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Note: Answer Any Five Questions 

Question 

# 
Description Marks 

Distribution 
Max 

Marks 

1. 

 What are the various antenna parameters? Discuss in detail. Discuss the 

effect of aperture efficiency on radar performance and why it should not be 

interpreted as an indicator of power loss. 

(i) Directive gain 
(ii) Power gain 
(iii) Antenna radiation pattern 
(iv) Effective aperture 
(v) Sidelobe radiation 
(vi) Polarization  
(vii) Aperture efficiency and its effects 
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2. 

 What is a feed in parabolic reflector antenna? What are the various types of 

feeds used? Explain with neat figures.  

(i) Explanation of feed 
(ii) Rear feed using half wave dipole and reflector  
(iii) Rear feed using horn, front horn feed 
(iv) Offset- fed reflector 
(v) Cassegrain feed 
(vi) Polarization twist cassegrain  

 

  

 

    2 

M 
1 M 
2 M 
1 M 
2 M 
2 M 

 

10 

M 

 

10M 



 



 

3 

 

 

(a) 

Why does a parabolic surface make a good reflector antenna? When might 

each of the following parabolic reflector antennas be used: (a) paraboloid 

(b) section of a paraboloid (c) parabolic cylinder.                    

(i) Explanation of parabolic reflector antenna with figure 
(ii) Paraboloid 
(iii)Section of a paraboloid 
(iv)  Parabolic cylinder 
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(b) 
Write short notes on grating lobes. 

(i) Definition 
(ii) Conditions to avoid grating lobes  
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4. 

 

 

What are electronically steered phased array antennas? Obtain the array 

factor for a uniformly spaced linear array of N isotropic elements. When 

radiating elements are not isotropic, how is the antenna radiation pattern 

modified?                                         

(i) Definition and Explanation 
(ii) Array factor derivation for isotropic elements 
(iii) Array factor derivation for non-isotropic elements 
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(iv)  

5. 

 

 

 

Explain conical scan tracking radar with a neat block diagram.  

(i) Basic concept of conical scan 
(ii) Conical scan tracking diagram 
(iii) Block diagram 
(iv) Explanation 
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(a) 

Derive and obtain the expression that defines the system noise figure when 

it includes the effects of antenna temperature and effective noise 

temperature.  

(i) Noise figure of a linear network, its interpretations with modified 

expressions 
(ii) Effective noise temperature, Te 
(iii) Expression of Ts in terms of Fs 
(iv) Explanation  
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(b) 

Which are the parameters that determine the noise figure of a mixer? Give 

relevant expressions  

(i) Conversion loss with expression 
(ii) Noise temperature ratio with expression 
(iii) Expression for Fm in terms of Lc and tr  

(iv)  Explanation 
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7. 

 

 

 

Explain balanced duplexer using dual TR tubes with a neat figure. Why is a 

diode limiter following the duplexer sometimes used as a receiver protector? 

(i) Explanation of balanced duplexer 
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(ii) Figure (Transmit & Receive condition)  
(iii) Diode limiters as receiver protector 
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8. 

 

 

How does mixer act as a key element in a super heterodyne receiver of 

radar? Explain various types of mixers with relevant figures. 

(i) Importance of mixer, explanation 

(ii) Types of mixers (5 types explanation + figures) 
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