
Physics 340
Homework #6

due Thursday, 13 October 2011

Turn in solutions to the following problems at the beginning of class
on Thursday. As usual, if you use outside sources or computer software
to help you in your solution, note them accordingly. Include any C++
or Mathematica or Maple code that you used, together with its output.
Problems marked with an asterisk (*) may involve a bit more work than the
others and so are worth twice as many points.

(1) Do problem 7.27 in the text. As usual, the first step in a problem of
this sort is to make a diagram.

(2) Do problem 7.35 in the text. Note that there is no potential energy term
in the problem! The trick here is to write down the kinetic energy T .

(3) Do problem 7.37 in the text. Note that the first mass can move in
2-D on the tabletop, while the second mass only slides up and down
vertically. Part (d) asks you to find the frequency of a small oscillation.
Recall from “Oscillations and Waves” that if you have a differential
equation for ε of the form ε̈ = Kε (for K > 0), then the frequency of
oscillation is ω =

√
K.

(4) Do problem 7.40 in the text. More small oscillations!

(5**) Do problem 7.42 in the text. This computer investigation follows up
the spinning hoop problem we analyzed in class. Note that Taylor’s
analysis in Examples 7.6 and 7.7 makes θ to be the angle from the
bottom of the loop, so there are a few sign differences. (But you guys
wanted θ = 0 to be at the top, so that’s the way we did it . . . )

Additional part: Confirm numerically that Hamilton’s function H
is conserved for the two trajectories you compute. (In class we will see
that H 6= E = T + U in this case; nevertheless, it is conserved here
and E is not.)

(6) Do problem 7.46 in the text. Taylor seems to suggest that you should do
this in spherical coordinates. I think it is easier to do it via cylindrical
coordinates (rα, φα, zα) for each particle. You may assume that the
potential energy depends only on the coordinates, there is no funny
business involving magnetic fields, etc.
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