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Physics 603    HOMEWORK ASSIGNMENT #4    Spring 2012 
 
Due date for problems on Thursday, March 1 [deadline on March 6]. 
 
1. Construct the normalized canonical distribution (p,r) for a single (classical) particle moving 
in the presence of gravity in a vertical cylinder of [large] cross-sectional area A (and infinite 
height above its base at z=0).  Then calculate 

a) the probability of the particle being found between heights h and h+dh above the cylinder’s base,  

b) the mean height, and  

c) the mean (total) energy of the particle. 

 

 

2. A particle of mass m moves in a circle of radius R in a vertical plane in the earth’s 
gravitational field (so forming an ideal rigid pendulum).  

a) Write the Hamiltonian of the system in terms of the angular coordinate  description the 
displacement from the position of lowest potential energy.  

b) Then construct the normalized canonical distribution function (, =p). 

c) Obtain therefrom a formula for the probability of an angular displacement between   and   + d

d) In the limit of large mass (or low temperature), find an explicit expression for the mean square 
angular displacement  2 for the mean height above the lowest point of the circle.  [Use the small-
angle approximation cos   1 – ½  2]. 

e) Find a similar expression for  2 at high temperatures, both the leading term and the first T-
dependent correction. 

 

Problems 3, 4, and 5, on the subsequent pages, are taken from qualifier exams. 
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