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The characteristic equation for resonance is

1 1
j OJL+ jZo tanpi

0

1O-7OJ+ 100 tan C X~08 x 0.2) =0

10-9 OJ+ tan 10-9 OJ= 0

tan 10-9 OJ =-10-9 OJ

Letting x =10-9OJ,we have

tan x=-x

The three lowest solutions are

x =2.0288, 4.9132, 7.9787

OJ= 2.0288 x 109,4.9132 x 109,7.9787 x 109

OJ

f = 21r

=0.3229 X 109Hz, 0.7820 x 109Hz, 1.2698 x 109Hz

=0.3229 GHz, 0.7820 GHz, 1.2698 GHz
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P7.17. (continued)

1(l) =../i [-8.13°

V(l) = (40 - j30) x ../i /- 8.13°

= SO/-36.87" x../i [-8.13°

= so../i / - 4So

(P) =~Re[so../i /-4So x../i /8.13°J

= ~ Re(lOO[- 36.87°)

=~X100XCOS36.87°

=40W



P7.29. ZR =(100 + j50) 12

Zo=50 12

ZR=(2 + jl)

(a) rR=0.45/265°

(b) SWR =2.62

(c) dmin =(0.5 - 0.213)11,=0.287A

(d) Z(0.15A) =(0.75 - jO.83)50=(37.5 ~ j41.5) 12

1'(0.1511.) =(0.6+ jO.66) 5~ =(0.012+ jO.0132) S(e)

(1) Re Y (d) =Yo at d =(0.162 + 0.037)11, =0.19911,
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P7.31. drnin= O.4A

ZR= (0.37 + jO.66)

ZR = (0.37 + jO.66)60 = (22.2 + j39.6) .Q
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P7.41. ez{=0.03 Wm, £ = 1.0 JlHIm

q= 3 x 10-9 S/m, c= 50pF/m

-
f

ez{ + jOJ£
Zo ="\ q + jOJC

= I 0.03 + j2n- x 104X10-6
3 X 10-9 + j2n- X 104 X50 X 10-12

= I 0.03 + jO.02n =100 I 3+ j2n
3 X 10-9 + jlO-6n ~3 X 10-3 + jn

- 6.9326/64.477" °
- 100.13.1416/89.945° = 147.87L-12.734

= (144.23 - j32.59) Q

r= .J(ez{ + jOJ£ )(q + jOJC)

= .J(O.03 + jO.02n)(3 X 10-9 + jlO-6n)

=10-4 .J6.9626/ 64.477"X 3.1416L89.945°

= 4.677 X 1O-4L77.21r

= (1.035+ j4.561) XlO-4m-l



P9.1. E = 1O(2ax + ay - 2az) cos [3n- x 1O7r- 0.11t(2x-2y + z)]

e= geo. J1 = J1O

(a) j=!E- = 3n-xl07 = 1.5x 107Hz = 15MHz2n- 2n-

(b) f3-r =O.In-(2x-2y+z)

= O.In-(2ax- 2ay + az) - r

.', P=0.1n-(2ax-2ay+az)

1

af3= '3 (2ax-2ay+az)

(c) A= 2n-- 2n- 2
/3 - 0.3n-= 63 m

2n-- 2n- =10 ill
(d) Ax = /3x- 0.2n-

Ay = 2n- - 2n-
l/3yl - O.2n- = 10 m

'I - 2n-= 2n-=20m
"'z- /3z 0.1n-

1 1 1 -~= 1
Note that 102 + 102 + 202 - 400 (2.0/3)2

(0 - 3n-x 107 =1.5 x 108mls
(e) vpx = /3x - 0.2n-

(0 - 3n-x 107 =1.5 x 108 mls

Vpy = l/3yl - O,2n-

(0 - 3n-x 107 =3 x 108mls
vpz = /3z - 0.1n-

Notethat 1 + 1 + 1 -~
(1.5x 108)2 (1.5X1O8l (3x 108)2 (1O8l

as it shouldbe sincevp=..J 1 = j = 108mlsJ1o.geo



P9.16. (continued)

f3t =2n-Jf3 (cos 35.264° ax + sin 35.264° az)

=2n(ax+ .kaz)

= -lin(-liax +az)

Thus we obtain

Er =0.0294Eo(ax+ az) cos [6n x 1O8t--lin(-ax + az). r]

= 0.0294Eo(ax + az) cos [6n x 1O8t+ -lin(x - z)]

Et =0.8405 -liEo(sin 35.264°ax- cos 35.264°8Z)cos [6n x 1O8t--lin(-liax +az).r]

= 0.6863EO(8x- -liaz) cos [6n x 108t - -lin( -lix + z)]

Note that at x =0,

Ezi + Ezr =-Eo + 0.0294EO = 0.9706Eo

=-0.6863 x -Ii EO= Ezt

and

Exi + Exr =EO + 0.0294EO = 1.0294EO

= 1.5 x 0.6863EO = 1.5Ext

thereby satisfying the boundary conditions.


