Physics 317

Homework #4 — Due in class, Wed Oct 5

1.

2.

Baierlein p 112, #2

An atom moves in a cubical box with sidelength 1 meter at temp 1200K. Assume the ideal gas
law holds and compute <n,> for

a. A mercury atom

b. A zinc atom

Consider N distinguishable particles. Then the multiplicity of the macrostate with N, particles
in g; quantum states with energies ¢, is given by
91" g™ g3™s .. gn"'m

Q=N!
N,! Ny! N3! ... Ny

where g, > Ny.
a. Calculate In Q using Stirling’s approximation
b. Find the maximum of In Q subject to the constraints
N = 21131:1 Nk and U = Z};n=1 €ka
where N and U are constants.
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