6. Statistical Mechanics and Thermodynamics (Spring 2005)

A closed container is divided by a wall into two equal parts (A and B), each of volume V/2. Part A
contains an ideal gas with N/2 molecules of mass M; while part B contains an ideal gas with N/2
molecules of mass M;. The container is kept at a fixed temperature T. The molecules of each kind
are all identical, but distinguishable from the molecules of the other kind.

(a) The partition function Z{N) of an ideal gas of N particles of mass M in a volume V is given
by
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Give the partition function of the gas in the container before and after the wall is removed.
What are the entropy and pressure before and after the wall is removed?

{(b) How much heat is absorbed or released following the removal of the wall? Is the removal of the
wall a reversible or irreversible process?

(¢} Same question as (b), but now for the case that the two kinds of molecules are indistinguishable
from each other (so My = M3). Compare your answers for (b) and (¢} and provide a physical
explanation for the difference in entropy between the two cases.
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