9, Statisticel Mechanics and Thermodynamics (Spring 2006)

A researcher claims that a particular substance in thermal equilibrium exhibits the following total-number-of
states function

(E) = (B — o)V exp (-2 )

where Ey, ¢, o, v, and g are positive coefficients independent of the energy F, the volume V', and the
temperature T

(a} Find the equation of state for this substance.

(b} What is the relationship between the average energy and the temperature?
(¢} Does this substance satisfy the third law of thermodynamics? Why?

(d) What values should Ep, ¢, &, v, and g take for this substance to behave as an ideal gas?
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