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Part- I 

Q1  Only Short Answer Type Questions (Answer All-10) (2 x 10) 
 a) Name the different parameters with units that are used for analyzing transmission lines.  
 b) Compare electric scalar potential and magnetic vector potential.  
 c) Mention the applications of a quarter-wave transformer.  
 d) Discuss the unitary & Zero property for a scattering matrix.  
 e) What is a degenerate mode in a rectangular waveguide?  
 f) What is the significance of radiation resistance of an antenna?  
 g) What is phase focusing effect?  
 h) Determine the length of dipole whose input resistance is 50 ohms.  
 i) Find the radiation resistance of an 8-turn small circular loop. The radius of the loop is 

휆 25⁄  and the medium is free space. 
 

 j) In a cylindrical waveguide, if the propagation is in TE21 mode with P21=3.054, with a 
diameter of 60 mm, then find the cutoff frequency for the mode. 

 

    
  Part- II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) For a lossless transmission line of length ‘L’ terminated in a load impedance ZL, obtain 

the input impedance where the characteristics impedance is Z0. 
 

 b) Obtain the electromagnetic field solution within a rectangular waveguide bounded by 
x=0, x=a & y=0, y=b for TM mode when the EM wave is propagating in +ve z-direction. 
Also calculate the resonant frequency. 

 

 c) What is a Smith Chart? Mention its application.  
 d) Discuss the velocity modulation in Reflex Klystron. Also find the expression for total 

transit time of the electron in the repeller region. 
 

 e) The TE10 mode is propagated in a rectangular waveguide of dimensions 6×4cms. The 
distance between a maxima and minima is found to be 4.55cm. Find the frequency of 
the wave. Also find the velocity of propagation. 

 

 f) Given a transmission line having Z0 = 60Ω. The measurement on the line indicates that 
the 1st voltage minimum & maximum occur at 10cm and 25cm respectively from load 
end. Determine the value of   ZL and λ if SWR is 4? 

 

 g) Briefly explain the different methods of matching of load using transmission line.  
 h) Discuss the construction and principle of operation of TWT with suitable diagram.  
 i) Derive the Radiated Field equations of a small circular loop Antenna.  
 j) A half wave dipole is radiating into free-space. The coordinate system is defined so 

that the origin is at center of the dipole and the Z-axis is aligned with the dipole. Input 
power to the dipole is 100 W. Assuming an overall efficiency of 50%, find the power 
density (in W/m2) at r = 500m, 휃 = 60 ,휙 = 0 . 
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 k) The radial component of the radiated power density of an infinitesimal linear dipole of 
length 푙 ≪ 휆 is given by 푊 = 퐴 푎 (푊 푚⁄ ) where A0 is the peak value off the 
power density, 휃 is the usual spherical coordinate, and 푎  is the radial unit vector. 
Determine the maximum directivity of the antenna and express the directivity as a 
function of the directional angles 휃 & 휙. 

 

 l) Describe how the radiation pattern and Radiation resistance of a given antenna can be 
measured experimentally. 

 

    
  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3  Calculate the Radiation Resistance and draw the radiation pattern for a half 
wavelength dipole. 

(16) 

    
Q4  Define Polarization. Discuss in detail about Linear, Circular and elliptical Polarization. 

Explain Polarization loss factor(PLF) and Efficiency with expressions. Examine PLF for 
transmitting and receiving linear wire antenna. 

(16) 

    
Q5  Explain the construction of Magnetron with diagram. Discuss the π-mode of oscillation 

in Magnetron with suitable diagram. Also derive the cut-off magnetic field and the 
frequency of oscillation. 

(16) 

    
Q6  Derive the field equations and field solutions of Cylindrical wave guide with proper 

assumptions.  
(16) 

 
 

http://www.bputonline.com

http://www.bputonline.com

http://www.bputonline.com
http://www.bputonline.com

