
Problem 7.42 

(a) Faraday's law saysVxE = -PH, so E = O::} W 
the loop is constant. 

(e) Ampere-MaxwelJ::} VxB = at the surface. 

3Bo . ..
such • field, we need u.... =- 2p;. Now K ="" 

Problem 9.9 . AI W A ... - z" Ik· r = (--xw .. ) . (xx.. + IIYA + Z z) -­(a) k = --x, n - . c 
c 

w .. B{x,t)-_ -cosEoc (W-x+wtcE(x,t)-Eocos(;;x+wt)z; 

II 

(8) (b) 

( .. + Y+ z) .. x- Z(b) k =; x v'3 ; n = ...ti' 
. .. k -- 0 /3 - -a', and since it is a unit vector, asmeen· ,- = 1/V2.) 

.. 
k· r = ~ (x + y + z) . (xx + yy + zz).. = v'3cw (x + II,

v3c 

E{x,y,z,t) = Vi)< 

= Eo cos [. ~3c(x + 11 + z) ­B(x,1I,z,t) Vi> c 

pr-;:~7. :11°3 x 10' 
8 

- c 3.0 X 10 • 03 105 N/m218.6 x 10-6 N/m2 .1 Atmospheric pressure 18 1. x , 

(8.6 x 10-6)/(1.03 x 105) = 18.3 X 10-11 atmospheres. 1 

-

=O::} B(r) is independent of t. 
(b) Faraday's law in integral form (Eq. 7.18) says JE.d1 = -dill/dt. In the wire itselfE =0, so ill through 

PoJ +PoEoW, so E =0, B =O::} J =0, and henee any current must be 

(d) From Eq. 5.68, a rotating shell produces a uniform magnetic field (inside): B = Po(fwd. So to cancel 

3Bo...=""'"Bin,</>, 80 lK =­ 2"" sm9</>.1 

w. k A _ -x x Z = yA. 
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(Since Ii is parallel to the x z plane, it must have the form a x+ /3 z; 

1+ z). k x Ii = --v'6 
x y Z 
I 1 1 = ~(-x + 2y - i). 
I 0 -1 

Eo cos [ ~3c(x+Y+Z)-wt] (x '2z);v~ 

wt] (-x +J:-z) . 

= 14.3 x 10-' N/m'.1 Fbr a perfect reHector the pressure j. twice as great: . 

so the pressure of light on a reflector IS 

http:10-6)/(1.03


Problem 9.33 

(a) 0) Gauss's law: V· E =~()8:: = o. .(
rsm Vy; 

Oi) Faraday's law: 


8B 
= V x E =~() !(J(sin(JEq,)r - ~! (rE",) 0
at rmn v rur 

2 
1 8 [Eo sin () ( 1 . )] A 1 8 [E . 0( 1 )] (J­= -.-- -- cosu - -smu r - -- osm cosu - -sinu . 

r sm 0 8() r kr r 8r kr 

8 k' 8. kBut I}r cosu = - smu; I}r smu = cosu. 

1 Eo 2 . () (J ( 1.) ~ 1E . 0 ( k . 1. 1 ) (JA= -'-f)- sm cos cosu - -k smu r - - osm - smu + -k2 smu - - cosu . 
rsm r r r r r 

Integrating with respect to t, and noting that! cosudt = - ~ sinu and Jsinudt = ~ cosu, we obtain 

2Eo cos 0 ( . 1 ) A Eo sin 0 ( 1 1) ­B = . 2 sm u + -k cos u r + - k cos 'U + -k2 cos u + - sin u (J.
wr r wr r r 

(iii) Divergence of B: 

11}(2) 11}(.V·B = 2!l r Br + -.-0 !::If) smOBg)r ur ram v 
21I} [2EocOS() (. 1 )] 1 I} [Eosin 0 ( 1 '1.)]= r21}r w smu+krcosu +rsinOI}() wr -kcosu+kr2 cosu+;smu 

1 2130 cos () ( 1 1.)- k cos u - - cos u - - sm u == r2 w kr2 r 


1 2Eo sin (J cos 0 ( 1 1.)
+ -'-0 -kcosu + -k2 cosu + - SInU rsm wr r r 



2Eocos8 ( 1 1 . 	 1 1)= kcosu - - cosu - - smu - kcosu + - cosu + - sin u =O. ./
wr2 kr2 r 	 kr2 r 

(iv) Ampere/Maxwell: 

VxB = 	 ! [~(rBe) _ 8Br ] ¢ 
r 8r 88 

= ~ {:r [Eo ~nO ( -kcosu + k~2 COSU + ~ sinu)] - :0 [2~~SO (sinu + :r cosu)]} ¢ 

Eo sinO ( 2 • 2 1. 1. k 2 2) ~ 
= k smu-- smu-'2smu+-cosu+'2sinu+-k ¢k scosu-	 sCosu 

wr r r r r r 

= ~ Eo sinO (kSinu + !cosu) ¢ =! Eosine (kSin u + ! cosu) ¢. 
w r r err 


18E IEOSine(. w )~ IWEosine( 1)~ 

ClOt = 	 Cl r wsmu + kr cosu ¢ k r ksinu +;: cosu ¢ 

lEosin8(. 1 )~= - ksmu+-cosu ¢=VxB. ./ 
err 

(b) Poynting Vector: 

s = ~ (E xB) = ~i;O (cosu - :r sinu) [2E:~~se (Sinu + kIr cosu) Ii 

Eo sin e ( 	 k 1 1.) ( ~)]+ wr - cosu+ kr2 cosu+ ;:smu -r 


E~Sine{2COSO [. 1 2 • 2 1. ] ~ 
= --l!..----,2=- --- sm u cos u + -k (cos u sm u) - 2 sm u cos u (Jk2J,Lowr 	 r r r 

. 1I (k 	 2 1 2 1. 1 . I . 1 . 2 )~}- smu -	 cos u+kricos u+;:smucosu+;:smucosu-k2Tismucosu-krism u r 

EgsinO{2COSO [( 1) . 1 2 • 2 ] ~ 
J,Lowr2 -r- 1 - k2r2 sm ucosu + kr (cos u - sm u) (J 

= 
+ sinO [(-~ + k 21 3) sin ucosu + kcos2u + k~2 (sin2 u - cos2U)] r}.r

Averaging over a full cycle, using (sin ucosu) =0, (sin2 u) = (cos2u) =!. we get the intensity: 

I _ (S) .:... E6 sin (J (k . 1I) ~ _ EJ sin
2 e ~ 

- - 2 -2 8m II' r ­ 2 2 r.J,Lowr J,LoCT' 

It points in the r direction, and falls off as I/r2, as we would expect for a spherical wave. 

E2 ! sin e E2 l' Iu & I(c) P = I· cia = -20 -2-r2 sin(Jd(Jdrp =-20 211" sin3 (Jd(J = -3-lL. 
J.LoC r 	 J.LoC 0 J,LoC! 	
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