12. Electricity and Magnetism (Spring 2006)

Two point charges +Qy and —@Q are placed at opposite poles of a spherical balloon of initial radius Ry. The radius
of the balloon is set to oscillate as follows: R(t) = Ry + psinwt. Assume pw < c.

(a) Determine the total power radiated by the oscillating balloon, if any, in terms of Qo, Ro, p, and w. Show your
work and explain your reasoning.

Note: If you are unable to write an expression for the total power radiated, explain how the total power radiated
scales with each of the above variables.

(b) Suppose instead that charges are deposited on the balloon as described below. For each case, determine the
ratio of the total power radiated by the oscillating balloon, if any, to the total power radiated in (a). Show
your work and explain your reasoning.

(i) One point charge +@Q is placed at a given point on the balloon. The radius of the balloon is set to
oscillate as above.

(ii) A total charge +@ is deposited uniformly on the surface of the balloon. The radius of the balloon is set
to oscillate as above.
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