
ECE 3323
Quiz #2

Spring 2020

cProblem 1.  (25 pts.)  A copper wire loop antenna (loop radius = 5 cm, wire radius = 2 mm, ó  = 5.8 × 107

É/m) lying in the x-y plane and centered at the coordinate origin operates at 150 MHz.  Determine 
(a.) the loop circumference in wavelengths. 
(b.) the loop radiation resistance. 
(c.) the loop loss resistance.
(d.) the loop radiation efficiency.
(e.) the current required to produce a power density of 1 ìW/m  at a distance of 100 m in2

the direction of maximum radiation. 

Problem 2.  (20 pts)  An antenna in air radiates the following far field magnetic field.

Determine
(a.) the total radiated power.
(b.) the antenna radiation resistance.
(c.) the antenna directivity in dB.
(d.) the beam solid angle.

Problem 3.  (15 pts)  A linear array (N = 4, d = 3ë /8) lies along the z-axis.  The far-field electric field of a
single array element located at the coordinate origin is      = (2/R ) sinèe  (V/m).  Determine!j kR

(a.) the array factor for a broadside array.
(b.) the far-field electric field of the broadside array.
(c.) the element phase shift á in degrees required to produce a peak array factor at è = 35 .o

tProblem 4.  (20 pts.)  A 2.4 GHz transmit/receive system (transmit antenna gain G  = 10 dB, receive antenna

rgain G  = 7.0 dB) transmits 40 W.  The receiver, characterized by a noise power of kTB = 200 pW,
requires a signal-to-noise ratio of at least 30 dB.  Assume that cable losses are negligible.  Determine

(a.) the minimum received power requirement.
(b.) the link gain given the minimum received power.

max(c.) the maximum separation distance (R ) between the antennas.

max(d.) the transmitted power required to increase R  by 25%.

Problem 5.  (20 pts.)  An 100 kW bistatic radar ( f = 18 GHz) uses identical transmit and receive antennas
with a gain of 35 dB.  The radar tracks a target with a radar cross section of 2.4 m .  The distance2

from the transmit antenna to the target is 8 km while the distance from the target to the receive
antenna is 5 km.  Determine

(a.) the magnitude of the incident electric field at the target.
(b.) the total power captured by the target.
(c.) the power density of the scattered field at the radar.
(d.) the total power received by the radar.
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Integrals

Zeros of Bessel functions of order m

Zeros of derivatives of Bessel functions of order m




