13. Statistical Mechanics and Thermodynamics (Spring 2004)

A van der Waals gas has the following equation of state:
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This gas is held in a container of negligible mass which is isolated from its surroundings. The gas is
initially confined to 1/3 of the total volume of the container by a partition (a vacuum exists in the
other 2/3 of the volume). The gas is initially in thermal equilibrium with temperature T;. A hole is
then opened in the partition, allowing the gas to irreversibly expand to fill the entire volume (V).
What is the new temperature of the gas after thermal equilibrium has been re-established? (Hint:
Note that the specific heat at constant volume for a van der Waals gas is the same as that for an
ideal gas.)
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