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Chapter 01 H&EH|

(a) A+B, A-B
(b) A=B

1.2

(a) 0

1.3

(b) —cos(48”)a, —sin(48”)a, .

=AB+A.C

A+(B+C)

14

=AxB+AxC

Ax(B+C)

1.5

e 2t

.
o

=
=
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=0
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111  (AxB)(A+B)=16a, +8a, —28a,

1.12
(a)a—é—za+la+3a
N TR VR T
(b)
B-A=(-1-2)a,+(2-1)a, +(1-3)a,
=-3a,+a,—2a,
© AB=(2)(-1)+()(2)+(3)(1)=3
a, a, a,
(d) AxB=|2 1 3|=-5a —5a +5a,
-1 2 1
AB 3
e) 0 :cos‘l( ):cos‘l[—j=70.9"
(€) 04 1B Jiade
(H B :(B-aA)aA:i(2a +a +3a)
! 14T
(8)
14 14 14
20 25
=——a,t+—a —a,
14 147 14
1.13
(@) 4=+(2)" +(1)* +(1)* =6
a —é—ia +La +La
A y 6 R 6 0 \/g (4
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(b)
B-A=(3-2)ag+(2-1)ag +(—4-1)a,

:aR +ae—53¢

(©) A-B=(2)(3)+(1)(2)+(1)(-4) =4

a, a, a,
(d) AxB=|2 1 1|=—6a,+lla,+a,
3 2 -4

A+B 4
e) 0,5 =cos™! (—j =cos™! (—j =72.3°
©) 04 AB J6/29

4 2 2
B,=(B+a,)a, =—ap+—a5+—a
(N ||( A)A3R363¢
(&

4 2 2

—§a+ia—&a
3 7370 5T

1.14
() A+B="7a,+2a,+5a,

(b) A-B=(3::1p+2:1¢)-(4::1p +5a,)=12
a, a, a,

(c) AxB=|3 2 0|=10a,—-15a,—8a,
4 0 5

1.15
() A+B=6a, +42a,
(b) A+sB=9
(c) AxB :—12\/539
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#Ef

Ao

1.16
(a) r=4a, +3a, +12a,
(b) r=35a, +12a,
(c) r=13a,
1.17
(@) Aj=(A-a)a =(2a,-a,)
(b) A, =A-A =(3a,+6a,+5a,)
1.18
(a) a ——la +§a +£a
A 7 X 4 y 4 z
1 3
b)a, =+ —a,——a
( ) L (2 y 2 ZJ
1.19
(a)
cosesz.a’C 1 - 0,=705°
A 3
Asa 2
cos0, = ~== 5 0,=482°
’ A 3
cos, = At 2 g 4900
A 3
(b)
cosO, = .axzz - 0,=60°
r 4
re a)’ 3 o
cos0, = == - 0,=414
r 4
cos0, = "8, zﬁ —> 0,=64.3°
r 4
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120 +—(-a,+2a,)

-

1.21
(A-ag{)aq = (2\/§ax +Zay)-[—§ax +layJaR

2
:x/gax—ay

1.22

1
(@ F = EaR

(b) K, =F-F, :ia9—23¢

NG

123 K =F-F_ :%aR —2a,

I E 2 A2 HE

124 r=3a,+4a, +za,

=r-r
1.25 ®
=-—xa,—ya,+4a,
1.26
(a) a —2a +1a +2a
n 3 X 3 y 3 z

®b)r=r+da, =[1+§djax +(1+%djay +[§djaz
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1.27

(@) E = |q<.1-3 '31-2| =

2 2 1
-a,—2a,+2a_)s| —a,——a +—-a
( X y z) (3 X 3 y 3 zj

a

. 1 X z 1
(®) psp, = |R1-3 ><a1.2| 25 -1 2 2 =§|(Zax +5a +6az)
2 =21

128 R, =(2-3)a, +a,

HE LS
129 3 4ef
130 54

1.31  180° —94.10° —42.95° = 42.95°

1.32 %|q¢2_1 xRy | = %\/36+4+ 64 =5.1

133 S-155
a
134 Y4

135 0=180"-84.3°=95.7°

1.36 k,=-3a,+4a, +5a,
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1.37 il(4a
5

138 (@) rea,=——==p

1.39 78.7°.

140 (a)

141 0=cos™ A.Bzcos’1 4 =68.3°
AB 313
1
142 (a) Ex+y+z:l
1 2
b) 2a,+—(a,+2a,+2a, )=—

143 x+2y+4z=13
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0% B e

=1

144 (a) ds=4dddza,
(b) ds=2dpdopa,
(c) ds=dpdza,
(d) ds =—dpdza,

145 (a) ds=36sin20°d0dda, =12.3d0dda,
(b) ds =4sin30°dRdday =2dRdda,
(c) ds=-4dRd0Oa,
(d) ds =5dRd0a,

146 (a) xdydza,
(b) zdxdya,
(¢) *pdpdpa.
(d) +2dddza,
(e) *dpdza,
(®) 19sin0d0dda,
(g) *RdRdOa,
(h) +(R/2)dRdda,

AhE Wk
1
147 H= o ~
) A
1.48 Ezq[(x_xl)ax+(y_yl)ay+(Z_Zl)az]

[(x_xl)2 +(y_J/1)2 +(Z_Zl)2]3/2

1 B[ T (B ) () e

1.50 (a) ¢=180°—-634°=116.6°, z=3, (b) ¢=116.6.
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151 (a) a —La +ia +ia

B I TN
1 1 1

b) a,=—az+—a;——a

(b) F ATy T

1 V3

1
(c) a,=—rap+——=ay——a
) 2\/5 R 2\/5 0 5 ¢

152 (a) A=+2a, +%az

() A=§ak

2
1.53 H= e (xa,+ya,)

1 Xz

yz
= a, + a
e ] N ErechN e

[2, 2
=X+ a,

1.54 H

155 a, = L(—ap +3a,-22a, |

W2

1.56 dl=dpa,+pdda,+dza,

1.57 Hets otefd Hatd® 1 Qo= 2t DEtagks FEIE AHELHOF
&

1.58
A sinBcos¢ sinBsing cosO || 1
Ay |=|cosBcosd cosOsing —sin||1
Ay —sin¢ cosd 0 1
1.59 3 d=
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Chapter 02 & &H et

My
—2\/§a +a
2.1 a,=——2

Vi3
2.2 X7t StEof et EFROIM A A Y= A elnt

23 (a) r(p)=(2+0.5cosp)a, +(1+0.5sinp)a,

(b) dl= j—:pd(p =(-0.5sinp)dgpa, +(0.5cosp)doa,

24

A r(y)=xa. +ya, +|Ja’—x*—y*> +a|a
()(y) lxyy 1 y z

(b)

P =|a, -—2—_a_|dy
T ey
(c)
ds = dl' xdi”

al a, + J
\/az_xz_yz o \/a2—x2—y2

a,+a, } dxdy

25 (3 r:xax+yay+\/az—y2 a,

(b) ds=dl'xdl? = [az +Layjdxdy
2 y2

a” —
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2.6

2.8

2.9

2.10

(@) r(p.¢) = pa, + za, =pap+%\/16—p2 a,

2
(b) ds= (g—;x@j dpdd = [ép—ap +pa, Jdpdq)

o J16-p*

Hr

(a) 28/3
(b) 28/3

T
4

(a) r=xa, +ya, =xa +yl-x’/4a,

(b) -In2

R=3 . " o $=60° . . 0
JCA-dl:IRZZRs1n90 c0s30 dR+I¢:w (—sin ¢)3sin90° d¢

R=2 _ . R o $=30° . . 0
+ LH Rsin90° cos 60° dR + j¢:600 (—sin¢)2sin90°d ¢

_VB3s5 (1. VB +1(_§j+2 NERR|
S22 (2 2/ 20 2 2 2

-3(8-1)
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2.13
[jAaeas=[ A-(appdd)dz)

a¢dpdz + j

At $=210°

+IAtz 0 —a.pdpd¢ +.[

Atz

a¢dpdz)

*(a.pdpd9)

+
At ¢:3o°

[

I Jp 3pcos30° (dpdz) I I —3pcos210°(dpdz)

[ 2 0pdpdy s [T 7 2(5)pdpds

=807 + 60+/3 + 60+/3 +0—80m = 12043

2.14 -3¢
MBI HYO|ICIAHE
2.15
(a) VU = 6ze*"a, +3ze2x+yay +3e>a,
=5sin¢a, +5cosha, — a,
(b) VV =5sinda, +5cosda, 2211
sin O cos cosOcos sin
ey VW ==2 2 ¢aR+ e (I)ae— R3¢a¢
2.16 (a) 6
(b) -In5-10
(©)
p sin 0° cos 45° sin 90’ cos 45°
= [ 5] st
D 2 8
_
82

2.17  (a) G, (b) O, (c) 9, (d) o
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218 3 ¥efE

219 (a)5
(b) -8
() 6

220 VW =4J2a,-8/2a,-2{2a,

2.21 (a) Po> P4
(b) ps
(©) pis pys p3OIM p, 2 EOICE

2.22
(a) VV =2a,

(b)
Loy 1w 1 v

=—ap+——a —a
R " R Rsinoop °
=2cos0Oa, —2sin0a,

(c) VIV =2a,

24

223 VV=—a,+_—a, +a—a2,
Y z

224 (a) Vf =V(kx+k,y
(o)

(b) kOl $=Z 0l 2
(©) ¢ /K| = 2HOIN FR7tx 0| 45 Azolct,

225 O=cos™! AB_ cos™! —36+64 _ 73.7°
AB 6 + 82

2.26 3a, +a, + az)

1
(a) a, = ﬁ(

(b) 3x+y+z=12
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2.27

2
ds = map +pdpdda,
V4

0’
=| ——=a, +pa, |dpdd

2416 —p?

228 r=xa, +3xa, +2x"a,

M

—_

i g

2 M

B

U

ap

_ 2n pm 2 . _
229 @=| " jezo “eay a® sin 0d0d¢ = 4ra

-2R
e
2

230 ®-= ;0 [0 R sin 0dRd0d} = 2r(1-¢ )

Cto|HH A B CHo| M A e

231 B4

232 (a) VeA=—

(b) v-B=l(1np+1)—sin<|>+3z2
P

() V-C:—%+2e’R cos0— RsinOsin2¢

233 (a) V.D=1,(b)1

234 (a) 3,(b)3
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239 (a)

N

<

=2xa,

o|d

& & %

=
<

o|& o

VxA

=2xa,

(b) VxA

a

o
Ko

a

oo
Ko

a

oo
Ko

a

o
Ko
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etSEtA o

247 (a) VIV =2z+2y
(b) V?V =3zsin¢
(c) V*V =3cos¢

Sl
=

X He|

2.48 (a) HIZHHOIX|2, &2 0| == OtH
(b) 20| =GO HA H| 2T Y
(c) 20| =HOX| T, B2 HE 2 Ot
(d) £ .=0| =& OfL{ 1 H|2|H T &= oty
(e) HIZ|HEOIX| 2, £2f 20| == OtH

() £ =0/ EHO[HM H|2|HHE Y

249 (a) k*A=0, (b)kxA=0.

250 H="a,
P

A
251 E(r)=—7a,
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Chapter 03 H5&H| Bt

22 ¥
31 ¢, =-0I[C]
32 x=+2

2

q 1 1
33 F+F,=———(a,+a +a )| l+——-——F
1t 1 471380612( y )( 33 «/5)

34

-18
F, :(—2.26x15x10_9+ 15x10x10 J .

a
41x8.854x10712 x 52
=(-33.9+53.9)x10" a,
=20.0x10"a, [N]

The electric force on g, is
F, =(2.26x10x10” =53.9x10 )a,
=-31.3x10"a, [N]

HII1E M

35 E=--—F (2a +a,)
10me,

3.6 E=_Pe [(cos 0, +cos0,)a, +(sin 6, —sin Gl)az]
4meyp

37 E=a P Re —a PO az(l—COSd)l) —a P
2ne R\ R ey 2a’ (1-cos ¢, ) 2ngya
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3.9
z'=b
B Z=b pdz'  a(z-z)a,  psaa, 1
R EEE N P2 2e N a2
0 [a +(z—z)] 0 [a +(Z—Z):| -
_psaa; 1 B 1
172 172
20 | [a?+(z-b? ] [a*+(z+b)]
310 E=afs
€

311 (a) E= 0 a, o1
2meea (a/b) +1
(b) b>5a
(¢) b<0.0la

Ps Ps
312 E= -a,)=— 6a,+3a,+2a
280( ) 1480( g )

313 E=Pv,

4e, 7

3.14 R=csin’0

ra
JB

315 20[nC/m]x0.2[m]=4[nC]
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316 ¢/8[C]

317 q/2
3.18 5[uC]
EPNE
3.19 (a) E=0 Outside
E= —iaz Gap
Agg
E=- 0 a. Interior of the conductor
2 Ag,
(b) Ttz EZF 2HA0] 00] E|X| B=5 22| HEEfDt Of 2 EHe| HHO|
2| XI5 OF ot
320 D=(l-¢7)a, (z>0)
D:—(l—ez>az (z<0)
22 22
3.21 D:pv(p—a)ap’ D=Map
2p 2p
azpsl +b2p52 a’
P
3.22 D:%aR,DZ RzﬂaR,D:O
323 D=D,+D,=(7.7a,+2.6a,)[nC/m’]
1
3.24 =
Po 4me,R?
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X

3.25

3.26

3.27

3.28

3.29

3.30

3.31

Y . 1
o=115. hahg S -

sin 0dRdOd o =

= Cf OfL(Ct,

(a) 36, (b), 36

y o-.¢ (L 1 1.1
PO Amgg |5 T 406
- y QO/N
n=l 4n80\/a2 +d? —2ad cos(2nn/ N)
_ 1 péo él
47580 LR
_ _Ps .[ ad¢ j 1
4me, | 7 0 == “
= Pe —an +ln(x'+\lb2+x'2)
47'[80 L Clz +b2 x'=—a
_ Pu v a++a*+b’
4me, _\/a2 +b* —a+d? + b

th3 4o &

It

332 7 =-6.78x10*xIn(p/0.4) [V]
V =—-6.78x10* xIn(0.2/0.4) = 4.70x10* [V]
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333 V= 0
4megR

R=R,
Vo=W(R=b)=[ "E;-al
_L+£(i_l)
4negh 4me\ R b

A
4negh 4me\a b

334 V=V, 4V, =38 - R ]

6¢,
335 2x+3y=0
336 x?=2
337 (PP
) = e Tl
3.38

I

=1
=

Hr

339 @ D= q_,,
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D q

E=—=—9 4
egy Amege, R
e.-1 g¢q
P=D-¢,E=—"————a
e, 4nR? "
g, -1 ¢q
b) p,, =-VeP=-ve| &1 9 4, |_¢
()pp ( €, 47'CR2 Rj

340 394

&y -1 Pe
341 p, =Pea, =P
342 (2) P=¢o(e, —DE, = 7.5¢,(, — 1)a.

(b) pp, =Peap =7.5¢y(g, —1)cosO
_7.5g(¢, —1) a

©F, = 3¢, :
(d) e =2.
343
(@ E=m%
() Suz ¢ P =P-(—aR)=%’
St Pl =N%)=%

Y

2na’(e, +1)
(d) Fsio|ct.

Y

C) S ps=
(©) Sa: ps 2na* (e, +1)

. — a _
SaZ Y Ps = Ps,total _pps -
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BAH =A
3.44
(a) E; =3a,-2a,+4a,

(b) pps = ppsl +pp52 = 280
pps

¢c)E, =—a, =a, z20
(c) Eq 26, ( )

Eps2=_az (Z<0)
(d) El_Epsl :E2_Ep52 :3ax—2ay+5az

345 V,=-y-z

grpps
346 E =¢FE, =——2" _=3388[V/m]
8()(Sr_
347 (a) D=0=E (z>0.2 orz<0)
D =-4.5a_[nC/m?] (0<z<0.2)
-9
go D _ 3x10 a, [V/m].
€0E, €
P=D-gE=-1.5a, [nC/m?] (0<z<0.1)

E= —Eaz [nV/m],
€o

P=0 (0.1<z<02)

Py =Pea, =-15x107a_« (-a,)=1.5[nC/m’] (z=0)
pp =Pea, =—15x10"a a2, =-1.5[nC/m’] (z=0.1)

(b) py+p, =-3.0[nC/m’] (z=0)
~1.5[nC/m?] (z=0.1)
4.5[nC/m?] (z=0.2)

3.48 E=7.5(2cosBa, —sinBay)
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3.49

3.50

3.51

3.52

3.53

3.54

3.55

(a) 3.66g, [C/'m*] (z=d), =3.66g, [C/m*] (z=0)

(b) E, =5a, +53a,
OEEERE;

(a) E; =(5a, +53a.)-5.77a. =5a_+2.89a_

(b) &, =3.0
(@) A=51"%2 ang p=— 22
g +e, g +¢,

() Py =280 A[E, | _ +(-a.)]

e

—— az
16meyd? ¥, +2

| Z&H2 oL %]

1 25x107'8
W, ==5[Clx(V,+V, +V3)=——— | 4+2 |=0.61[W]
r=53[nCl (i+¥a+s) 8nx8.854x10’12[ J (]

(a) E= ;“‘”aR (R>a), E=0 (R<a)
€0

2 2
_4ma’p, _a'py

4megR &R
32
(b) WE :—J‘ DEdv = (a pSD) .[2 J‘ J‘ —RZSIHOdeGd(I)_ZTCa Pso
€9
(©) Wg= I psOV(R—a)ds—— Y psva Sin0d6d = 24 Ps
o-oP e
) w=["2 P < Pedndp, =2 B api,
€9
47
Wy =p? a
E=Poi - 15¢ £
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BA#

H

1]

356 OF 2tEEtA HYA S UHBC)

3.57 Q=-4ne,V, [C]

3.58 (a)
szli[Rza_ij
R? 6R OR
v _<
OR R?
:i+02
(b)
V2V:l£[pa—VJ:0
pop\ Op
o _c
op P

V=clnp+c,
5
359 ¥V :—5(2x+y+3z)+20

In[tan(6/2)]

360 V=V — -
1n[tan(60 / 2)]

3.61 V=V1+L[l—lj (0<R<a)
R a

R

3.62 71.9a, [V/m]
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3.64

b =D| oa, =L S b

2m {(x—a)2 +b? +zz}3/2 {(x+a)2 +b? +zz}3/2

(y=0)
q -a a
Ps = D|x=0 A =_— T 312
{a2+(y—b) +zz} {a2+(y+b) +zz}
(x=0)

SR
366 c=2-__ S
v od(1 1
77+7
2 g g
367 =25 g5
2T RREY
3.68 C=‘Q— S
Vi (e -1

V:s
39 (a) F=—>—(¢,—¢/)a
(@) 5 Wd(z ay

€%, +& (Ww—x,)
b) V, =V, ——r 2=
(b) 1, o
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3.70 (a) 0.243[w]
(b) dV =89.03dx
(¢) 0.11[uN/m].
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Chapter 04 A& 28| Eet

= 0 = al

|.|-|

H

41  24[A]

42  383[A]

43 177[A]

44 107

HEE

45 (a) 2.96x10™* [S/m]
(b) 1.18[pA]
(c) 4.24[MQ]
(d) 5.90 [uW]

46  7.6%.

x2t

47 =g |2FO2
o))

v, -V, _|1n(a/b)|_
I B o2l a

48 R=

4.15[pQ]

49  4.15[pQ]
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410 R :E_L(l_lj

411 o©=1.48x107[S/m]

412 (a) 4.41[Q]

(b) 5.92 [
oV, 1
413 (a) J, =cE, = L —a <p<b
@ =k = v foin(erp)p e (45PEP)
GV, 1
J, =0,E, = —a b<p<
=0 S )@ Jonn(c /) p e (PEPEC)
(b)

&
ps =Dy(p=a)=—"-J,(p=a)
1

&/ )V, (p=a)
1n(b/a)+(61 /Gz)ln(c/b)

Ps =Dp(p=b+)_Dp(p =b7)

B oV,/b & & (p=>)
" In(b/a)+(c,/cy)In(c/b)

G, O

€
Ps :_Dp(p:c):__2J2
P

8,/ )0, /0, (p=c)
ln(b/a)+(cl /Gz)ln(c/b)

()
R 7, ln(b/a)+ In(c/b)
1 216, 216,¢

414 b=a (61 +03)

G,
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415 R= r

l
I on(b* -a*)+o,n(c* —b?)
4.16
_S.V,
0.83d °
E-1 £
c

a

0.83d\f1+(z/d)

1:] Jods =205

0.83d
r_ Vo _083d
1 c,S
417 (a)
R=—2 =% Jtb-ap+c?
sin(0,/2) b-a
b b
= = b— 2+ 2
2 =0, 72) poa T e
(b)
L
1

2noab \[(b-a)? +c* —c
BAHE =¢

418 (a) J,=222a +3a,

G
(b)
J, 1
E =—=—(2a,+3a,
SR
E, J—Z:iav+iaz
(©)
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419 (@) J,=— Vo
t1/61+t2/62
V, /o E V, /o,

1= s Lp =
t/o,+t,/0, t,/o,+t /0,

eV, /o —&,V, /o,

b = 5 =
®) pa /o +t,/0, Ps2 L/o+t, /0,

pm:Dz_DlzL & _&
t,/o,+t,/0,\ 0, o

Hotret

420 [=gqgoc/e
421 o©=0.41[S/m]

4.22

ol

S 1, >1, 07| 20 O L2 2 HO|C}
423 [=4.73x10" #7310

424 p, ZMJOS_ZZJO (‘0‘_2_8_1}
B c, G, O

425 pg=¢ (L—LJJO
G O,
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Chapter 05 A& &t

ELES

[E=

oot
lo
=

5.1 E=B,(-ba, +aa,)

2.2
5.2 - 2mmp-®
qrol
53 (a) v= a,
F, IB
(b) By =——"=———C-a
hwng

2n) 3 +(n-a)
5.5
1
H=a —
®) b 2nd
1 2d
(b) H=(|H,|+|H,|)2cosCa, =a,
(1 + i) T
(¢) a=d
5.6 H=3H1=9—Iaz
2na
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5.9

5.10

5.11

5.12

5.13

5.14

5.15

e
4r 5 2 45

_ 21a° 1 a
@’ +0%) \2a? 157
(b) Hzi{@_ﬁ},z

(@) H
4ma| 3

_ Ia® a
2(612 +b2)3/2 z

=
Il
—

J L a
H=a, “tan' =

T

I dx x/a’ and_[ dx !an'®

(> +a’)? 1 a?

Jbpx=a 1 J
szAHzaxLJ‘ 5 dezax—”tan‘lﬁ
m Jx=0 x4+ b T b

_Ia, b b-c
2 | Va2 +8? \/a2 +(b—c)?

(@) Js =pwpsa,.

2 2 2 2

® H = ©Ps 2. b*+2d”  a"+2d
2 P+ Nad+d?

3

_ops b P
(C) H= 2 az.l.p:a (dZ +p2)3/2 dp

ol
og
0=
L
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o
(b) H:%?% (z>0)
H:—%a)C (z<0)

517 H=J,da, (z>d)
H=-J,da, (z<—d)
H=J,za, (-d<z<d)

518 (a) At STOIML| A7) 4= AL
(b) A7 SUOM = A7 F0| & 5 |l
(c) At STOIM = AH7| 0| & 4= BiLf.
(d) A SUOM X7 | S Y == QU

519 @ MEf

520 3 AEf

5.21

o[
oZ
0z

2 H=0

522 (a) g =1a,/2np[A/m]
Js, =—Ia,/2na[A/m]
Jg3=—1a,/2np[A/m]

(b) 5 4
(c)ZH M=t
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WlE| X}7| 24

5.23
Holdl' _ ol

A-], N e —
C 4TE‘(R_, 47[ Z'=—a p2+(Z_Z!)2
:u_ola ln{(z+a)+\lp2 +(z+a) }

4n (z—a)++p* +(z—a)

H- 1 a a+z N a-z
T 9
4mp \/pz +(z+a)2 \/pz +(z—a)2

524 A=a. Pl in@/p)
21

5.25
Mol
A, =———Inp+¢ : ¢, a constant
2n
or
Mol . a
A=—In—a, : a, a constant.
2 p

526 (a)3EME

1
(b) A:EuONIpa¢ (p<a)
o Nla*
A 2a
p (p=a)
5.27 (a) A, =a, %(uopsco)aR sin® (R<a)
2 .
B, = g(popsw)a(aR cos0—ag,sin0)
2
= g(uopsw)a a

4 SIin®
R2

1
A, =a; E(Hops(D)a (Rza)
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4 (@g2cosO+agsin0)

1
B, = E(Hops@)a

R3
(b), (c) S Mk
X718 A FXHE
528 (a) 9.51x10°[A/m]
(b) 1.04x107 [A -m?]
529 Sly,
1
530 (a) B=—- 112 g
] Wy 1,
B I
H:—z—Lad, (0<d<m)
o mp i,
H:E:LL% (m<dp<2m)
Ky TPy + I,
(b)
Jms:M,xan:[ﬁ—ljiu—Zaz (0<dp<m)
Ho Ta B+l
J,. =M, xa, =[&—1JLL32 (m<p<2m).
Ho Ta py +H,

x| BAE =

531 H, _1L 10a, +82a, +95a, )
6
532 H, :[ﬁ—Jojay and B, =p, (i—JO]ay
Mo Mo
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533 B= iaq, (inside)
2np

B-= Hol

a outside
271p ¢ ( )

2
B, sin 0, j
Mo

B
0, =tan"! (ij =tan"' {itan 0, J
B, Ho

(b) By =B, 93291

534 (a) B, = \/(B] cos0, )’ J{i

(c) I, =Mxa, :(i—lj&x(—az):—a,r (i—l}ﬂsinel

Mo [ Ho Ho
B B .
J,» =Mxa, = {i—lj—zx(az) =a, [i—lj—lsmel
Ho H Mo Mo

=&} Xt of| A %]

2
535 LD N b
21 a
A N*h b
536 L=—= fu,)n=, L=L +L,.
7 i (Ml Hz) P L 2

537 (a) szlj B-Hdv

“2n K +u2 a
(b)
L :@:ﬁm Mml
I T U, a
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538 (a) B=pyH=p N/a, (p<a)

B=H2H=H2N1az (a<p<b)
(b) L= 2?2/”’ =W N*na® + u, N*n(b?* —a?)

A
(© L :7: W N*na® + p, N*n(b* —a?)

539 L= —{ul n2iy, lnE}
a b
540 ZY Y

541 (a) W,, =2

(b) me = 2'I/Vm
(C) Wmc = 4'I/Vm

542 16.4[nH/m], 50 [nH/m]

2
543 (a) W, =L M2 D
2n(y +1y) a
2W:m __ MM lné
1 () a

(b) L=

mEHAES
544 (a) F, = Hocli 1y a, - Hocl\ 1, .
27a 2n(a+b)

(b) F, = ”021‘12 (é—ma”’jap

Y a a
2A7272..,2
545 F, v, =W, _ WNIma
dz 2p
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5.46

5.47

5.48

5.49

5.50

5.51

4
(a) F, =6md 2"bb2) a.~ _3““3241'12 a
a” +
3npga’
Wt

4

(b) Fm =51,

T=-B, Gmaz + 2Ia2}ax
4 4
m=a, —p,0na
3
T=) mxB=NIna’a,xB,a, =B,NIna’a,
3 2
T, =3 ta,)

 128%

B

T:mxB:—axTaleg.
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Chapter 06 A& &H Bt

o 2{ 6| o] %]

6.2

6.3

6.4

6.5

6.6

6.7

B,=-V,/a*
v, = ®2abB, ]
i _h _ ®2abB, o
R TR

(a) B :%(ZCOSO%+sineae)cos(c0t)
n

Wy m,sin®
A=2 4n  R?
dd m,a’®

dt 2 (@ +d?)?

cos(wt)

(b) emf =~

sin(wt)

(a) V= j E, «dl=—abo,B, cos(w,t)

(b) V= —a;,—cf =—abw,B, cos(m,t)

o
(a) v,x,B, .
(b) Pel :IvoxaBa'
(c) F, =Ix,B,a,.
(d P, =F,.v=1Iv,x,B,.
(e) By =F,.
nol v, | 1 1}
a) emf =——=| ———
(@) emf 27 Lz b
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wﬂ:ﬂﬂ:@ﬂﬁF_q

R 2nR | a Z
TNA T 1]
¢)F,=F,,+F,, =—I—>"| ——_ |a
© ! ’ 21 (a b) "
(@&=4¢%%=MﬂM%1JJ
2n \a b
(e) Py =i xemf =1 u(,“(’—]‘h{l—l}
2t |a b

6-8 Vl-2 = %(DOBUHZ

6.9  (a) emf = np’®B, sin(w?).

(b) (P) = %na“szfch

Mo HE

6.10 (a) J.=cE =cE, a e cos(wt—kz)

(b) J, = %(SE )=—weE, a.e”* sin(of —kz)
el _ o
© |Jd| ot

6.11 =1.04x10°

612 ()i, =2l p Gin(on
di — In(b/a)
2nlewV,

() i, =2nplJ, =- sin(wr)

In(b/a)
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CV,
613 (a) p =—2|1-¢VRC
@ p=—1] ]

o P _—t/RC
b) H,=—"2—-¢ a
) Ho=— ks ¢

[y P\ Yo urc
(© Js(p) —[1 " 27'che a,
(d)

H 1'(—dla¢)+H 2 ’(dla¢) = Jsdl

V. _
. P, t/RCa¢

2nR a?
(e) (b),(d)2 S LSICt.
A9 A
6.14 ZY Y
6.15 T M=t
6.16 (a) VxE =, a'; ) VxH
t
VE =0 3) V.H

(b) H :(—E2 a +E ay)icos(mt—kz)
Ho®

() k= im\/@

oE oE
6.17 L — € X
PR P

M| ZAH 2

2

6.18

ol

g

oE
=g— 2
E— @

=0 “
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6.19 (a) El /Ez = _1
(b)
1

FE :Mo_(ﬂ(kz a,—k, aZ)E1 cos(mt—kyy—kzz)

+M0L<D(kz a,+k, aZ)E1 cos(mt—k},y+kzz).

2
J,=——(k.a,)E K
(c) J, Llo@( .a,)E cos(or—k,)

620 (a) & =a,04,sin[o(t-z/c)]
(b) & =a,04,sin[o(t-z/c)].

6.21

o[
oZ
0=
L
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Chapter 07 & &H| et

1A+ o}

7.1

ONE)

Z 2t}

7.2

7.3

7.4

7.5

7.6

(a) e®[cm].
(b) A =100[m]
(¢) f=50[Hz]
(d) 5000 [m/s]
(e) +z-direction.

v =5cos(0.1mx —1.5m¢ +1.17) [ V/m] .

(@) Al =-0.5A,e /0"
(b) v (xl) — Aoe—len _ O.SAoe_IOATHﬂATE — 0.97Aoe‘/1‘373

Yr(x)=A,e™ —0.5A,e7 /04T = 0.97A e >
(c) 4.00 radians

A . A .
" =Te /%@ and —L = ge/F R

o o

Al +A, =A;+A]
= A, [1 +§e‘j0‘8“} = A;(0.730 - j0.196)
A +A, =-2A; +2A]
=-2A, {1 —%e/”“} =-A;(2.539+ j0.392)

A, =—A;(0.905+ j0.294)
A, = A;(1.635+ j0.098) — A, = A,(0.609— j0.037)
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7.7

7.8

A, =A,(0.629— j0.518)

Ag =A1

(=0.172- j0.110)

A, = A,(=0.562— j0.146)

(a) o=

21

— =7 [rad/s
3 7 [rad/s]

(b) k=2 = 0.1 [rad/m]

Up

(¢) w=5cos(0.1mx —mt + 0.87) [V/m]

k=0.02nx(3a, +4a,+2a,)

FHo

(@) v, =20n[m/s]

7.9

7.10

7.11

7.12

7.13

®)v,,

=247 [m/s]

(a) A =%[m]

(b) Ax=0.2n[m].

(a) k=

2 2z

—nak l(221X+\/§ay+3az):2(2ax+«/§ay+3az)

x KT 025n4

(b) Ker :2(23x +\3a, +3az)-%ax =2

(a) a; =—%(23x +\/§ay +3az)

L.5

b v, = E =7.5[m/s]

3.5[m]
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Hx7| EEa

715 (a) O
(b) Ot
(c) ot
(d) ot
(e) o
(f) Ot

() o
716 D~@

717 (a) w=ck=1.5x10°[rad/s].
(b) E,=12a,-9a,+10a,

7.18 (a) & =Re[Ee ™ |=(3a,+4a,)cos(10°2-3x10¢)

1
(b) =ﬁ(—4ax +3ay)cos<106z—3><1014t)

719 (a) w=2nf = 27:% =3x10'2 [rad/s]

(b) & =a,/5cos(10°2=3x10%1+0.31)+a, cos(10*z=3x1071-0.8).

> cos<104z—3x1012t+0.31)

:a7
F " 120m

—ax;005(1042—3x1012t—0.8)
1207

720 & =2a_cos| 2nx107¢—0.13x—0.17y +1.02]
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7.21 & =20a, cos(24x +18y —9x10°¢) [V/m]

9 =(1/907)(9a, —12a, ) cos(24x +18y —9x10°t) [A/m]
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8.1 (a) H a Eo e —j[iz Jjm/2

o

~ 1 E
(b) H-= (_ay) — E e—azejﬁerjn _ a o e—azejﬁz+j7'[/4
n.e”’ ",
- E . E
(c) H=a, —2 ¢/ —a —2 ¢/
2n, 2n,
E
(d) H=(a,-2a,)—2e /™
'} 1 N E . —jkoy
(e) H=— VxE = [kz sin(kyx)a, — jk, cos(k;x) ay]e )
JOHo ®LLg

82 E =(4.0la, —3.47ay)cos[4.7><108tig(\/gx+2y+3z)+(p}

83 (a) [3_— e ,—MF 32.4 [rad/m]

3x10°
0 r=22=2" _194em]
B 324
c 3x10%

=3.87x107 [m/s]

© vy ===

(d) n= R B o 377\E =243.4[Q)]
g\ &, 12
8.4

(a) k=3a, +4a,.

®  %=m
() 1.5x10° [rad/s]

(d H= i(ak xE)=107(12.73a, —9.55a, )& /> /*
N,
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85 E=(24.32¢""a,-14.59¢/"%a_)e /*** [KV/m]

8.6 (a) 313.0[Q]
(b) 3.83
() 2.64

2
o

© (8)=5,

ky sin® (kx)a,

8.10 (a) 625
(b) 48

(c) (S)= 2411_7532 [W/m?]
1

(d) 4 [W]

(4*+2%)

2x30.6x1073
(b) u, =1.20

8.11 (a) n= =326.8[Q]
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L

c) H=
© 326.8

(4a, +j2a_)e/ [A/m]

_3x10°

v
B

8.12 =1.73x10% [m/s]

8.13 E=490[V/m]

HXt7|mpel HE

8.15 (a) a, =-a,. Therefore, it propagates in the —z-direction.
(b) THS0| -WEO 2 MILE [ Q24 A W} LY,

— o

816 E-= [E e(a,—ja,)+ b; e/ (a, +ja, )}e‘f"z

8.17 HF M2

8.18 HY W
8.19 HY W

820 E=(3a,+2¢ /" a,)e/*
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0¥
i

k>

8.21

8.22

8.23

8.24

8.25

8.26

8.27

Ale|

HA|

40

(@ B p, M A TZE2H p oM TIZ0f H|S| 6.82x107* HY
FABECE

p, M & N2 A ZZOIA p, A2 Y{AELCE 0.23[rad]
2 FA7TICH

oy O

(b)

ro oA

3

€, =820, ¢ =¢, tan =0.27

H=0 0186—1’0.017a 6—04lze—j6z
' y

- 1 o

H= 103 _ ~5ax e—3z—j4z—jOA644
125.67( y I3

B secE+1

—=————=1.73
a secg—1

0.2
a) — =0.126
@ 1.8
) N -1
(b) 52%20_98, and &20.980
10 Jsec&+1

& (z,0) = 410.1e°%7 a_ cos(2nx10%¢ —3.33z - 0.30)

f 70.44 A
=377 M =231.0¢/0%
2.41
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M HEzo| A

8.28

8.29

8.30

8.31

8.32

(a) B, =3.14[rad/m], B, =140.4[rad/m]
(b) % =2.0[m], A, =4.5[cm]

(©) v, = fh =2.0x10° [m/s], v,, = fh, =4.5x10° [m/s]

p2 =

(@) n=6.71e/" Q]
(b) & =2.0

(¢) 6=0.20[S/m]

(d) a=12.84[Np/m]
(e) B=14.66[rad/m]

(a) tan&=1.44
(b) g, =25

© n=n, &\/(cos £)e’s =180.1e/"%
\j €,

(@) tan&=1.75x10*
(b) 6=72.9[S/m]

(a) (S)=a, (202.7)e***
(b) ~V(S)|_, ; =69.0[W/m’]
(© etz

S=H

8.33

(a) o=4.98x10°[S/m].
(b) n=154(1+ /) [mQ]
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8.34

8.35

8.36

8.37

8.38

8.39

by |

A
T d

8.41

8.42

8.43

(a) 6=15.9[um]
(b) v, =10* [m/s]
(¢) N =6.29(1+ /) [mQ]

6 =3.1x10* [S/m]
f =6.2[GHz]
6 =1.56x107 [S/m]

R, =263[Q]

(a) T=-02
(b) S=15

(© | =0.04
(d) & " =-2a,cos(3x10°7+10"z)
& ' =8a,cos(3x10°¢-1.5x10"z)

n=202.4¢"%.

(1) 12=31+22=5830r1/5.83
uh

41 Y241

-] V21

(b) S= =5.83
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8.44

8.45

8.46

8.47

8.48

8.49

8.50

8.51

8.52

8.53

(a) T=-0.6
(b) t=C+1=0.4
() my, =0.25n,

@ )
(a) E”
Et

=3.2[W/m?]

— 0.8523vej4z+j255

=1374 axef4.027164932+10.35

(b) Ignoring floating-point errors, (S)i = (S)r + <S>t .

I + R{L}/R{i} .
N2 Uil

(a) |T|=0.968.
(b) 1-|T]" =0.063

T=1-R=0.14

P=0.64x12=0.77[W]

t
E,

i

o

=0.040¢ /"
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BAt

8.54

8.55

8.56

8.57

8.58

8.59

AL

(a) Y d=f

(b) d=pp"cosB, =[(1 +1,)tan 6; — (1, tan 6, +1, tan H,)]cos 6,

(a) O, =sin™"' (ﬂsin 9,} =sin”’! (%sin 33.69") =25.26°.

n
(b) |k;|=27n/2 and |k,|=n2n/2.
(¢) T, =—0.171 , 1, =0.829
(d) E" =51.30a,¢/0015)
Et — _248.7aye—j(10x+21422)

(a) O, =sin™" (ﬂ sin 6,} =sin™’ (%sin 36.87”} =27.49°

n
(b) k, =+/9* +12* (sin36.87°a, —c0s36.87° a, ) =9a, —12a,

k, =130v9? +12? (sin27.49° a, +c0s27.49° a, ) =9a, +17.30a,

.4 3
c) aj=——a,——a
( ) Il 5 5

z

1730 9
a=———a, +——a,
19.5 19.5

(e) E = r”500(—%ax —%az)e*f(”*”z) =(31.72a, +23.79a,)e /<122

E' = (-368.18a, +191.54a_ )¢ /**+!730)
E = (1.2a,+24 a,— 432)6*/(4x+8y+6z) +(0.82, —0.4 a, )efj(4x+8y+6z)
B = (-1.2a,-24 a, - 4 az)eij(4x+8y76z) +(-0.8a,+0.4 a, )e’./'(4x+8y762)

. 1 o -
(@) H' =—(a; xE)=a,0.40e /(")

o
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r

2 1 — (10x—
=—|——a, +——a, [150¢ /102
[F 5]
A’ =a,0.40¢ /12%)
(b) E(z=0)=E'(z=0)+E"(z=0)=-2a.134.2¢7/'% [V/m]
H(z=0)=H'(z=0)+H'(z =0) =a,0.80¢ /" [A/m]
(¢) J,=a,xH=(-a,)xa,0.80e /""" =a,0.80¢ /""" [A/m]

860 (2 B <E. +E :Wf<x+ﬁz>+ﬁ[£ax_iazjef<x+ﬁz>
2 2

(b) B =E7 +E] =—(037a,+0.72a, +0.21a, )e /)
8.61 (a) 0, =56.66°

(b) T, =—0.40
8.62 (a) a;, =sin34.4a, +cos34.4°a, =0.56a, +0.83a,

(b) a, =a, xa, =0.56a,—0.83a,

a, =a,xa, =0.83a,-0.56a,

8.63 A M
8.64 ZH Y
THEAL
8.65 —90° <0, <5.87°
8.66 S W
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Chapter 09 &2 et

--

HEM=2 nieto|E

9.1

9.2

9.3

9.4

9.5

9.6

(a) C=114.4[pF/m]
L =0.22 [uH/m]
R=0.88[Q/m]
G =17.2[pS/m]

(b) y=0.01+j31.5[m™]
o =0.01[Np/m] and B =31.5[rad/m]
Z, =43.9-j0.013[Q]

L=0.16uH/m]
G =0.8[mS/m]
R=0.33[Q/m]

o =1.33x107 [Np/m]

a=1.8[mm]

Z,=275[Q]
7! =188[Q]

275-188

275

Bzmmzw\/ﬁ

x100=32%

@) H=1.17
(&%)

() 2L =1.05
2%)
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9.7
y=0.032+ j44.6
=a+ jp

Z, =19.7—j0.0036 [Q]

9.8 L=126[uH/m], C=223[pF/m]
9.9 5:2.1x106, E:2.1x106
L C

9.10 C =185[pF/m]
L =167 [nH/m]
R =141[Q/m]

G =1.56[mS/m]

9.11 ¢, =1.66.
6=7.22x10"[S].

9.12 TH MEt

I
913 (a) J¢ -2
2mp

cos(wt —kz)

I,a
& = ﬁucos(cot—kz)

g 2mp
(b) V= /&I—Uln(b/a)cos(m—kz)
€ 2m
.
c) =*=2,
(©) I
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wALA %

9.14

9.15

9.16

9.17

9.18

9.19

9.20

9.21

9.22

9.23

r===05
3+1

T =0.46e’°"

[=0.2¢e7/0%"

[=0.11e/%%"

f =984 [MHz]
(a) F—Z ~Z =0.23¢7/2%
Z,+7Z,
(b)
A ;(—2.06+2mn)
2x4.19

=0.50[m], 1.25[m], 2.00[m], ...

Z, -7,
(a) F—Z Z =0.70¢/%8
L+

(b) 17(2) —10e/12% |:1 " 0.708/0‘586—1'2‘47:[’]

(c) ¢'= 058—77[m]

(a) T =0.524¢/°" =—0.162 + j0.498
(b) Z, =90.8+ j124.6[Q]

R, =100[Q].

V(2)=(19.46+ j39.68)[ 1+(0.12+ j0.16)e /¥ | = 44.94¢0 [V]
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9.24 (a) I(£)=1000e/"7"" [A]

(b) 1(6)=1.0¢7""1[A]

9.25 7, =153.86+ j87.25[Q]

9.26 Z, =354+ j42.7[Q]

927 (' =L(n+¢) =0.151
4r

9.28 7, ((')=422.4+ j76.4[Q]

9.29 (a) ¢'=0.076)
(b) z,(¢')=1+j1.155.

9.30 7, =142.5- j36.4[Q]

931 (a) Z, =40-30[Q]
(b) V,, =11.18¢7*18 [V]
(¢) I, =—0.20—j0.099[A]

) VB 1+0.40

- - = =233
1-1/3 1-0.40

932 S,
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933 —=14.6[cm]
934 g =R 1t
2 |r]

9.35 R =1224[Q], ¢ =0.11r

B2l ME Y ER M2

9.36 ¢=3.6[cm]

9.37 (a)R, =+Z2Z: =+/(—j68.8)(j36.3) = 50.0 [Q]

(b) g, =2.25

., =0.300+ j0.076

Vi = Zyl, =8.981— j1.515
(b) V, =—6.389+ j14.735

I, == =-0.064+ j0.147

z
(© (B,)=129[W]
(d) (B )=1.29[W]

)

() (B)=2.25[W]
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9.40 (a) P )= %Re{ZL V;*V;} =1.30[W]

o

(b) Pz):%Re{ZLVL*VL}:I.IS[W]

L

© @) =%R{V;" Z } —0.12[W]

o

941 (a) Z, =Z, =20— j15[Q]
(b) (B,)=0.63[W]

9.42 (a) (P )=320[mW]
(b) Z, =24.6—20.5
() =156 [mW]

943 25%

944 4(1-[rf)=32[W]

9.45 (a) V;(2)=Vhe ™ [14Te M) =y e /™ [140.2e 05/ |
Vi(2) = Ve P [14Te P62 | =y e/ 140,388 /268 /2 |
(b) (B, )=0.92[W]
o

(c) L)t L=
AOA XE

9.46 (I):tan‘l(x—j—tan‘l( al j
r'—1 r'+1

9.47 (a) [ =0.41e/21
(b) S=24
(©) Z, =144— j136[Q]
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948 (a) I'= 0.60e/(025-0.07x4n _ () 6(),/2.25
(b) S=4.
(c) X HW MY Z|CHZL2 B otol| A LA shCt
(d) Z, =35-,60 [Q]
(e) Y, =72+ j12.5[mS]

9.49 7, =120+ 114[Q].
9.50 R, =0.42x150 = 63[Q].

9.51 z, =1.25-0.75.

9.52 7, =120x(1.4+ j1.3) =168+ j156[Q]

953 (a) Z, =15+ ,27.5[Q]
(b) T =0.63¢/%"

9.54 7, =200x(1.6—j1.8)=320—,360[Q]

9.55 z, =—120x j1.15=—/138[Q]

9.56 (a) Zi =120% j1.5= j180[Q]
(b) Z5 =120x(~j1.5) = —/180[Q]

957 T MEf
1 1
9.58 a:—31n0.5:0.35, bzz(n—0.968):1.09

9.59 7, =50x(0.4+ j0.3) =20+ j15[Q]

© 2025. Lee Yeon Ho & Hanbit Academy. All rights reserved.



9.60 Z, =100(0.4+ j1.7) =40+ 170 [Q]

9.61 (a) y, =0.6—0.8., (b) y, =1.70+ j0.94.

9.62 Y, =10x107x(0.26+ j0.18) = 2.6+ j1.8 [mS]

9.63 (a) ¢ =0.4011
(b) R, =200[Q]
(c) ¢, =0.081%

9.64 Z, =100x(0.8— j0.6) =80— j60[Q].

9.65 (a) 0.148\.
(b) d = (0.408—0.25)% = 0.1582

9.66 (a) d=0.0935L.
(b) ¢ =0.396) .

9.67 Z, =70- j122[Q].
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Chapter 10 A& &t

Herizian %=X}

10.1

10.2

10.3

104

10.5

10.6

Py =0.16[W]
Ry =0.08[Q]

|E| . =42.4[mV/m]

R*[(S)] =0.24 [kW/sr]

I
3[\/_ —]
Do _ N2) _gg 4,
rad 4
zu ue
Saae

(a) =37.4%
(b) G,=C(D=0.56=-2.5[dB]

QE||LL £°8

107 @) G,0,0) -~ _y

=(1.5m)sin? Bcos ¢

- 30sin’ Ocos
P /4m 80

b)) Q= '[:f /2Ien—o sin® @cos ¢dOdd = 2.67 [sr]

(c) 120° , 90°.
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i 72
10.8 Q = rad =12 |
’ |<S>|maX R* 60x10°x10° [sr] 1)

2

 Up0,0) _[(S)], B .
P,y /4n P,q/4n
p=2"_% 105
Q12

P

109 G, =(D=599=7.78[dB]

10.11 [, =11.4[A]
10.12 6=0°, 70.5°,109.5°,180°.

10.13 47.8°.

10.14 R, =39.5[mQ]
£=81.1%

10.15 7, =0.55[A]

) 2
10.16 U(e,¢)=”—O[MJ sin® O [W/st]
2 4n

U(e! ¢) — Esinz 6

G,(0,0) =
a(0:4) P, /4n 2
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10.17 (a) n|E¢| =4.1[mV/m]
(b) Fag =4.74[uW]

10.18 (a) R, =30.8[Q]
(b) Fag =15.4[W]
(c) €=98.6%
uba W3 %}

10.19 (a) P,y =146[W]
() E . =12.0[mV/m]

10.20 P, =9.87x10712 [W]
Pog =36.61; [W]

. 1, . o
10.21 p= .ilo sinkz =—j—%sinkz ¢, speed of light in free space.
jo c

QFELt BB

10.22 (a) |4(8,9)|=

2005(%]‘ = |2 cos(mcos ¢+ &/2)|

(b) £=105.4°

10.23 0to 60°.
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10.24

N
N

z
1025 d=27 and g=-2T
3 3

1026 &= —g.

3
1027 (a) |40 =n/2,0)| =

cos (g cos (I)j

(b) 35°.
(c) 26.4°.

10.28 |A(9, ¢)| = % 2cos(msinOcos )+ 3 cos(g sinBcos¢)+3

1029 d=nl-
N
1030 d=* ande=-T
4 4

1031 £=—" and d =
12 12
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1032 (a) A¢:§/—i}

A
(b) Ap=084-—"

Al

daHH A

[H

ZlA N

2
[=)

Ok!

10.33 4, =1.68[m?]

10.34 4,(0,¢) =0.25[m?]

2
1035 (2) 4,00.)] =164
max 47[
E; A2 1.64(ELY
) P, e =|(S)] Ap e = 2= x1.64x " = —| Z°
® i =[S, 2, 4n 960(n]
CELEE
1036 ¢ =~
Y
2 2 2
10.37 (a) PLZE—DXLSXK—:L(EO}V)
2, 4 640\

1ol 1|Edef (A V1 (ELY
(b) P, = —— ] = 22
8 Ry 8 80m® \d¢) 640\ =

10.38 P, =0.19[mW]

1039 P,

a

. =1.0[kW]

10.40 P, =0.44[W]
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1041 (a) [(S,)|=20.0[mW/m’]
(b) o[(S,)|=15%0.02=0.3[W]
(©) P, =19.1[pW]

© 2025. Lee Yeon Ho & Hanbit Academy. All rights reserved.





