Heat capacities for the ideal gas
From the Sackur-Tetrode formula,
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S(E,V,N) = kN [g In (W) g] ,
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we have already derived that

E = 3NkpT.

Plugging in, this shows that
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S(T,V,N) = kgN [;’ In (B) g] :
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Hence
S(T,V,N) = k:BN% InT + stuff independent of T’
oS )
Cy(T,V,N) = T — = 2kgN.
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We have also derived from the Sackur-Tetrode formula that

V = NkgT/p,
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S(T,p,N) =kgN [2 In <h(2)p2/3 > + 2] .
Hence

S(T,p,N) = kpN3InT%3 + stuff independent of T
kBN% InT + stuff independent of T
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C,(T,p,N) = T ) = 5kpN.
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