ZU = 100

D-\-,-M*

3
v.p = %10 m/s

—— 20 etn ———

The characteristic equation for resonance is

1 1
L )
JoL ~ jZgtan fI

-7 o =
10~’w + 100 tan [2x103 x0.2] 0

1090 + tan 100 =0
tan 10%w =-10" 0
Letting x = 102, we have
tan x=-x
The three lowest solutions are
x=2.0288,4.9132, 7.9787
@=2.0288 x 109, 4.9132 x 109, 7.9787 x 109
-4
=0.3229 x 109 Hz, 0.7820 x 109 Hz, 1.2698 x 10% Hz

= 0.3229 GHz, 0.7820 GHz, 1.2698 GHz




P7.17. )
(30+i40) A (o sasg——

E =50 n 100 A

100[0° v

gk, d=0

= _100-50 _ 50 _1

R=100+50 150 3

T(l) = Tge /2B = % o~ JATANSAR) _ % ST

¥
-jx :
= 2:-}.._

1
e 3

-1

5 1+ _ 173
in = Z0 =50

ST 1+ 1

3-j1 _ o, (3-jDB-j1)
503+ﬂ*50 9+1

= 502240 = (a0~ j30)0
Z,, = (40— j30)Q

(40 -j30) N
100 /0" v

I, = 100/0° ~ 10¢7- j1)
70+;10 - 49+1

=14-j0.2

=42 /-8.13



P7.17. (continued)

I)=+2/-813
V() = (40— j30) x V2 /-8.13°

= 50/-36.87" X 42 /-8.13°

=502 /-45°

(P)= %ka{soﬁ [~ 45" x 2 /8.13]

l o
= >Re(100/-36.87")

- %x 100 x c0s36.87°

=40 W




P7.29. Zg = (100 + j50) Q
Zp=50Q
Zp=(2+j1)
(a) Tg=045/265"
(b) SWR=2.62
(€)  dmin = (0.5-0.213)A = 0.287A
(d) Z(0.151) = (0.75 — j0.83)50 = (37.5 — j41.5) Q

(6) Y(0.151) =(0.6+ jO.GG)% =(0.012 + j0.0132) S

(f) Re Y(d)=Ypatd=(0.162 +0.037)A = 0.1991
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P73L.  dpin = 0.4A
Zg = (0.37 + j0.66)

Zg =(0.37 + j0.66)60 = (22.2 + j39.6) Q

0.4 x

05X 0,25\




P7.41. ®=0.03 Q/m, £=1.0pH/m
G=3x10"9 S/m, C= 50 pF/m
= R+ jwL
2= 1}g + joC

_ 0.03 + j27 x 104 x 106
3%1079 + j27r x 104 x 50 x 10~12

. [003+j002x __ . [ 3+p2%
3x1079 + j10~07x 3x1073 + j7

_ 100 [65326/644TT ,
=il 3.1416/89.945 =147.87/-12.734

= (144.23 - j32.59) Q

7 =@ +joL)G + joC)

=4/(0.03 + j0.027)(3 x 10~ + j10~671)
=10—4.[6.9626/64.47T x 3.1416/89.945"
= 4.677x10~4/77.211°

= (1.035+ j4.561) x10~4m~1




P9.1.  E=10(2a,+ay - 2a,) cos [37 x 107 - 0.17(2x — 2y +2)]
£=9ep, 1= Ho

,
@ f=m2=30 _15x107Hz= 15 MHz

(b) Ber=01m2x-2y+2)
=0.17(2a,~2ay +a;) *r

- p=0.17(2a, - 22, +a,)

1

© A=2E-27 _6Znm

B 3z
2r 2
(d) 7»1———;--?}.—2-&-_10111
2n 2T .
ly | | on 10
_2r _ 2m _
hz—ﬁ—z—m—ZOm

Lol 1 B o d
Note that '1-6§—+102+202_400_(2_0f3)2

®  3rx107
(€ vpx= B, == = 13X 108 m/s

_ @ _3zx107 _ 3
Yoy = o 1" 09% - = 1.5 x 10° m/s
By

7
m_BEX].O =3X108m15

‘=B, " 0in

Note that 1 + 1 + 1 = 1

(15x108)°  (1.5x108)> (3x108)*  (108)

as it should be since vy = ———— = 5 = 108 /s
Ho -9€0



P9.16. (continued)

B: =2m~/1.5(cos 35.264° a, + sin 35.264° a;)

1
=27 ES a
[a" 2 ‘]
='J§1r(\f2-ax+az)
Thus we obtain

E, = 0.0294Eq(a, + a,) cos [6 x 1081 —27m(—a, +a,)*r]
= 0.0294E(a, + ;) cos [67 X 108t +/27(x — 2)]

E, =0.8405~/2 Eg(sin 35.264° ay — cos 35.264° a;) cos [67r x 1081 —/27(~/2a, +a,)*1]
= 0.6863Eq(ay — 2a,) cos [67 X 1087 = 27(~2x +2)]

Note that at x =0,

Eji + Eyp=—Eq + 0.0294Ey = 0.9706E
=-0.6863 x 2 Eg= Ep

and

Eqi + Exy= Eg + 0.0294Eq = 1.0294E
= 1.5 X 0.6863Eq = 1.5Ex

thereby satisfying the boundary conditions.




