Problem Set 4, #1

10.40 Thermodynamics Fall 2003
Problem Set 4

Problem 5.4 Text

Solution:
(@) (3S/ aP)T, N
Use y(z), thus
dy® = dG = -SdT + VdP + Zy, dN,
(9S/8P); == AV/T)p y
(b) (0H/OP) yin terms of G and its derivatives
G=U-TS+PV=H-TS
H=G+IS
(3H/0P); = (8G/3P); v+ T@AS/P)y
(0G/0P)y = Gp=V
(85/3P)y, y=—Grp=0°G/dTOP =G, =—(@V/D)p
Therefore, '
(QH/3P);, y=Gp+ T(~Gpp) = V= T@V/D),
() OlA/T/o(1/ T)]v, v as a function of U

__p|9AD] __pell(34) _4
e, -]

but (0A/9dT)y, y=— S. Therefore,

ICY4) ) e

which is similar to the Gibbs-Helmholtz relationship (Eq. (5-113))
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()  (9T/0Np)y,s.u, n,... in terms of U

Let us define U as the basis function but order as

YO =U=AN, S, N,, V, N, ...) YW =Aug S, N,, V. N,,...)
y@ O
X; & X ' &
1 Npg Hs 1 Ha ~Np
2 S T 2 ) r
3 N, My 3 N, Mg
4 % -P 4 4 -P
5 N, e 5 N¢ He

and }’(21) =T; )’(2‘3) =(dT/ aNA)u,, SV.N, .

but,
) _ (0)
m_ 0 _ Y1213
Y=Y~
where
y(zg) = U__NA =(9T/ aNA)N,, S.V.N,.
.V(l(;) = QN,E = (U /9S)y, v
0
y(m) = QN,’NA = (aHB/ aNA)._S‘_‘ v, N[A]
0) _ -
M= Uy, = OHg/ONp)s v wis)
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