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Q.1(a) Differentiate between transformer EMF and Motional EMF. [2] 
Q.1(b) In a region of free space, the electric field E = E0 cos (110t - kx) az.  Determine Jc and Jd [4] 
Q.1(c) State Faraday’s law. A circular loop of 10 turns of conducting wire of radius r = 5 cm and resistance R 

= 10 Ω is placed in a slowly varying uniform magnetic field. The magnetic field makes an angle of 45 0 
with respect to the direction of the surface of the loop. The magnetic field magnitude is given as B = 
cos(2π t)  T. Find the emf and the current generated in a wire. 

[6] 

   
Q.2(a) Discuss the role of loss tangent in distinguishing between the good conductors and lossy dielectrics. [2] 
Q.2(b) Over what frequency range may dry soil, with ϵr = 3, µr = 1, and σ = 10-4 S/m, be regarded as a low-

loss dielectric medium? 
[4] 

Q.2(c) In a three dimensional space, divided into region 1 (x < 0) and region 2 (x > 0),    H1 = 4.0 ax + 1.5 ay 
- 3 az, A/m. Find H2 .Relative permeabilities of the two medium are 3 and 5 respectively. 

[6] 

   
Q.3(a) Describe the characteristics of plane waves. [2] 
Q.3(b) Which parameter measures the penetration of the EM wave in the medium? What are the factors on 

which it depends on and how? 
[4] 

Q.3(c) A uniform plane wave propagating in a medium has E = 2e-αz sin ( 108 t – βz)ay V/m. If the medium is 
characterized by  ϵr = 1, μr = 20, and σ = 3 S/m  Find α, β and  H. 

[6] 

   
Q.4(a) Distinguish between reflection coefficient and transmission coefficient [2] 
Q.4(b) What are the characteristics of the standing waves? How they can be used to find unknown impedance? [4] 
Q.4(c) Define Brewster’s angle. A uniform plane wave is incident from air on a dielectric with ϵr = 10. If the 

angle of incidence is 750, find reflection coefficient for both polarizations. Also find the power reflected 
and transmitted in both cases. 

[6] 

   
Q.5(a) Differentiate between a lossless line and a distortion less line. [2] 
Q.5(b) A telephone line has R = 30 Ω/km, L = 100mH/km, G = 0, and C = 20μF/km. At 1 kHz obtain the 

characteristic impedance and the propagation constant of the line. 
[4] 

Q.5(c) A load of 100 + j150 Ω is connected to a 75 Ω lossless line. Find the reflection coefficient, SWR, the 
load admittance, and input impedance at the generator. 

[6] 

   
Q.6(a) Compare any two impedance matching techniques. [2] 
Q.6(b) Calculate source and load reflection coefficients  𝜞𝒔 and 𝜞𝑳 and plot the bounce diagram of voltage, for 

an EM wave which travels down an open circuited transmission line of characteristic impedance Z0 and 
dies down after reflecting from source. The source impedance is ¼ th of the characteristic impedance. 

[4] 

Q.6(c) A load of ZL = (60 – j40) Ω is to be matched with a 50 Ω transmission line. Design a short circuit stub 
for this purpose using a Smith Chart. Why short circuit stub is preferred over open circuit stub for 
matching? 

[6] 

   
Q.7(a) Distinguish between the transmission lines and the waveguides.) [2] 
Q.7(b) What are the conditions for TE and TM mode of propagation in Rectangular waveguide? Which is the 

lowest mode of propagation in a rectangular waveguide and how it is determined? 
[4] 

Q.7(c) Plot the field configurations for lowest TE & TM modes of propagation.  Find the broad wall dimension 
of an air filled rectangular waveguide when the cut-off frequency for TE10 mode is 1 GHz and 10 GHz. 

[6] 
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