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1. The electric field intensity phasor of a wave propagating towards the negative z-axis has 
the following formula: 
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a) Find the equation of the instantaneous electric field vector. 
b) Plot the variation of the electric field vector (in the plane z=0) 

as a function of ωt. 
c) Which is the polarization of the wave? (RHCP, LHCP,RHEP, 

LHEP, or linear) Justify your response. 
 
 
 

2. A λ/4 monopole has been simulated when mounted on the fuselage of an aircraft. The 
reflection coefficient is shown in the figure below. 

a) Find: the matching frequency, the -10dB bandwidth, and the -10dB fractional 
bandwidth of the antenna. 

b) Estimate the length of the antenna. 
c) If the antenna has to be matched at 1.5 GHz, how many millimeters must we add or 

substract to get the requested performance? 
 

 
  



Aeronautical Communications  QT1314 

 

Name: 

 
 

3. A DME transponder is connected to the antenna of the figure. Which is the peak power that 
could return to the source as a consequence of antenna mismatch when the chosen channel 
is at 1025 MHz? Assuming that the antenna efficiency is 100%, which could be the radiated 
power? Provide your results in Watts and dBW. 
 
 

 
 
 

4. Mark the statements as true or false. Each incorrect mark cancels a correct one. 
 

 TRUE FALSE 

a) The realizable gain of a mismatched antenna is smaller than its gain.   

b) If a GPS satellite transmits RHCP signals, a GPS receiver should use 
a RHCP antenna or a linear antenna to catch the waves. 

  

c) Reducing the beamwidth of the E-plane antenna pattern increases 
the antenna directivity (let's assume that the beamwidth of the H-plane 
pattern does not change). 

  

d) The axial ratio (AR) is a measure of the directivity of an antenna.    

e) An elliptically polarized wave always has a PLF of 0.5.   

f) Increasing 3 dB the power delivered to an antenna increases 3 dB its 
gain. 

  

g) The half-power beamwidth (HPBW) of an antenna is different if we 
consider a field pattern or a power pattern. 

  

h) Antenna directivity is always greater or equal than its gain.   

i) A spectrum analyzer is used to measure the input impedance of an 
antenna (magnitude and phase). 

  

j) In general, the beamwidth of an antenna changes with frequency.   
 


