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SOLUTIONS TO SELECTED PROBLEMS 

Chapter 1 

1. Area 	= 7ra 
2 

3. (a) A + B= 6fi - 2i, -6i. 

(b) A-B=6 

(c) A x B= -14x+ 12i,- 18i, 

5. (b) B111=2(--i. +2i, -- i), B, =5i + i, -3i 

7. (a) A - B= -75 

(b) AxB=-100i. 

(c) 6 = 126.87' 

12. (a) 	 Vf=(az+3bx 2 y)i+bx 3 i,+axi. 

14. (a) 	 V-A=3 

17. (b) 	 b='abc 

18. (a) 	 VXA=(x -y 2 )iyi, _X 2 

23. (b) 	Vf1 f , 1 af. 
h. au h. av h. 8w 

(c) dV = huhh. du dv dw 

(d) V-A= - (hh.Au)+-(huhA)+--(hh,,Aw)
huhhw au 8v Ow 

(V x A). 	= -- [a(hAw) _a(hA)
h.,hw 	 av aw 

25. a) rp=.iii,(b) rQp i. - 5i, +2i = i- +125. (a) rap =3-0, (b) ior = 

rQp /3 

(c) 	 5i. +n= 

Chapter 2 

1rR p
 
3 q
 

3. Eo= ­

4. 	 Q2= 27reod3 Mg
 

Q i _
 

5. (a) w = QIQ2 1/2
L47reOR 3m J 
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7. (a) M i 2 

(b) = -qq2 
27reom r ro) 

()=r 3/2
(d) t=jrO [ 2 

qEoL2
8. h= 2 my 2 

6V3
10. (b) q =-7 

12. (a) q = 2Aoa, 

27rmEo12 

-no 

(b) q = i7rpoan, (c) q = 2ooabir 

15. 0 =tan-'[2EOMg 

AL

16. (a) E,=27rEor L r 

(b) E = 2 , 0 [sin-+ (L x >0 

18. (a) E,= -Xoa 2 

EO[z 2+ a213/27r 

A 0a2 

20. (a ) E , = r + 

A0z2 
27reO(a +z2 2 a) 

22. (a) QT 47rEOAR 4 

23. (c) PO (x2-d 2) |xj <d 
E,,= 2eod 

0 |xl>d 
25. (c) 2por r<a 

3eoa 
E, 2 

pa r>a 
L3eor 

26. E = pi 
2eo 2E 

27. W=- Acyo1
4e 
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rQ (b) r = 4R 28. (a) vo q
27rsRm' 

29. (a) E=-2Axi.,pf=-2Aeo 

31. (a) Av =ro 
Q0 

32. (a) dq 	 -
R 

dz' 

33. (c) V~- oa 2 cos 6, (d) r =rosin2
0 

4reor 

= ­34. (d) q, 

36. (a) E, = - In f 1­
27rEo\ 	 y/ 

q ( q qEo /4 

38. (a) xo= l67reoEo, (b) VvQ] 

q(c) W= 
2 

161reod 

43. (e) A = -= R2 R2 
2 

44. (g) qT=-47rEoR21r 

Chapter 3 

2. 	 (a) p =A oL2, (e) p. =QR 

3Q 
4. (a) po - TrR-3 

4iirsoR'3Eo 
7. (a) d =4 .RQ 

Q 
8. (b) =27reoEo

L2 

R3 

10. (a) Pins=D3 

sinhx/ld12. 	 (a) V(x)= /o 
2 snh 1/1d 

maRAor­15. (b) Q= 
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A 
17. (a) Dr= 

27rr 

19. (a) A'=-A"= E 2 ,,, 21+A 

23. (a) 	 Por r<R 

0 r>R 

s In & 
%26. (a) R = 

ID(0-2 - 0%) 

b)C= 27rt(62a -e31. 
(b -a) In Ea 

El b 

33. of(r=a1)= POao( 1 -e / er.);Tr
3a, 

35. 	 p=poe -" '(3eA 

Vo sinh V'ikR(z - 1)
38. (a) v(z)=- sn~~ 

sinh Nf2_RG 

41. (b) EIN[E2(l) - E 2(0)] + dv = J(t)l
2 d 

V 0/l 212 
(c) E(l)= , T -- (-- 12)(f) 2= 

LtVO VO 
1 212 

(Vo \ 
42. (c) E?= 0 = 

Ro-R) 2vrEpl 

43. (a) W 	 - p- E 

44. W= 1 2 R3 

47. 	 (a) W= 

81reoR 

48. (a) Wj.j=4CVo, (b) W 4.J= 0CVo 

49. (b) W=-pE(cos-1) 

50. h = -(e - o) 2 
p,,,s 
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5 2oA Pod 2 
52. (b) f,=-- o 

2 (s+d)LsoJ 

54. 	 (b) f= (e-o) 

In ­
a 

55. 
2 s 

1 2 dC -NV4R~eo
56. (c) T =-v -­

2 dO s 

(a) v(t)= OrfUwt57. 
41reoR 

58. (a) p!=poe-<16U 

1 2 nC 1 r3nC
59. (a) nCi >-+ 	 , (c) -> , o

R RL 2 R' 2 C 

Chapter 4 

2. (a) O-o cos aye-' x >0 
2EaV= 

cos aye= x<O 
126a 

sin ny sinh nr( -x) 

4. (a) V = d d 

nodd n sinh­

7. (a) V,,= 2 sin ax 
eoa 

12. P2 -P1­

2 -Eorcost Osrsa 

-Eor+ 
2eor 

cos4 r>a 

13. 	 (a) E= Eo(1+L) cos4+ A(i-Eo- sin.0i 

A (t)
(b) cos 4 < ,t (c) Ama.= 4 

reaEo 
41rEaEo' 
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a:5 r:5 b 

Voz 
b - r s c 

8p,,,gR17. (b) Eo0 
27E 

22. V(2, 2)= V(3, 2)= V(2, 3)= V(3, 3)= -4. 

23. 	 (a) V(2,2)= -1.0000, V(3,2)= -. 5000, V(2,3) 

= -. 5000, V(3, 3)=.0000 

(b) V(2, 2) = 1.2500, V(3, 2) = -. 2500, V(2, 3) 

=.2500, V(3, 3)= -1.2500 

Chapter 5 

8b2mVo(b) B> 	 , (e) B2> 2 )22. es	 e(b 2 -a 

3. Bo= ­
qvo 

4. (d) = 	 2 m RBO 

8. (c) J=o-(E+vxB) 

nj&OI vT
10. (a) B.= 2oI(a2+b 2, (c) B.=Mrab	 2va tan-n 

goKoir12. (a) B. 
4 

1 3. (a) B = L,+ r " 

15. (b) B, =mjod
2 

(y-a) IyI <a 
17. 	 (b) B.= 2a 

1 0 jyj >a 

18. (d) y= atx=-00 

21. (a) m2=jqaa 
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23. wo=vSM 

27. (a) 	 I'=(p2-M ) 2LI11yI(AI +pA2) =si 

-Mo. 

34. 	 (a) H = 2 

j[cos Oir+sin i,6] 

12S 

35. (a) 	H.(x)= - (x - d), 2 Is 
Dd (b) 2D= +M 

36. (a) f.= A(y - 0o)HEDs, (b) 	f, = j 0 M0 Ds [H0 + MoI 

Chapter 6 

1. (a) M=po[D -iD--T,a	 [D 

3. (d) v (t)=vo 20sin lt + cos Ptl e- 0= 

i (t ) =MH4 sin 3t eBobo3 

(e) vo> Bobs 

4. (a) M= ONsIn a, M = oN[R -,/7-a7]
27r b
 

2
 
=3pO(IdS)
7. (c) 

32 rd 

8. 	 (a) H.= K(t), (b) K(t)= Ko X
 
\xo- VtP
 

ro-da4 (9. (a) i=-	 dr, (C) P 
2 dt 

10. L =poN2[b- bF-a7] 

14. 	 (a) 2= , = 
v, 2N1 i, N2 

16. (a) 	 V 0c=J.B.d (n.-p _)
q(p.+n,+ n_) 
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1O Vol R217. (b),(c) EMF=- In ,
27r R1 

(d) EMF=- In R2 
27r R, 

18. 	 (a) H=0,B=poMoi,, (b) voc=-(b2-a2 
2 

20. 	 (b) V> 
Aoo-ND 

21. 	 (a) (R + Rf)
G 

4Lf 
(b) 	 C,,j, = 2; C > Ccrit(dc), C < Ccrai(ac)

[R,+Rf-- Gw] 

( I [ R,+R-G2u2 

(C) 	 woLfC 2Lf 

22. (b) H, (x, t) = 2I sin-ner
n=I nrD d 

n odd 

.'o4H 0 nTx
23. 	 (c) H,(x, t) = Ho - sin r e _ 

n=1 n7r d 
n odd 

(-I 	 )n4K, (2n +1)ry , 
-e	 25. (b) H(y, t) = -Ko+ Z cos I ­

n=o ir(2n +1) L2D J 

r (+)y18 +e -(0 +)Y18 
(d) i (y)=Ko K[e(I)D8 +e - )D/8 

R_)26. (a) H (x) = KoR_ [2e R~x/ R+e 

--e +21 R12 

27. 	 (a) H (x)=Koe xeRx/2 R213 122 2 2 

28. 	 (a) 

Ko (1 A -ek(xs)(i. +ji) 1+ +)e- -jii 

$(x)=<0<x<s A 0S 

2K, e '( - -_k Ix 
y 	 ­ x>s 

-k + I+ AkIe h 
Ao7 L Oy 
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cosh k(x -d/2)
29. (a) H,=HH o hk/

cosh M1/2 

2Ira Ji[(a/8)(1 -j)] 

33. (a) T=-L 0cos wotsin 26 

34. 	 (c) T = M0 1I1 2 COS 0, 

02(f) 0(t)= 6o cos#t+ asin6t e 

35. (a) L(x)= -ln, (b) .	 o In b 
27r a 41r a 

-I2(,L 
12 

-- jo) In b 
a 

37. h = 2 2 224 7r p,,,(b - a ) 

Chapter 7 

4. (b) W=4[PEc+poMH] 

jiojo sin kd eo(z=Pd) z>d 
9. (b) Z.(z) [no sin kd -in os kd] z< -d

jon COS kz | z| <d we [no sin kd -jn cos kd] 

aj&,..UF~z) -T(az/2)10. (b) E.=Eoe e z<G0 = w 2 g -­
z<O 4 

11. (a) tl - t2 = 2(Z2 - Z 1), 
co 

(b) t' - t2= Y(tl-t2), (C) Z 2- Z'1y 

(a) u'= U,-V u.,I1-(vu/co)12. 
1-vu/co 1v.c 

15. (b) e(w)=eo I+ 2_2 
(00- &2] 

2 2 

16. 	 (c) k 1 
c w(w-Fwo)J 

20. (a) E=E0 cosw t- -COSa 	 - ­

22. a2 -k=-w2 s=, -k=12
is 



708 Solutions to Selected Problems 

26. 	 (a) LI+L2 =si sin 6 +s, sin 0,=h, tan e2+h 2 tan 0, 

31. 	 e,=41.70 

33. 	 (a) I- 2 ; /2 n -2 

(b) 	 R'=aR 
[Vn"( -a")Vn - a+ a2] 

Chapter 8 

2. 	 (c) 6(z)- Vo sin - (Short circuited end)P(z ) e 
sins l 

2Vo sin 2kz cos2at
24. 	 (c) w =.,+ksc , (d) v(z, t)= sin Al 

5. 	 (b) k 
1 

14. 	 (a) V=- V-= 2Rz 

16. 	 (b) tan ki = -XYo
 

1+
 
21. 	 (c) VSWR = =r5.83 

22. 	 (b) VSWR = 2 

23. 	 ZL = 170.08 - 133.29j 

nA MA 
24. 	(a) ll=.137A+ , 12 =.089A + 

nA MA 
1=.279A+ ,12=.411A+­

nA mA 
25. 	(a) I =.166A+-, l2 =.411A + 

l=077 	 fltMi
1 =.7A+T, 12 =.043+-2 

2(wrla) [b+(a/2)(o. 2 alTc )
27. 	 (e) a = 2 wjpabk~c-.8 2) 

28. 	 (b) = 2e(bk +ak ) 
a.8k.ab(k.2+k, 

http:e,=41.70
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29. 	 (a) TE mode: 

electric field: cos k7x cos ky = const 

magnetic field: sin (k.x)(k/ 2 =) const
sin ky 

31. 	 (b) + +(nT)(P7T) 

32. (a) 	 w 2 =-
k2 

8IA -SopA-o 

Chapter 9 

1. 	 (c) V = Q e-v l'' -*"' 

4. 	 (a) dlff 2 sin (adl!2) (z)- sin az 
a ja' 

6. (a) , =4ireoR3Zo 

(c) (P)= 1 27,
12 7rC 

7. 	 (a) mi.d= 21rHoR 3 

8. 	 (b) sins kr) sin (wt -kr) = const 

9. 	 (a) ZEP sin oe3(krx2) cos ka cos 0 ­

A 2jKod e~kr . kL.S1. 	 E,= 4 cose sin (L sin cos 	0) 

2. (ar=ir o cos [( ­e-rCo 	 LCos )-i 12. (a) t, =TL sin 9 
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