Problem 10.13
At time ¢ the charge is at r(t) = a[cos(wt) X + sin(wt) ¥], so v(t) = wa[— sin(wt) % + cos(wt) ¥]. Therefore
4= z% — a[cos(wt,) % + sin(wt,) §], and hence 2* = z* + a® (of course), and 2 = /z% + a?.

a-v= %(4 -v) = % {—wa®[- sin(wt,) cos(wt,) + sin(wt,) cos(wt,)]} = 0, so (1 - :‘Tv) =1.

Problem 11.9
At t = 0 the dipole moment of the ring is
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In the radiation zone (r 3 w/e) the second term is negligible, so |V = i i cos® f cosfw(t — r/e)].
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Notice that it zoes like w%, whereas dipole radiation goes like w?.
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Note that (i) and (ii) are consistent with this result. Meanwhile

Blot) = ~e9=—"5 [T PK(t--u)du. But#(a_g_u)zg%g(t_g_u)‘
= —%ﬂjr-/c;wa%ff(t—%—-ﬂ)du=—? [K(t-—-——u)]l [K(lﬂ—.’r(‘c:)—Kl[—:xa)])"er
= %K(t—x/c)?, [if K(—o00) = 0].
g = #iu(E < B) = i (%) (%) &t - /0) 15 % 9] = “E (K (e ~ 2/ .

This is the power per unit area that reaches & at time ¢; it left the surface at time (t — z/c). Moreover, an
¢
equal amount of energy is radiated downward, so the total power leaving the surface at time ¢ is %’—- [K@)°.
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Problem 5

(a)

From Eq. (9.48), we can get the electromagnetic wave, propagating in z-direction with an
electric field of amplitude Ey polarized along the x-axis.

E(z,t) = Eycos(kz — wt + §)X

Because the velocity of the charge remains very small compared to that of light, the Lorentz
force is dominated by the electric field. Note that the point charge is sitting at the origin.

F = ¢E(0,t) = qEycos(—wt + §)%X = ma
qEo

=a = — cos(—wt+0)x
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if we take the initial conditions into consideration.

From Eq. (11.69), we know
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From Eq. (9.57), the total power over the area ¢ in the incoming electromagnetic wave is
ceo B2 cos? (kz —wt + §)oz. Averaging over time, we can get %ceoEgai. Furthermore, the total
power radiated by the point charge is
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Therefore, the total cross-section is
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