Physics 595 CL
Homework 2- Chapter 3

1) Filling in the steps

The number of microstates for the distribution D which obeys Maxwell-Boltzmann Statistics is:
QY =[NV (NN, L. N )T atg)e .9 ...

where N, is the occupation number for the state i and g; is its degeneracy.

Stirling’s approximation for N large is:
IN(N)I~NInN-N

a) Show that

INQY = N InN +2Niln[%j

b) Repeat the steps in class and show that maximizing InQY® leads to the identification of the
probability for a particle to be in state i:

-Pe
N Z

where the partition functionis Z =" g,e™
c) With the total energy E = Z N,¢ . Show that the entropy is

S=kInQ=k(NInZ + gE)
2)Andrews 3.1
3)Andrews 3.2
4)Andrews 3.4
5)Andrews 3.5

6)Andrews 3.6



