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1. Heat Capacities (12 points)

The specific heat capacities Cp and Cy can be expressed in terms of temprature T, Volume V', isothermal
compressibility kr = —V =19V /IP)r, thermal expansivity a = V~1(0V/9T)p and adiabatic compressibility
s =—V~Y0V/OP)s. In the lecture we obtained the following expression for T'dS in terms of Cy :

Tds = Cyar + “Lav
KT

a) Show that you can express TdS in terms of Cp as the following:
TdS = CpdTl — aTVdP

(4 points) (Hint: Write down the total differential of U(P,T) and V(P,T) and plug them in the equation
TdS =dU + PdV )

b) Using these results prove that
a’TV

KT

Cp—Cy =

(3 points)
¢) Express Cp and Cy in terms of T, V, «, k1 and kg. (3 points)
d) Show whether Cp is equal, less or greater that Cy. Do the same for k7 and kg. (2 points)

2. Thermodynamic Relations (8 points)

Prove the following useful thermodynamic relations:

a) (8N/8M)T,V = Ni/”T, where p is the chemical potential.(4 points) (Hint: Begin with writing down the

Gibbs-Duhem equation Ndy = —SdT + VdP )

b) (8T/0P),, = % (4 points)



