, V )

∂N
.

Just as an aside, E − TS = −T lnZcan., and E − TS − µN = −T lnZG.C.


