Thursday, February 8, 2024 A

EE 483/583 Antennas for Wireless Communications
Quiz #3 (Spring 2024)
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Instructions: Open book & notes. Place answers in indicated spaces and show all work for credit.

At 9 GHz, a vertically polarized WR-90 X-band rectangular horn antenna has a gain of 15.4 dBi. The
physical aperture of the horn is 6.15 cm x 6.83 cm. Find the maximum effective aperture (in cm?) and
aperture efficiency (in %) at this frequency. If a vertically polarized electromagnetic (EM) wave with a
power density of 400 uW/m? is incident from the direction of maximum gain, how much power is available
to a matched load? A clumsy student bumps the horn antenna so that it is tipped 20° off vertical (still
pointing in the direction of maximum gain). Now, how much power is available to a matched load?
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