Answers to Selected Problems

CHAPTER 1

P1.1.
P14.
P1.6.
P1.8.
P1.10.

P1.13.

P1.16.
P1.19.

P1.21.

P1.24.

P1.26.
P1.28.

P1.29.

P1.31.

P1.33.

P1.36.

P1.39.
P1.42.
P1.45.

(a) 1/3; (b)0.75; (¢)1/V3

@ -2 (b)-1; (-1,-5 @1
Yes

(a) 25; (b)16; (¢) 12V2
@x+y+z=4

%(ax +a, +a,)

V10

2a,

+(cos2¢p a, — sin2¢p ay); (a) +a, (b) i(%a, - %ad))
(xax + yay + Zal) (rcarc + Zaz)

a) —-mMG ;o (b)) —mMG————

( ) (x2 + y2 + Z2)3/2 ( ) (rf + Z2)3/2

mMG
(C) - rz A

@x>+2y>=9,z=3; (b)6x =3y =2z
rsinf =1,¢ = 7/6

0.19490?
7L2 away from the center of the tetrahedron
€0
(a) No solutions; (b) —108mwg, C at (3,3,2)
@i 30: 1 [ 30
dr*  4dmwegma’ 27w\ dmwegma’
_ 2w
Va* + 72 :
0.046u(1 dz)* toward the origin
md*w

S (b

(a) Same;  (b) 4ol

(a) 0.45upa,;  (b) —0.057upa,
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802 Answers to Selected Problems

P1.47.

P1.50.

P1.53.

(a) _3BOax; (b) BO(ax + 2ay);

Ey

-5 (2a, —a, —2a;)

3B,

() qE

2 %

CHAPTER 2

P2.1.
P2.4.
P2.7.
P2.9.
P2.12.

P2.15.
P2.18.
P2.21.

P2.23.

P2.25.
P2.27.

P2.29.

P2.31.

(@1/72; ()0
0.5708

0

2m/3

(b) qTEOaz; ©o0

(a) —2Byyycos m(x — vpt); (b) 0

(a) Byhbw sin wt;

(b)0

(@) 128A; (b) 87 A

(@) 16py;  (b) py/48

@3ic mic

3
Oforr < a,

J0r2
3a

CHAPTER 3

P3.2.

P34.
P3.6.
P3.9.

P3.11.
P3.13.

Ey
3 x 108

(a)

Ey(0.6a, — 0.8a,)

po(r’ — ) Ta’py

J()Ll
— agforr < a,?ad) forr > a

3

a, fora < r < 2a; 32

2

sin 37z sin 97 X 10% a,;

b
(®) 3 % 108

CYEO

cos [37 X 10% + 0.27(4x + 37)]

B = —e “sin wtagno

+V5/3

(a) %(x2 — az)ax for —a < x < a, 0 otherwise;
a

2

2

r a
(b)pLa,forO <r< a,pLa,forr > a
3a 3r

(a) Yes; (b) yes;
V X v=—-2wa,

(¢) no

(c) By(—3a, + 2a, + 2a,)

a, forr > 2a



Answers to Selected Problems

P3.16. (a) Both sides of divergence theorem are equal to %;
(b) both sides of divergence theorem are equal to zero

IE, dB, 0H, aD,
P317. —=-—— —=-J] - —
ay or = dy ' ot
P3.20. (¢)
[f]z=200m

C
P3.23. (a)
[E]: = 200 m> V/m D
377
B C
18.85
A \ \ \ NE s
0 1 2 3 4 5
(d)
[Hy]l:4p,s’A/m
D
01
c B
0.05 -
~1200
4 \ \ , E \ \ \ oA
A —900 —600 —300 0 300 600 900 1200
— -0.05
B c
—-0.1
D

P3.25. (a) 45 MHz; (b) 6%m; (¢) —y direction;

(d) 0.1 cos (97 X 10’t + 0.3wy) a, A/m
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804 Answers to Selected Problems

P3.26.

P3.29.
P3.31.

P3.33.

P3.34.

P3.37.

P3.39.

[1 - 3k|’

0
0

E = —37.7sin (157 X 107t ¥ 0.57x) a, V/m for x
H = F0.1sin (157 X 10"t ¥ 0.57x) a, A/m for x

Lokl 1 2
(3)2, ()1, (©)0; (3)3,

=
=

2 1
(b) gorz

(a) Elliptical; (b) —2

2
E = 1.25E0{cos (277 x 10% — %z + 0.204877) a,
. g, 2w
+ sin | 27 X 10°% — ?z + 0.20487 a,
E 2
H = 0[—sm (27T X 10% — 27 + 0.204877) a,
967 3

2
+ cos (277 X 108 — %Z + 0.20487r) ay}

(a) Right circular; (b) left circular; (¢) left elliptical;
(d) right elliptical

Volo 2 Volo
S t_
(a) Zin (b) )cos o V mogoz) a

2.5
(a) 0.0233 %; (b) 1.084, 0.4763p,
0

CHAPTER 4

P4.2.

P4.4.

P4.7.

P4.9.

P4.12.
P4.14.

P4.17.

P4.20.
P4.21.

P4.25.
P4.27.

(b) 0.431 X 103 Hz; 1/V2
Pro {(x —d)a, + ya, B (x +d)a, + yay}
(x—d)z—f—y2 (x-l—d)z-i—y2

27re)

D
(a) 2g9Ey(2a, + 2a, + a;); (b) 250E; (¢) e
€0

wQa?
4
3k o
(a) 21.224 m, 3.10;

N T |
“ 4arr*1In (b/a) ©

1
b) —V, I,
()200

(b) 91.82¢7%%3% cos (277 X 10% — 0.074z + 0.19887) a, V/m

(a) 1.5791H3 e 2 W/m? (b) 1.3654H} W
2.25#0, 1680

1.0883 x 10™*m';0.036276 rad/m; 1.732 X 10® m/s; 173.21 m;

(217.66 + j0.653) Q;9.189 km

280
9Bug



Answers to Selected Problems

{14.493 cos (277 X 10% — %z + 0.16377) a, forz >0
p4a30 E=
14.493¢%953342 cos (277 X 10% + 0.07401z +0.1637) a, for z < 0

0.0384 cos (277 X 10% — -7 + 0.16377) a, for z >0
H - 150

0.1675¢"953% cos (27 X 10% +0.07401z + 0.9647) a, for z <0
P4.33. E, = [0.4744E, cos (3w X 10°% + 1077z + 0.89767) a,
+ 0.1161FE; cos (97 X 10% + 3 X 1037z + 0.90437) a,] V/m
[0.3354 Ege 02531072 co5 (37 X 105 — 9.425 X 10737z
+0.1476m) a, + 0.1433Eye 7891072 cos (977 X 10°%
— 22504 X 10737z + 0.07727) a,] V/m

E,

P4.36. E, = —Ejcos (ot + Bz)a,; E = 2F;sin ot sin Bz a,
E, 2E,
H, = ?cos (ot + Bz)a, H = S cos wt cos Bz a,
2E
[Jsl.=0 = =20 cos wt a,
n
CHAPTER 5

cos 0

P53. (@) esinx; (b)rcose; (¢) ——
P5.5. 16x + 32y + z = 24 r
P5.7. Direction lines are (x> — y?) = constant
2 2
r-+(z+a)+(z+a
P59. V = PLo In ( ) ( ); equipotential surfaces are
4me r*+ (z —a)P+ (z — a)

c—1 2 2 -1 2 2
()(r> + (C ) (Z> = 1, where c is a constant
4c a c+1 a

d? :
P5.15. —pg for x < —d;p0<dx 4ot ;‘d) for —d < x < 0:

e 2e

3 2
Po 5, X pod
= - x+ = <x<d, >
e <dx X 3d> for0 < x < d; 6o forx > d
P5.18.
&x et + e(x — 1)

t
Vofort < x < d,

Vofor0 < x <1,
00T x 821+81(d_t)

(a) 82[ + Sl(d - t)

€182

(b) 82t + Sl(d - l)
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806 Answers to Selected Problems

Vo(r — b) 2megb

P5.21.
a—b 'b—a
P5.22. 2.03365
2a + b
P5.24. 27uN2a’c In 22
2a — b
I
P5.26. —
167

P5.29. (a) —0.0395 sin 10%7¢ V; (b) —65.285 sin 10°7t V

P531. () U\/El =3 () U\/El <1; (0 Vopol <1 andi > 1

P5.33. Inductor of value L = udl/w in parallel with a series combination of
%L and %C, where C = swlL/d

P5.35. 534.881 A-t

P5.37. 8.4 X 10* Wb
Vw
2d

P5.42. (a) %Nzlzﬂaz(/,b — po)a, for0 < x < b, —%Nzlzﬂ'az(,u — o) a, for
I < x < (I + D), 0 otherwise;

P5.39.

(8 - 8O)a)c

(b) %N 2I3ma’b( — o) from mechanical to electrical form

CHAPTER 6

P6.2. 1:p H/m, 60g) F/m; 4 Q)
P6.6. 125V,25Q,60 Q,2us
P6.10.

[VIi=12uV [[li=12usA

54

- [ ]
2l | i

(a) (b)

P6.13. V™ = —02V*", I =0002Vvh Vit =02Vt 1T = 0.004V"
P6.15. 150 m, 4gy; A = 8/15



Answers to Selected Problems 807

P6.17.
v,V
1
1/4
9/64
|_| 100 110 ] s
o| 10 40 50 |_| 160 170 ’
—9/16
av— 1 _ W
P6.19. — + V- = fort > T,
@~ Tz acz, " :
iy 20 = Yo -0pczy - o > 1
2 2
P6.21. (a)L; (b)3
P6.23. (a)
[VIisoo. V
75
375
1875
9.375
\ \
0 1 3 5 bus
(b) 62.5 X 10707
P6.27.
[V]Z:O’V [V]z:hV
10 f—
15
5.4 51 6l
/@ 36 0.5 L v,
0 t 0 1
s 3l i 20 4 T
Up Up Up Y% _o8 U -0.4
—4.4
-7




808 Answers to Selected Problems

P6.29. (a) 384 Q; (b)48.40Q

P6.32. (¢)
V2 (Z, 11T)
A7
0.82 K,V
I W
0 09 \
—02 K,V
CHAPTER 7
P7.2.
d Vrms» V Irms, A

0 07906V, 0
b 0.6374V, 0.0047V,,
0sy, 0.0061V,
! 03536V,  0.0071V,

m)p
P75 — =123

P7.7. 4.7746 cm
P7.9. 0.3229 GHz;0.7920 GHz; 1.2698 GHz

P7.12. (59.78 + j75.80) Q

P7.14. 20cm

P7.17. (40 — j30) Q;30W

P7.20. 30Q;75Q

P7.22. 0.4119A;1.53

P7.26. (a) 1,562 MHz; (b) 4.0

P7.28. (r -2+ x*=1

P7.30. (a)2.0; (b)1.56; (c)2.24

P7.32. 0.1261; 0.094)

P7.34. 0.093A to 0.159A

P7.36. (0.3281, 0.458)) or (0.496A, 0.042))

P7.39. (I, = 0.313A,1, = 0.136)) or (I; = 0.168A, 1, = 0.364A)
P7.41. (144.23 — j32.59) Q; (1.035 + j4.561) X 10 *m™*
P7.43. (a)20.01W; (b) 11.77W; (c) 8.24W

CHAPTER 8
P8.2. (a) Yes;
1
(b) F(—4ax + 5a, + 3a,) cos [37 X 107t — 0.027(3x + 4z)]
ar



P8.5.

P8.6.
P8.9.

P8.11.
P8.15.

P8.17.
P8.20.

P8.22.

P8.25.
P8.28.

P8.30.

P8.34.

P8.36.

Answers to Selected Problems

(a) 47.7465 MHz; (b) along (—0.6a, + 0.8a_);
1 .

(©) 55— (=j0.5a, + 0.8a, + 0.6a,)e/(00v=082). () left-elliptical;
aw

(e) 0.1658 W
1cm

E
§°{3 sin 207rx [cos (107t — 83.776z) + cos (2 X 10071 — 199.7937)]

— sin 60mx cos (2 X 107t — 91.293z) }a,
(a) 0.25; (b) 0.4307; (c) 0.221
0.866 0.6378 0.6495
@—— ®d—— ©—
(a) 1.7047 X 108m/s; (b) 1.7321 X 108 m/s
E, = 0.0294Ey(a, + a,) cos [6m X 10% + V27w (x — 2)]
E, = 0.6863Ey(a, — V2a,) cos [67 X 10% — V27 (V2x + 7)]
(a) 3ey;
() E, = —0.5Epa, sin [6m X 10°% + 107 (x — V3z2)]
E, = Ey(0.2887a, — 0.5a,) cos [67 X 10%t — 107(3x + V3z)]
+ 0.5Epa, sin [67 X 10% — 107(3x + V3z)]

(a) 23: (b) 2/ V5
0.9152 (TE,); 0.9130 (TE, ); 0.9090 (TE,)

(7Td Ve, ) (2,/21) cos 0;
tan cosb; | = —
/\0 V Sin2 Oi - (82/81)

1 ax—1+4 Va®x® —2ax + 8 & 25,
z=—In i
a 60_1 20 «

Xg =

[S(Zm + 1)\

161’10\/(;

2/3
} ,m=0,1,2,...

CHAPTER 9

P9.2.
P9.4.
P9.7.

P9.10.
P9.12.

P9.14.

424cm = a = 447 cm

(a) 1.70; (b) 0.366 cm, 4.9¢

44721 MHz (TE,,); 53852 MHz (TE,,); 5656.9 MHz (TE,,);
6403.1 MHz (TEO,],Z’ TMLLO); 6708.2 MHz (TEL],]’ TM]y],l)

6.096 GHz (TE,), ); 6.685 GHz (TE; )

0.4442 cm, 1.2726 cm

2t MY 2m(d — ¢t A )2
(@) tan 27 [1 — (1) tan 27 =) o2 _ (1)
A A, A & A

_ Va/e,V1 = (A/A)

Vies/er) = (M/A)?
(b) 3.479 GHz
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810 Answers to Selected Problems

P9.16.
P9.17.
P9.24.
P9.25.
P9.27.
P9.32.

P9.34.

P9.35.

0.882 X 107 Np/m
(¢) 9276

0.7108

Ty = V2P V2T,
(a) 4.89us; (b) 106 ps
101.5°

E
E, = _T§(7ax + a,) cos (6m X 10% + 207z)

£

E, (2a, + a,) cos (6m X 10°t — 60mz)

+ J(ax — 2a,) cos (67 X 10°t — 40mz)

H, = ————(a, — 7a,) cos (67 X 10%t + 207z)

H, = ——(a, — 2a,) cos (67 X 10°t — 60mz)

AE,
+—"(2a, + a,) cos (6 X 10% — 40z)
157]0

(a) 1.25cm; (b) —0.6E, cos (67 X 10°t + 207z) a,; (c)2.5cm

CHAPTER 10

P10.4.
P10.6.
P10.8.
P10.10.
P10.12.

P10.14.

P10.16.

P10.18.
P10.22.

P10.25.
P10.27.

3.2038 V/m; 2.2503 V/m; 4.133 X 1073 A/m
0.2024)
6.075
21932 W
0.0167 A,0.01 W
nBILsin 6 .
8mrr St

IyL sin 6
—Lsin (wt — Br)a,

(a) E = n (wt — Br) ay

H =
8mr

2
(b) 207> (i) ,1.5

mn (2mwa\*

o
(T . m _m

(a) |cos ¢ |sin <2 cos 1,[;) ; (b) |cos | cos <4 cos i 4)

Five elements spaced 2A apart, current amplitudes in the ratio 1:2:3:2:1,
and progressive phase shift of 180°

sin 6 sin (Bd, sin 0) cos (Bd, cos 6)]

(a) 0.8284; (b)4; (c)0




Answers to Selected Problems

77_2

jBEabe P"

JBEyabe ™" 2
P10.29. ( - ) - <'82asin0008 d>)

. (Ba . . (Bb ..
sin 751n9005¢ sin 751n051n¢

X

>

b
%Sinacosqﬁ %sin()sin¢>

8 ab

4\ 2\ A
(a) e (b) B () 1-445 (d) 32

P10.33. 12.543°; 71.973°; 91.368° 110.928°; 133.672°

CHAPTER 11

P11.2.

P11.5.
P11.7.

P11.10.
P11.13.
P11.15.
P11.18.
P11.20.
P11.22.

P11.24.
P11.27.
P11.31.

3Vy sinh (wx/b) . wy  Vysinh 3wx/b) = 3wy
SO G T 2 b) 0.1517V,
@ Sinh (ma/b) ™ 5 4 sinh Brajp) S0 5 @ 0

0.4337,0.7981, 1.0347,1.1058; 12X
sin 2

@V,=12V,Vz =525V, Ve =2V, Vy=1475V, V=TV,
6.1033
d

Vp=275V; (b)|Eg|l =
0.9242¢, C

12.536¢&qa

3.873¢qa

160.55 Q)

227.8 pF/m; 38.2 pF/m; 35.7331 Q; 1.2285 X 108 m/s

o7

435 Q

V, =3871V;V, =3226V;V; = 6452V

V(4,2) = V(4,10) = 438V;V(4,4) = V(4,8) = 3245V,
V(4,6) =124V

V/m; (¢) £61.25¢5 C/m
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