Solutions, Problem Set #1
CHM 3400, Fall 2011, Dr. Chatfield

1. The virial equation is a power series, so it can be made as exact as you want by keeping more
and more terms (it is “systematically improvable”). However, the parameters B, C, etc. do
not have obvious physical interpretations. The van der Waals equation is based on physical
reasoning (a accounts for intermolecular forces and b accounts for molecular size).
However, because of this, it is not obvious how to add more parameters to increase the
accuracy. Finally, the virial equation is applicable to a wider range of temperatures because
B, C, etc. are explicitly functions of temperature, whereas a and b are not. It should be noted,
though, that obtaining B and C over a wide range of temperatures requires many physical
measurements.
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Note: Under conditions (i) the perfect gas and van der Waals egs. give very similar results
(pressure is relatively low), but under conditions (ii) the two equations give quite different
results (pressure is higher).
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