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Problem 1: (35 Points)

z
The far electric field of two Hertzian dipoles at right angles to l
cach other, fed by equal amplitude currents with a 90° phase

ditference is / Ls
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Where (r.0.¢)specify the spherical coordinates, k is wave phase -
constant. [ is the antenna current, and L is the antenna length.
Find the average power density of antenna radiation. total radiated
power. radiation resistance, and directivity of the antenna as a = F(6.4)
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problem 2: (25 points)

A parabolic antenna is designed to have a gain of 30dB at 300MHz.

a)

b)

P

Assuming a radiation efficiency of 55%, find the diarp_e;gr and estimate the half-power
beam width of the antenna. & T

|
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Find the gain and half-power beam width if the antenna is operated at 150MHz.
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Problem 3: (40 Points)

A plane wave in air is incident on a half-wave dipole antenna while antenna axis is oriented

3 1. .
along the (T %3 Z) axis. Assuming the electric field of the plain wave is given by.

E=jye " -z¢7 (V/m)

a) Determine the propagation direction and the average power density of the plane wave.

b) Calculate the induced open circuit voltage at the antenna input port and the maximum

absorbed power by the antenna.

rbed power? What would be the

¢) How can we change antenna orientation to maximize the abso ;
at the optimum

induced open circuit voltage and the maximum absorbed power by the antenna
antenna orientation?

d) Repeat part (b) if the plane wave is incident on a 10 mm long Hertzian dipole antenna oriented
along z axis.
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(As now You can see, for short dipo(e, both methoels leadl 4r the Sarme gnsiypr )




