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1 (25 points)

pts 0.3

7 a.  Calculate the directivity D of a 31/8 monopole antenna (L/2 = 8=625)) that is
mounted vertically above a horizontal perfectly conducting ground plane. For
this antenna used at a frequency of 1635 MHz, calculate the following

4 b. The antenna resistance R, .
7 ¢ The maximum effective aperture A, that can be derived from the directivity.

7 d. The open-circuit voltage developed across the antenna ierminals for an

incoming signal of power density S;, =1pW/ m?
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(25 points)

A 100-turn air-core circular loop of diameter 0.3 m is to be used as an antenna at
5 MHz. For this antenna, calculate:

a.

b.

The radiation resistance.
The directivity.

The ohmic resistance if it is wound with an AWGI12 copper wire (from
Appendix B, p. 623, of the Text, diameter of AWG12 wire = 2.053 mm).

I

The radiation efficiency e, = ———1——.
R +Rohmic

The inductance of the loop antenna. Note that p.g =1.0 for an air-core
antenna.




2. T T2 o~ pg }EC«ssNé‘Q(dei 2- 98@@7‘%%

’ b& = )QTY)Q@ ﬁg
- - {?1: 3{)2_0“0 DE)—\_{:) = 3 Z,ero ’%

, ";é
\)\ - éO AN . Lo
N Q60w | .
- 3 V5 ‘ .
ke b oA SE e ey et P

F(M\:W \o 0“"\” VT OF ,
3 O~ SE
N ER | oo %@ /) - -
- T e—— pol \ e 0265 x
< QO‘\ML o~ - Sé‘ ,-?Q— /

oL - 2:053 _ |LoZb5 v D
T T u -3
- | o S wiv A

\-0268 x\mcng’"*‘

S
- . % _—
R = V- 9% J&S,"(xﬂ: R | M\{,\_Y/‘Z




3.

9

10

(25 points)
pts
a. For a communication link using a satellite at 12 GHz, the gains of the

transmitting and receiving antennas are 52 dBi and 8§ dBi, respectively. For a
transmitted power of 100W, calculate the maximum power that may be
received by the receiving antenna at a distance of 40,000 km from the
transmitting satellite.

Calculate the effective areas of both the receiving and transmitting antennas in

the direction of the communication link in m? .

Calculate the rms value of the open-circuit voltage developed across the
terminals of the receiving antenna for which the antenna impedance is given to
be 90—j130Q. Note that this would be the signal available for amplification

by a “high” input impedance amplifier of the receiver.
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