Physics 820 homework due Fri Sep 13

Reading: Chapters 1.5-6, 2

Problems:

1. Goldstein, Problem 1-10.

2. Two particles, characterized by charge ¢
and ¢o, respectively, and by mass of m; and
msy, move under the influence of each other in
an external uniform electric field E. Exam-
ine the Lagrangian for the particles and show
that their motion may be studied by consider-
ing separately the motion of the center of mass
and the motion in the particle relative separa-
tion.

3. Goldstein, Problem 1-16.
4. Goldstein, Problem 2-4.

5. A particle is free to move on the surface of
a sphere of unit radius under the influence of
no forces other than those that constrain the
particle to the sphere. It starts at a point ¢;
and ends at another point ¢, (without loss of
generality, both points may be taken to lie on
a meridian of longitude).

(a) Show that there are many physical paths
(i.e. ¢(t) functions) the particle can take in go-
ing from ¢; to ¢, in a given time 7. How many?
Under what conditions are there uncountable
many?

(b) Calculate the action for each of two possi-
ble paths the particle can take and show that
they are not in general equal. Now construct
two new, nonphysical paths close to the origi-
nal ones, going from ¢, to ¢ in the same time 7.
This can be done by adding to each physical
path a small distortion of the form n(¢) such
that 7,(0) = me(7) = 0. Show that for each
of the nonphysical paths the action is greater
than it is on the neighboring physical one, thus
demonstrating that each physical path mini-
mizes the action locally.



