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 1. Explain the following terms as related to antenna system: 

(i) HPBW   

 
(ii) Effective length     

 
(iii) Beam efficiency  
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(iv) Gain     

 

 
(v) Isotropic radiator   

An isotropic radiator is a theoretical point source of electromagnetic or sound 

waves which radiates the same intensity of radiation in all directions. It has 

no preferred direction of radiation. It radiates uniformly in all directions 

over a sphere centred on the source.  
 2. (a) Define directivity and extend the result in terms of beam area. 
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https://en.wikipedia.org/wiki/Point_source
https://en.wikipedia.org/wiki/Electromagnetic_wave
https://en.wikipedia.org/wiki/Sound_wave
https://en.wikipedia.org/wiki/Sound_wave
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State and prove Friis transmission formula. 
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 3. (a) The effective aperture of transmitting and receiving antennas in a communication 

system are 8 λ2 and 12 λ2 respectively with a separation of 1.5 km between them. The 

E.M wave is travelling with a frequency of 6MHz and the total input power is 25KW. 

Find the power received by the receiving antenna.  
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   (b) Define the following with respect to antenna: 

(i) Radiation pattern (power and field pattern) 
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(ii) Effective Aperture  

 
 

 
 

 

 

 



 

     

 5.  With a neat sketch, explain the operation of a magic tee. Derive its S matrix 

representation.  Also mention its application. 
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 6.  State the properties of S-parameters. Starting from the impedance matrix 

equation, prove the symmetry property of a reciprocal network. Also prove the 

unitary property of S parameter. 
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 7. (a) The S-Parameters of a 2 port network are given by S11=0.2 ∟0 ͦ , S22=0.1∟0 ͦ , 

S12=0.6 ∟90  ͦ  and S21= 0.6 ∟90 ͦ . Is the network reciprocal and lossless? 
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    (b) Explain with a neat sketch a precision type variable attenuator. Also derive the 

S-matrix. 
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8. Explain various losses in Microstrip lines. 
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4. Calculate the exact directivity and approximate directivity for the following 

sources having the following power patterns: 

(i) U = Um sin2θsin2φ 

(ii) U = Um sinθsin3φ 

(iii)U=Um sin2θsin3φ 

 

Where U has a value only for 0≤θ≤π and 0≤φ≤π and zero elsewhere. 
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