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1 Classical ideal gas: canonical ensemble

a) Determine the single particle partition function for a classical ideal gas. Note that if
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b) Determine the partition function for a classical ideal gas consisting of N distinguishable
particles.

¢) Detenuine au expression for the wean energy of the gas in terins of 7'.

d) Starting with the Helmholtz free energy, use classical thermodynamics to show that
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and use this result and F = —kT'In Z to determine the pressure equation of state.

¢) Describe how oue might attempt to obtain the chemical potential. Does this formalisi
allow for an expression for the chemical potential?
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