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1 Entropy and density of states

For a svstem with contimious degrees of freedom
S(E,V,N)=kln [g(E, V,N)dE].
a) Determine an expression for the (thermodynamic) temperature and show that it ounly

depends on the density of states and not dE.

b) Does the way in way the state space is discretized affect the temperature as predicted
by this model of statistical physics?

¢) Suppose that I'(E,V,N) = AE*N where A and o are independent of E. Show that for
tewperature and for aN > 1 there is negligible difference between using

S(E,V,N)=kln [g(E,V,N)dE|

and
S(E,V,N)=kIn[I'(E,V,N)].
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2 Density of states: single quantum particle in a box
Consider a single quantum particle with mass m in a cubic box with sides of length L.

a) The states of the particle can be represented on a three dimensional n,, ny, n, diagram.
For a given value of energy F illustrate geometrically the region that contains all states
with energy less than F.

b) Use the geometrical illustration to determine I'(E) and express this in terms of E,m, h
and the volume of the box.

c¢) Determine the density of states.
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