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. Problem 7.42 -

(a) Faraday’s law says VxE = —
(b) Faraday’s law in integral form

o8 - 9B 3
w0 E=0= 3¢ = 0= B(r) is independent of t.

the loop is constant, (Eq. 7.18) says $E.dl= —d®/dt. In the wire itself E = 0, so ¢ through
(c) Ampere-Maxwell=> VXB = 4,J E
— + g -
at the surface. Ho ﬂoco%y, WE=0,B=0>J= 0, and hence any current must he

(d) From Eq. 5.68, a rotating shell produces a uniform magnetic field (inside): B =

HoowaZ. So to cancel
such a field, we need gwa = 220 = iné
a 370 NowK—ov:awamanb,so K=-%29-sin0$.
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Problem 9.9
(@) |k=-2% a=2|kr=(-%)-@x+yf+28) = —Zo; kxfi= -k x2=y
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(a} (b)
(b) |k = f‘é (itggif) ;A= x_}; (Since 11 is parallel to the z z plane, it must have the form a % + 8 %;
since fi - k = 0, 8 = —a; and since it is a unit vector, @ = 1/v/2.)
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E(z,y,z,t) = Egcos [—w—(z+y+z)—wt] (‘ -2)'
’y’ 1 - ch \/5 1
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B{z,y,z,t) = -Iz-qcos [—\/%é(z+y+z)~wt] (—at—i\/—g——z) .
Problem 9.10 s A
P= I = g-%—;:—:g-g = (4.3 x 1078 N/m?. | For a perfect reflector the pressure is twice as great:
¢ .

8.6 x 1079 N/m?. ]Atmospheric pressure is 1.03 x 10° N/m?, so the pressure of light on a reflector is
(8.6 x 107%)/(1.03 x 10°) = | 8.3 x 10~!! atmospheres. |
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Problem 9.33
{(a) (i) Gauss’s law: V- E =

(ii) Faraday’s law:
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rsinfd O¢ =0.v

JB 1 18 N
—-——6t = VxE= gae(sm&}%)r -"51—‘(1‘1?@5)9
1 &8 sin* ¢ 1 . 10 ) 1 -
= T [Eo——;— (cosu - E_—smu)} £ o [E{)Sitl@ (cosu - k—;smu)] a.
é] . g _
But ggcosu-—ksmu, B sinu = kcosu.
= 1 §32sin9c039 cosu — -1~sinu £~ }-Egsina ~ksinu + — sinu — -1- cosu | 0.
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Integrating with respect to ¢, and noting that / cosudt = —— sinu and / sinudt = — cosu, we obtain
w w

M u+-1-cosu Eosm —kcosu + —= ! cosu+«l-smu 8.
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(iii} Divergence of B:
V'B = i (r*B,) + — 6'a@(smﬂBQ)
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= iw kcosu———1~—cosu--1-sinu
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o2 kcosu — < COS 1 -~ -smu kcosu + -— cosu + — 1 sinu) =0.v
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(iv) Ampére/Mazwell:

VxB = 1[ (rBg) — BB]¢
1 8 [Egysiné 1 1 8 [2Fgcos8 [ 1 -
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= kEosing (}csinu-{- }—cosu) ¢= 1Eosind (ksinu+ -l-cosu) @.
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{(b) Poynting Vector:

S = —1-(E><B)=E08m9 cosu*-l-sinu __2Eoc080( u+icosu 4
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= Eo Smf M sinucosu + --1-~(cos2 u — sin® u) — 1 sinucosu| 8
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Averaging over a full cycle, using (sinucosu) = 0, {sin® u) = (cos?u) = 3, we get the intensity:
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I=(S)L—..E°Sm8 (k in&)f*: E§ sin Gf"
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It po'mts in the # direction, and falls off as 1/r%, as we would expect for a spherical wave.
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