B. Statistical Mechanics and Thermodynamics (Spring 2006)

(a) A system consists of N particles, each of which can exist in two states, with energies ep and e, respec-
tively. Given that the total energy of this system is I/, what is its entropy”

(b) Obtain the expression for the entropy in the limit that N is large.

(c] Now, give an expression for the temperature of this system, as a function of I7 and the energies of the
single particle states. Does this expression have any properties that require some discussion?

Stirling’s formula: n! = (2)", when n is large.
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