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1. Consider a dipole antenna under plane wave illumination, as 

illustrated in the figure. The antenna is connected to an 

impedance of 73.1. The operating frequency is 3GHz. The 

radius of the wire is a=0.001L, where L is the dipole length. 

a) (15%) Suppose that the dipole is resonant at the operating 

frequency. Calculate L. 

b) (15%) Suppose that the incident wave has right-circular 

polarization. Calculate the polarization matching coefficient 

using the Poincaré sphere. 

c) (20%) Assume that the dipole efficiency is 90% and the 

incident field amplitude is 1mV/m. Find the received power. 

d) (15%) The input impedance of the dipole varies with 

frequency (near resonance) as: 
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where res  is the resonant frequency ( res 2 3GHz   ). Find the received power when the 

frequency operation is changed by 10%. For simplicity, ignore the frequency variation of the 

antenna gain. 

 

Solve only one of the following problems (either problem 2A or 2B) 

 

2A. (35%) Consider two identical monopole antennas separated by d=1km. The monopoles are 

resonant, lossless, and the communicate at the frequency of 300MHz. Supposing that the receiving 

antenna is connected to a matched load, find the received power when the transmitter is fed with a 

current of 1A. 

Hint: Calculate the input power. 
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2B. (35%) Two Hertz dipoles are placed side-by-side at a distance 0 / 2d   as shown in the 

figure. Suppose that the dipole 1 is excited with a current  1 1I V , the second dipole has its 

terminals in open-circuit. Calculate the current induced at the terminals of the second Hertz dipole. 

Assume that 0/ 0.05dl   . 

 

 
 

 










