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#4 Pathria Problem 6.8

The Helmholtz Free Energy (F) is given by the following in terms of S

Log

N
F[B_,N_]=-—
B

A (B)% (27m\3/2 Y

N mg ( h? ) ]’

Use Helmholtz Free Energy to calculate the Internal Energy
-D[-B*F[B, N], B]

5N

23
In terms of kT, The Helmholtz Free Energy (F) is given by:

A (kT)52 (27m\3/2
F[T_,N_,A_] =-NkT Log[——( ) ];

N mg h?
Calculate Entropy:

_D[F[TI N, A] ’ T]

5 kN 2 4/2 A<h%>3/2ﬁ3/2 (kT)S/Z
+kNLog{
2 gmN
Calculate

D[F[T, N, A], N]

2\/2_A(‘“)3/27T3/2 (k T)5/2

h?

kT-kTLog|
gmN
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