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Physics 262
Final Examination
January 27, 1962

Answer all three questions, Credits for the various sections are shown in
parentheses,

l.

3

(a) (5)
(v) (10)

(c) (10)

(d) (10)

(a) (15)

(®) (5

(c) (15)

A gas of
occupies
(a) (15)
(L} (5)

(o) (10)

Define the structure function of a classical mechanical system.

A particle of mass m moves inside a rectangular box in a uniform
vertical gravitational field. The box has length £, width w and
height h. Find the structure function for the system.

Find the partition function for the particle in the box in a
gravitational field.

Assume that the box described above contains a gas of N identical
non-interacting particles at temperature T. Find the variance of
the height of the center of gravity of the gas particles for the
limit in which the height of the box becomes infinite.

State and prove the classical equipartition theorem, and evaluate
the expressions involved, wherever possible, for the microcanonical
distribution and the canonical distribution.

Find the heat capacity of a collection of N identical independent
three-dimensional (isotropic) harmonic oscillators of mass m and

and vibration frequency o/2x.

In one of the earliest models of the thermal agitation of atoms in
solids the atoms were regarded as quantum mechanical harmonic
oscillators analogous to those described in (b). Find expressions
for the heat capacity of the quantum mechanical system valid in
the limits of low temperature and of high temperature,

N identical non-interacting particles of mass m and spin 1/2
a volume V.

Use the grand canonical ensemble to derive the energy distribution
of the particles as a function of temperature, T.

State relations valid at all temperatures from which the internal
energy U and the pressure P may be evaluated.

Evaluate U and P at temperature T = 0 in terms of the above
constants,
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