
Physics 340
Homework #3

due Thursday, 15 September 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 Mathemat-
ica 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 4.2 in Taylor. Example 4.1 in the text is the prototype
of how to do this problem. For the paths that are composed of two
straight line segments, you will need to evaluate the work along each
segment separately.

(2) Do problem 4.3 in Taylor. More of the same.

(3) Do problem 4.4 in Taylor. The force exerted by the string on the particle
is completely radial. What stays constant during the problem? (This
is always a worthwhile question to ask.)

(4) Do problem 4.6 in Taylor. Go ahead and use the result Uα = mαgyα
from problem 4.5; you should recognize this as the potential energy of
a particle in a uniform gravitational field.

(5) Do problem 4.8 in Taylor. I would suggest thinking about this in polar
coordinates. What is an expression for kinetic energy in these coordi-
nates? For the gravitational potential energy? What are the equations
of motion?

(6) Do problem 4.12 in Taylor. You’ve probably done lots of gradient prob-
lems before. This one is just to help you brush up in case you’re rusty.
Part (d) is the interesting one. (Why?)

(7) Do problem 4.23 in Taylor. Which criterion of a conservative force is
most suited to this problem?

Note: You should be able to do all but the last two based on the material we
discussed in class on Thursday. None of these is terribly difficult. (This does
not mean that you will see how to do them all right away, however! Let’s
just hope you figure it out in less than 30 years.)
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