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An ideal gas of ¥ particles is confined to a two-dimengional disk of radius 2. Each particle is
attracted to the center by a foree that increases proportional to ity distance from the venter.

M - N
SN (Pl b
}.{ & L (2‘(’2 t 251'1 )

=]

so the Hamiltonian is

where k is the offective spring constant of the central force and m is the mass of the particles.

{a) (15 points) Write down the partition function for the full system.

{b) {15 points) Calculate the average energy of the system. f70%5¢re ¢ C v

(¢} (1D points} Using the single particle partition function, cotapute the probability that
a given particle is in the shaded region of the figure (greater than a distance 2 from the
center but less than b).
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