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(a) Using the definitions given below, rewrite Cy and Cp in terms of derivatives of state functions. [2]

_(9Q _(9Q
Cv—(aT)V, and Cp—(aT)P. (1)

(b) If you are further given that for an ideal (monoatomic) gas, the internal energy U = (3/2)NkpT,
show that
Cp—Cy = Nkg. )

Use this result to compute y = Cp/Cy for such a gas. [3]



PHY2610 - Thermal Physics Spring 2024

(c) Consider a van der Waals’ gas, with an equation of state given by

N2
P+aﬁ)(V—Nb)=NkBT. 3)

Compute the following response functions for such a gas: (i) isothermal compressibility k 7 = —(1/V) (0V /dP) ;,
(ii) isobaric expansivity a = (1/V) (0V /0T ) p. (5]



