Physics 715 Sample Midterm Exam March 7, 2005
Best two of three question grades will be counted.

1. The volume expansion coeflicient « and the isothermal compressibility #p are found
experimentally for a certain substance to he
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(a) Find the volume as a function of pressure along an isotherm.

(b} By taking derivatives of o and sr, show that the forms for these two quantities are
thermodynamically consistent, 1. e. | V' is a definite function of P and T

2. An ideal classical monatomic gas is at such a high temperature that the atoms move
at, ultrarelativistic speeds. Their energies are thus given by ¢ = ¢p, where ¢ is the speed of
light and p is the momentum.

(a) Find the Helmholtz free energy A of the system.
(b) Show that Cy = 3Nk.
3. Consider a two-dimensional Fermi gas.

(a) Find the relation between n, the nuunber density, and g, the chemical potential, at zero
termperature.

(b} Sketch the dependence of p{7), the internal energy U(T), and the specific heat Cy(T")
on temperature for all temperatures.
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