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(25 points)

A half-wave dipole (antenna #1) is located at a distance of 0.25A from a short

~ circuited dipole (antenna #2) as sketched in Fig. 1:
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Itis given that Z;; =73+ j42, Z,, =80+ j70, and Z;5 =38—j30 ohms.

a.

Calculate the current induced in antenna #2 in terms of current fed into
antenna #1 i.e. I, /I; (magnitude and phase).

Calculate the feed point impedance Z;of antenna #1 which is now different

from Z;;.

What would be the feed point impedance Z; of the driven antenna #1 if it were

folded on itself to form a two-arm folded dipole of equal diameters for the two
arms, respectively.
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10

(25 points)

Design a three reactance network to match an antenna of impedance
Zj =60+330 ohms to a two-wire transmission line of characteristic

impedance Z, =350 ohms using a circuit arrangement shown in Fig. 2.
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Fig. 2.

Select X;and X, such that
X] +X2 :—XA =-30Q

If possible, take X to be a negative (capacitive) reactance.

For an antenna frequency of 400 MHz, calculate the values of three reactive
elements, inductances and/or capacitances needed for your designed circuit.
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(25 points)

pts
a.

Write expressions for the radiated electric field and power density of a ten-
element collinear antenna array of A/2 elements mounted one above the other
so that the axis of the array is along the z-axis. Assume that each of the
antennas are fed with equal magnitude and in-phase currents and that the
center-to-center spacing between the antennas is 0.8\.

Calculate the direction/s of maximum radiation for this antenna array.

Calculate the main beam width or beam width between first nulls for the
principal lobe of radiation of the antenna array.

Neglecting mutual impedance effects, calculate the gain of the antenna array
relative to an isotropic radiator.

For a total radiated power of 10 KW, calculate the electric field strength
created at a distance of 12 miles (19.2 km).
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