
Pll.4. 10 cos 21&X 1O6t cos 61&X 1O6t

= 5 (cos 41& X 1O6t + cos 81&X 1O6t)

From evaluation of (11.13)-( 11.15) for 10=10 A, dl =1 m, f..l=f..lO, e =f{),

r = 10, and <P= 1&13,

for (() =41l'X 106 term,

Er =3.8824L::2L212°VIm

EO =2.8681/-87.069° VIm

Hip=3.7359 x 10-3(-1.272° AIm

for (() = 81&x 106 term,

Er =2.3358/-98.045° VIm

EO=1.37891-67.591°VIm

HtfJ=4.4952 x 10-3/-8.045° AIm

:. The root mean square values are

- (3.8824)2 + (
2.3358)2 =3.2038 VIm

Er - ,/ -12 -12

1(

2.8681

)
2

(
1.3789)2 =2.2503 VIm

Eo=, -12 + -12

H =
1(

3.7359 X10-3

)
2+(

4.4952 x 10-3

)
2

tfJ '\ -12 -12

=4.133 X 10-3 AIm
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111.7. For!= 10MHz,A= 30 m.

Since 1km » 30 m, the field is radiation field.

:. Amplitude of E broadside to the dipole

TJf3Iodl =1mV/m= 4nr

10-3 X 41t' X 103 x 30
10-- 1201t'X21t'x 0.5

y --

/

=0.3183 A

Time-average power radiated

1
=2;IffRrad

- 1
- IXO.31832X801t'2(~gr

=0.0111 W
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Pll;8.

{

COSeC2e for 1C/ 6 5. e 5. 1C/ 2

fee, cp)=
0 otherwise

D =41C [fee, CP)]rnax
11: 211:

f f fee, cp)sin e de dcp
8=0 ifi=O

4
=2~

fcosec e de
1tI6

8 -

= 8
]

1iJ2

[In tan 2" 1tI6

8
= O-(-f.317)

= 6.075
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P1l.9. From D =[Prlmax <[Prlmax> <[p.] - <[Prlmax>
[Prlav <[P,lav>' rav>-~

. <[Prlavl> - <[Prlmaxl >/Dt - l>].
.. <[Prlav2> - <[Prlmax2>/l>]. - Dt

1
From <Prad >=<[Prlav > 4n:r2 = 2" 16Rrad.

10= <[Prlav> 8n:r2
Rrad

101 =
... 102

<[Pr lavi > 8n:r2 -/ I<[Pr]av2 > 8n:r2

Rradl ~ Rrad2

<[Pr]avl> Rrad2
<[Pr]av2> Rradl

=J~t~
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Pll.10. From P11.4,

[= 5 cas 4n x 106t + 5 cas 8n x 1O6t

For w=4nx 1O6,f=2x 106,

A,= 3 x 108
2x1O6 = 150m

(
dl
)

2

(
1
)

2

Rrad ;:: 80n2 T =80n2 150

;:: 0.0351 Q

1
Prad ;:: 2" x 52 x 0.0351

;:: 0.4386 W

For w;:: 8n x 1O6,f;:: 4 x 106,

A,;:: 3 x 108
4x1O6 = 75 m

Rrad = 80n2( 715r ;:: 0.1404 Q

1
Prad = 2" x 52 x 0.1404

= 1.7546W

.'. Time-average power radiated

;:: 0.4386 + 1.75746

==2.1932 W
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