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Fall 1993 #14
An ideal monatomic gas of N particles, each of mass m, is in thermal equilibrium at absolute teraperature
T. The gas is contained in a cubical box of side L, whose top and botiom sides are parallel to the earth’s
surface. The effect of the earth’s gravitational field should be considered, the acceleration due to gravity
being 8.
a) What is the average kinetic energy of a particle?

The partition function for a single molecule is:
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For box dimensions large compared to the DeBroglie wavelength of a molecule, the values of E, are closely
spaced and the surpmation can be written as an integral,
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The average kinetic energy can now be written as:
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The integral in brackets above is a Gaussian integral, which can be evalvated using:
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Thus, with the substitution & = 8/2m oneﬁnds
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b} Whatis the average potential energy of 2 particle?

Following the same procedure as in a)
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