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Problema 10.12 del Griffiths

Problem 10.12. A piece of wire bent into a loop, as shown in Fig.10.5, carries a current that
increases linearly with time:

I(t) =kt (=00 <t< ).

Calculate the retarded vector potential A at the center. Find the electric field at the center. Why
does this (neutral) wire produce an electric field? (Why can't you determine the magnetic field
from this expression for A?)
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Problema 10.27 del Griffiths

Problem10.27. Anexpandingsphere, radius R(¢) = vt (¢ > 0, constant v) carries a charge
O, uniformly distributed over its volume. Evaluate the integral

Qeﬂ'EfP(ra ty) dt

with respect to the center. Show that Q.¢r =~ O(1 — %),ifv < C.



Problema 10.31 del Griffiths

Problem 10.31. A uniformly charged rod (length L, charge density A) slides out the x-axis
at constant speed v. At time # = O the back end passes the origin (so its position as a function
of time is x = vz, while the frontend is at x = v¢ + L). Find the retarded scalar potential at
the origin, as a function of time, for # > 0. [First determine the retarded time ¢, for the back
end, the retarded time #, for the front end, and the corresponding retarded positions x; and
X».] Is your answer consistent with the Liénard—Wiechert potential, in the point charge limit

(L < vt,with AL = g)? Do notassume v < c.



Problema 11.3 del Griffiths

Problem 11.3. Find the radiation resistance of the wire joining the two ends of the dipole.
(This is the resistance that would give the same average power loss — to heat — as the oscillating
dipole in fact puts out in the form of radiation.) Show that R = 790 (d/A)*<, where A is
the wavelength of the radiation. For the wires in an ordinary radio (say, d = 5 cm), should
you worry about the radiative contribution to the total resistance?



Problema 11.4 del Griffiths

Problem 11.4. A rotating electric dipole can be thought of as the superposition of two oscillat-
ing dipoles, one along the x-axis and the other along the y-axis (Fig. 11.7), with the latter out
of phase by 90°:

P = polcos(w?)X + sin(w?)y].
Using the principle of superposition and Eqs. 11.18 and 11.19 (perhaps in the form suggested by
Prob. 11.2), find the fields of a rotating dipole. Also find the Poynting vector and the intensity of

the radiation. Sketch the intensity profile as a function of the polar angle 6, and calculate the
total power radiated. Does the answer seem reasonable? (Note that power, being quadratic in

the fields, does not satisfy the superposition principle. In this instance, however, it seems to. How
do you account for this? You might want to refer to the “caution” at the end of Section 8.2.4.)
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