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1. Calculate the Z, Y, ABCD and S matrices for the following structures, that 
operate at the frequency of 1.9 GHz and are fabricated on a thin membrane 

(r=r=1). Are these reciprocal and/or lossless? Give the general forms of the T- 

and - equivalent circuits. 
(a) Series inductor L=1nH 
(b) Shunt capacitor C=10pF 
(c) T-configuration with series inductor L=1 nH, shunt capacitor C=10pF and 

series resistor R=50 
(d) Similar to (c) with feeding input and output lines with lengths of 8mm 
(e) Shunt open-circuited stub with length of 5mm  

2. A center-fed Hertzian dipole, used for Radar Scanning at f=30 GHz, is excited by 

a current Io=10A. If the dipole is /50 in length, determine the maximum radiated 
power density at a distance of 1km. 

3. An 1-m-long AM dipole is excited by an 1-MHz current with an amplitude of 12A. 
What is the average power density radiated by the dipole at a distance of 5km in 
a direction that is 30o from the dipole axis? (HINTS: First check if it is a short 

dipole. Then, try and use the S(R,) expression) 

4. An antenna used for Toll Debiting has the following normalized radiation 

intensity: F(,)=1, for 0<<60o and 0<<360o, and 0, elsewhere. Determine (a) 
the direction of maximum radiation, (b) the directivity, (c) the beam solid angle, 
(d) the half-power beamwidth in the x-z plane. (HINT: Sketch the pattern (cone) 
before solving (a).) 

5. A 2-m long center-fed dipole antenna operates in the AM broadcast band at 
1MHz. The dipole is made of copper wire with a radius of 1mm. (a) Determine 
the radiation efficiency of the antenna, (b) What is the antenna gain in dB?, (c) 
What antenna current is required so that the antenna would radiate 20W, and 
how much power will the generator have to supply to the antenna? 

6. An antenna with a radiation efficiency of 90% has a directivity of 6.7dB. What is 
its gain in dB? 

7. Assuming the loss resistance of a half-wave dipole antenna to be negligibly small 
and ignoring the reactance component of its antenna impedance, calculate the 

standing-wave-ratio on a 60- transmission line connected to the dipole antenna. 

8. Two Hertz-dipoles are aligned across the direction of maximum radiation at a 
distance of 2m for RFID operations around 900MHz. Assuming that the 
transmitted power is 10mW and the radiation efficiencies are assumed to be 
ideal, calculate the received power by the second Hertz dipole. 
 
 


