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Assignment #3 
PHYS-410 
Fall 2013 
Mr. Scofield 

Announcements 
1. Your solutions to this HW assignment are due on Friday, September 27. 

Reading 
The heart of Statistical Mechanics is found by turning away from isolated systems and 
focusing, instead, on a system in thermal equilibrium with at heat bath at temperature T.  
This leads to what is called the Canonical Ensemble.  So long as the particles in our system 
are distinguishable or we work at sufficiently high temperatures that few particles are found 
in the ground state, we end up with Boltzmann statistics. 

Read Chapter 6 of Schroeder.  We will spend roughly two weeks on this important chapter.   

Key ideas include: 

the Boltzmann factor kTe


, the partition function Z(T,V,N), paramagnetism (an 
important 2-level system), the equipartition theorem, the Maxwell speed distribution, and 
Free energy (F=U-TS).  Here we finally treat the ideal gas with some rigor.  The density 
of states is a useful idea here. 

I will introduce the idea of a Density of States to aid our discussion of the ideal gas.  You 
may find it useful to read pp. 279-281 in your textbook on this topic.  I will also put some 
notes on the web page on this topic. 

Schroeder’s derivation of the equipartition theorem uses Classical Statistical Mechanics – I 
will skip this for now and come back to it later in the course. 

An isolated system (microcanonical ensemble) will adjust its internal parameters so as to 
maximize its entropy.  In contrast, a system in equilibrium with a heat reservoir will adjust its 
internal parameters so as to minimize its (the system’s) Free Energy. 

Homework Problems (from Schroeder, unless otherwise specified) 
Your solutions to the problems below are due at the beginning of class, Friday, Sept. 28. 

3.01 Problem 2.22 (hint: use expression derived for Schroeder Problem 2.18) 
3.02 Problem 2.28 
3.03 Problem 2.29 
3.04 Problem 2.30 
3.05 Problem 6.1 
3.06 Problem 6.2 
3.07 Problem 6.3 
3.08 Problem 6.6 
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