
Name: SAIF AL WAHAIBI

CHE 5321: Quiz 4 (November 17,2021)

(1) Consider the isothermal-isobaric ensemble.

(a) Which quantities are constant in this ensemble? Which quantities fluctuate in this ensemble?
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,@(b) Which thermodynamic quantity is proportional to the logarithm of the partition function for
this ensemble? State the relationship between that therrnodynamic quantity and the partition
function.
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(2) Consider energy fluctuations in a canonical ensemble. The relative magnitude of these energy
fluctuations is given by the expression:
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where .19 is the average energy, fr is the Boltzmann constant, I is the temperature and C, is the

constant volume molar heat capacity.

(a) Derive an expression to estimate the relative magnitude of the energy fluctuations in an ideal
gas system.
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(b) Use the expression derived in part (a) to estimate the
fluctuations in a macroscopic sample of an ideal gas.
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