Problem 10.55
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E, =50cos(wt — B sin45’ — B,z cos45’)a, V/m
Clearly 0. =45
The incident magnetic field:
- 50 : . -
H. :ﬁcos(a)t — B, Xsin45 — B,z cosd5 ) x(—cos45°g, +sin45°g,)

H, =0.1326cos(at — Bx Sin45’ — B,z cos45’ ) x (-0.7074, +0.7074,)

H, =93.762x107° cos(wt — Bx SiN45° — B,z c0s45°) x (—&, +d,) A/m

Using Snell' law of refraction n,sin@ =n,sing = Ju, &, SINO, = \/u, &, SN,

VIx1sin45® =1x2.25sin g =  0,=28126

377, fi cos4®5 —377c0s28.126°
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1, C086, —n, cosb,
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377\/ 1 cos45’ +377c0s28.126°
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Problem 10.56
Using Snell’ law of refraction n,sin@ =n,snb, =  \Ju,&, SiN6. =1, &, SNG,

Vix1sinds® =\Ax45sing, =  6,=19.4712°

VIx458n19.4712° =\1x2.258n0, =  6,=28.12¢



Problem 11.9

aZ, - R+j_a)L
G+ jaC

7 _ 40+ | x 27 x10" x0.2x10°°
°4/400x10° + j x 2 x10" x 0.5x10°°

5 \/ 40+ j 4r _ \/ V1600+ 167 %(17.441°

° \400x10°+j10°7  \\16x10°®+1072|89.271°

Z,= \/ 41.928117. 448 = Z,= \/1334.48 -71.83° = L, = 36.531-35.915° O

3.1419x107°(89.271°

y=JR+jol)G +]aC) = y=4/(41.92817.447)(3.1419x102[89.277)

y = \/1.3173 106.712° =1.1477/53.356°

Expressing y in rectangular coordinates:

y =1.1477|53.356° =1.1477c0s53.356° + j1.14775n53.356° = 0.685+ j 0.921

y=a+jp=0685+j0.921

- f=0.921rad/m
7
uo @ 20 o107 mis
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b) V7 (z)=V " (0)e™ (voltage variation with distance)
V *(z) =V *(0)g “ 1Mz = *(0)e2e 17

}\/ +(z)| :t\/ * (O)|e*"‘Z (voltage amplitude variation with distance)

}‘/ +(L)|=}\/ +(O)|e—3.685><L

AN O —

20x0.685x% L x loge = 30 = 13.7xL x0.4343=30 = L=5.04m



Problem 11.17

For adistortionless line, we have:
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\/_l+ja)—) \/@ﬂw\/ﬁ

1
Uu=——=28x10°m/s = LC =1.27551x10"
vJLC
L L
Z,=,—=75Q = — =5625 = L =5625C
C C

(5625C)C =1.27551x10"" = C?=22676x10? = C =4.762x10" F/m

L=5625C = L =5625x4762x10%=2679x107 H/m
a=+RG =006 Ng/m =  RG =36x10"

—7 -11
_ C N 2.679x10 _ 4.762x10 . R _5625.79G
G R G

L
R

RG =36x10" = (56256.79G)G=36x10" = G?=6.399x10" = G =7.99x10* Sm

R=562579GC = R=5625.79x7.999x10 "= 4.5Q/m



Problem 11.18
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85°

=3.322x10"°=332.2 pF/m
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u=
\J2.4x10° x332.2 x10°2

21 x4.5x10°
B

= 3.542x10" =

g
U

27 x4.5x10°

e ——=798.26rad/m
3.542x 10

=3.542x10" m/s



Problem 11.19

7 R+ joL

° \G+jaC

7 - 65+ j x 27 x2x10°x 3.4x10°®
° \84x10°+ | x 27 x2x10° x 21.5x 102
z\/

65+ j13.67 _ \/ \J65 + (13.677)%|33.318

8.4x10°+ [8.6x10°x

J(84x10%) +(8.6x10 57 )?|1.842°

Z,= \/ 77.78533.318° = Z,= \/9255.71|31.476° = Z,=96.20715.738° Q

8.404x10°%1.842°

y=J(R+jol)G +iaC) = y=4/(77.78533.318")(8.404x 10 1.842°)

y =4/0.6537/35.16° = 0. 8085/17.58"

y =0.808517.58 =0.8085c0s17.58° + j 0.80855n17.58 =0.7707+ j0.2442
y =a+ | B=07707+ | 0.2442

.. B=0.2442 rad/m



