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Part (1) …(38 Marks) 

1. (  a  ) Prove that the beam area of an isotropic antenna is 4π Sr. (5 marks) 

( b ) A wave traveling normally out of the page is resultant two elliptically 
polarized (EP) waves, one with components Ex=2Cos(ωt) and Ey=-2Cos(ωt+90) 
and another with components Er=4e jωt and EL=3e -j(ωt+π). For the resultant wave, 
find (a) AR, and (b) the band of rotation and polarization. (8 marks) 

( c ) Construct an antenna array using 2-isotropic elements to produce the 
cardioid radiation pattern shown in figure (1). (7 marks) 

                                         

Figure (1) 
 

2. ( a ) Derive an expression for E (Φ) for an array of 4 identical isotropic sources 
arranged in a square array as shown in the figure(2). The spacing "d" between 
each source and the center point of the array is λ/2. Sources 1 and 2 are in phase, 
sources 3 and 4 in opposite phase with respect to 1 and 2. Plot the obtained 
radiation pattern (10 marks) 

 

Figure (2) 
 

( b ) Design an ordinary end-fire uniform array so that its directivity is 20 dB 
(above isotropic). The spacing between the elements is λ /4, and its length is much 
greate than the spacing (L>>d). Determine:          (8 marks) 

 i) number of elements  
ii) overall length of the array (in wavelengths)  
iii) approximate half-powerbeamwidth (in degrees)  
iv) progressive phase excitation between the elements (in degrees).  

 
End of Part 1 








