P11.4.

10 cos 27 x 106¢ cos 67 x 106¢
=5 (cos 47 % 106¢ + cos 87 x 10)

From evaluation of (11.13)-(11.15) for Ip =10 A, dl= 1 m, pt= lp, €= &,
r=10, and ¢ = n/3,

for w=4m x 109 term,

E, =3.8824/-91.272° V/m
Eg = 2.8681/-87.069° V/m
Hy =3.7359 x 10-3/=1.272" A/m
for @ = 87 x 106 term,
E, =2.3358/-98.045° V/m
Eg = 1.3789/=67.591° V/m

Hy = 4.4952 x 10-3/-8.045" A/m

.. The root mean square values are

2 2 '
E,= J(g‘f%z“) +(2‘3%58J =3.2038 V/m

2 2
- J(z'fj%f“) +("§’;‘9J = 22503 V/m

B (3.7359><10~3)2 +[4.4952x10"3)2
d V2 2

=4,133x 10-3 A/m
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17. For f=10 MHz, A =30 m.
Since 1 km >> 30 m, the field is radiation field.

». Amplitude of E broadside to the dipole

= 10-3 x 47 x 103 x 30
0= T 120z x27 %05

=03183 A

Time-average power radiated
- I2
A G Rrad

2

0.5

2 2) a2
x0.3183< x 80w (3()]
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P11.8.
cosec2@ form/6<6<m/2

[0, ¢)=

0 otherwise

N 0 X))

T 2z

J' _[ £(6, ¢) sin 6 d6 do
6=0 $=0

o
I

= 2
[ln tan Q]
21me

_ 8
T 0-(-1.317)

=6.075
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<[B Jmax >
D

IE Visas _ <[Prlmax >
[Pr ]av <[Pr]av >

. From D = y <[Bly> =

<(Blavi> _ <[Blmax1>/Dy _ Dy

C[Pr]av2> - <{Pr']max2>“m'2 i Dl

1
From < B >=<[Ploy>4m? = 5 [§Reyg,

_ | <[P Jay>8mr2

B Riad
) ﬁ=\’<[g]a\rl>8m2 /J <[Pr]av2>8m2
"y Read Rrag2

& ‘ <[F]avi> Rragz
<[F ]av2> Raa1

Iy

J&&mz
Dy Rpaqy
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P11.10. From P11.4,

I=5cos 47 x 105¢ + 5 cos 87 x 106¢

For w=4mx 109, f=2 x 106,

3x108
= ——— =150
2% 108 -
2 2
dl 1
_ gon2( Y _aom2( L
Reaq = 807 (Aj 807 [150)
=0.0351 Q
Prag = % % 52 x 0.0351
=0.4386 W

For @w=8mx 105, f=4 x 106,

_ 3x108

T 4x106 e

2
g = so::z(%) =0.1404 Q

1

Prad = = X 52x0.1404

L]

=1.7546 W
.. Time-average power radiated
=0.4386 + 1.75746

=2.1932 W
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