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Problema 1

Antes de reducir derivadas, calculemos las que nos serán útiles usando tan sólo el cuadrado termodinámico.
Recordemos que
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V
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V
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∂P

)
T

; CV = T
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)
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KT
.
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por lo tanto (
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V
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. (1.1)

Segunda relación:(
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por lo tanto (
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. (1.3)

Cuarta relación:(
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KT V . (1.6)

1



a) La primera derivada que queremos reducir es
(
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. Recordemos que dH = T dS + V dP , luego(
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por lo tanto (
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. (1.7)

b) La siguiente derivada a reducir es
(

∂H

∂G

)
F

. Recordemos que dG = −S dT + V dP y dF = −S dT − P dV .(
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∴
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Luego
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. (1.8)

c) Finalmente, reduzcamos la derivada
(

∂F

∂µ

)
S

. Aśı como una vez necesitamos el diferencial del potencial de

Gobbs, del potencial Entalṕıa y el potencial de Helmholtz, ahora necesitaremos el difirencial del potencial
electroqúımico. Recordemos que, según la relación de Euler,

U = TS − PV + µN,

por lo que

dU = T dS + S dT − P dV − V dP + µdN + N dµ;

pero dU = T dS − P dV + µdN , luego

0 = S dT − V dP + N dµ.

De aqui conclúımos que

dµ = − S

N
dT +

V

N
dP.

De esta forma, tendremos
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Por lo tanto
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Problema 2

De la ecuación (1.6) conclúımos inmediatamente que

KS ≡ −
1
V

(
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)
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(
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)
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=
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Por lo tanto, el coeficiente de expansión isotérmica se relaciona con el coeficiente de expansión isentŕıpica (o
adiabática) mediante la relación

KS =
CV

CP
KT .

Problema 3

Queremos calcular Cv(T, P ) sabiendo que

H = AS 2N−1 ln
(

P

Po

)
.
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Sabemos que

Cv =
T

N

(
∂S

∂T

)
V

Luego

V =
∂H

∂P

⇒ V =
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N

1
P
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N
.

∴ U = H − PV

=
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N
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P
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=
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N
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N

=
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N
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)
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N
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)
.
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)
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.

Finalmente
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)
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