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Answer Question No.1 (Part-1) which is compulsory, any EIGHT from Part-II and any TWO 

from Part-III. 
The figures in the right hand margin indicate marks. 

 
Part- I 

Q1  Only Short Answer Type Questions (Answer All-10) (2 x 10) 
 a) Determine the length of a lossless shorted transmission line of characteristics 

impedance of 50Ω operating at wavelength 1m to have input impedance j150Ω. 
 

 b) What do you mean by distortion less line? Find its attenuation constant.  
 c) The Smith chart is bounded by 1 circle. Explain.  
 d) Why short circuited stubs are preferred over open circuited stubs?   
 e) Group velocity can never be greater than the velocity of light. Discuss.  
 f) Define quality factor of rectangular cavity resonator.  
 g) Define voltage reflection coefficient. Is it same or different from current reflection 

coefficient? Explain. 
 

 h) Give the S-matrix of H-Plane Tee.  
 i) What do you mean by phase focusing effect?  
 j) State the difference between Reflex Klystron and Magnetron with respect to working.  
    
  Part- II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) Find the solutions to the electromagnetic field equations within a rectangular 

waveguide bounded by x=0, x=a, y=0, and y=b for TM mode when the EM wave is 
propagating in +ve z-direction. 

 

 b) Design a rectangular waveguide with filling by a dielectric having dielectric constant 4 
so that the cutoff frequency for the dominant mode is 14 GHz and the cut off frequency 
for the TM11 mode is 30 GHz 

 

 c) A rectangular cavity resonator has dimensions of a= 5cm, b= 2cm and d= 10cm. 
a. Find the dominant mode. 
b. Compute the resonant frequency of the dominant mode for a dielectric filled 

cavity of dielectric constant 2.56. 

 

 d) A low co-axial cable of characteristic impedance 50 Ohm is terminated in a resistive 
load of 75 Ohm. The peak voltage across the load is found to be 30 Volts. Calculate 

a. The reflection coefficient of the load 
b. The VSWR 
c. The amplitude of forward and reflected voltage waves 
d. The amplitude of forward and reflected current waves 

 

 e) An air filled rectangular waveguide with a cross section 2×1 cm transports energy in 
the TE10 mode at the rate of 0.5Hp. The impressed frequency is 30GHz. What is the 
peak value of the electric field occurring in the guide? 

 

 f) In an air filled square wave guide (a×a) with a=1.2cm. 퐸 = −10sin ( )sin (휔푡 −
훽푧)V/m. Find Mode of propagation, Cut-off wavelength, Frequency of operation & 
Wave impedance. 
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 g) With the help of circuit diagram explain how Gunn diode can used as an oscillator and 
an amplifier. A gas Gunn diode has a drift length of 10µm. Determine the frequency of 
oscillation. 

 

 h) In relation with the direction coupler define Coupling, Directivity & Isolation. How these 
factors affect in the performance of a directional coupler? 

 

 i) An E-plane Tee has SWR of 2.5 at port 1, when the other ports are matched 
terminated. Calculate the power delivered to port 2 & 3, when a matched generator 
with an available power of 1W is connected to port 1. 

 

 j) Briefly explain the amplification process of TWT with proper diagram.  
 k) Explain in brief the LSA mode of operation for Gunn diodes.  
 l) Derive the input impedance of an open circuited Tx line. What it is equivalent to?  
    
  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3  Derive the field equations and find out their solutions of Cylindrical Wave Guide. (16) 
    

Q4  With neat diagram explain the operation of Reflex Klystron. Find the expression for 
transit time and transit angle. Give the relation of output power with Efficiency. 

(16) 

    
Q5 a) A lossless line has a characteristics impedance of 50Ω and is terminated in a load 

resistance of 75Ω. The line is energized by a generator which has an output 
impedance of 50Ω and an open circuit output voltage of 3V(rms). The line is assumed 
to be 2.25 wavelength long. Determine : 
a. The input impedance 
b. The magnitude of the instantaneous load voltage 
c. The instantaneous power delivered to the load 

(8) 

 b) Why impedance matching is required? Classify the techniques of impedance matching 
and discuss in details. 

(8) 

    
Q6 a) Prove that a three port microwave device simultaneously cannot be reciprocal, lossless 

and matched at all ports. 
(8) 

 b) What do you understand by Quality factor of a cavity resonator? Discuss the term 
unloaded Q, loaded Q, critical coupled Q, under coupled Q and over coupled Q with 
reference to a cavity resonator. 

(8) 
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