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Problem.1
Determine the thermodynamic properties of a one-dimensional harmonic oscillator

in equilibrium with a heat bath at temperature T.
What is the mean energy of a system of N harmonic oscillators in equilibrium with

a heat bath at temperature T?

Problem.2
The hydrocarbon 2-butene, CH3-CH = CH-CH3 occurs in two conformations

(geometrical structures) called the cis- and trans-conformation. The energy difference ∆E between the two conformations is approximately ∆E/k = 4180 K, trans being lower than cis. Determine the relative abundance of the two conformations at T = 300K and T = 1000 K.
Problem.3

The partition function of a hypothetical system is given by

lnZ = aT4V
where a is a constant. Evaluate the mean energy E, the pressure P, and the entropy S.
Problem.4. Textbook Prob.6.10
Problem.5. Textbook Prob.6.18
