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   CO BL 
Q.1(a) Differentiate between the TEM and Non-TEM lines giving suitable examples. [2] CO1, CO2  2 
Q.1(b) 

Show that for a single port network the reflection coefficient is given as  

𝑆ଵଵ =  
𝑍ଵଵ − 1

𝑍ଵଵ + 1
 

[3] CO1, CO2 3 

     
Q.2(a) Differentiate between intrinsic impedance and wave impedance. [2] CO1, CO2 2 
Q.2(b) Given for a two-port network: 

 [S] = ቂ 0.15∠0଴ 0.85∠45଴

0.85∠45଴ 0.2∠0଴ ቃ; Determine 

(i)  if the network is reciprocal and lossless.  
(ii) the reflection coefficient at port 1 if port 2 is terminated with a matched 
load. 

[3] CO1, 
CO2, CO5 

3 

     
Q.3(a) Derive [S] matrix for an E-plane waveguide power divider. [2] CO1,CO2, 

CO5 
5 

Q.3(b) Prove that a physical realization of a 3-port network is not possible if it is 
required to be lossless, reciprocal, and matched at all the ports.  

[3] CO1, 
CO2, CO5 

4 

     
Q.4(a) What are properties of Quadrature Hybrid coupler? Write the S-matrix for 

Quadrature (900) Hybrid coupler. 
[2] CO1, 

CO2, 
CO4, CO5 

1 

Q.4(b) 
A directional coupler has the scattering matrix given below. Determine the 
directivity, coupling, isolation, and return loss at the input port when the other 
ports are terminated in matched loads. 

 [S]=൦

. 0530଴ . 960଴ . 190଴ . 0590଴

. 960଴ . 0530଴ . 0590଴ . 190଴

. 190଴ . 0590଴ . 0430଴ . 960଴

. 0590଴ . 190଴ . 960଴ . 0530଴

൪ 

[3] CO1, 
CO2, 
CO4, CO5 

3 

     
Q.5(a) Describe the limitations of a conventional tube at microwave frequencies? [2] CO1, CO3 2 
Q.5(b) Illustrate the velocity modulation of a two cavity Klystron with the help of a 

suitable diagram. 
[3] CO1, CO3 4 

 
 

:::::19/09/2023 M::::: 
  


