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Duration : 3 Hours                                         Marks : 80 

1] Question no. 1 is Compulsory 

2] Attempt any three questions out of remaining questions 

3] Assume suitable data if require 

 

Q1 Attempt any Four      ( 20 Marks) 

a) Calculate charge density due to electric flux density 𝐷̅ = 4𝑟 sin ∅ 𝑎𝑟̂ + 2𝑟 cos ∅ 𝑎∅̂ +
2𝑧2𝑎𝑧̂ 𝐶/𝑚2 

b) Obtain point format of Continuity equation 

c) Express Biot Savart’s law in vector format 

d) For parallel plates capacitor with plate area 10𝑐𝑚2 and plates saperation 3mm has voltage 

of 100 sin 103𝑡  𝑉 applied to its plates. Calculate displacement current density (ε = 2ε0) 

e) Define following terms: 

 Uniform Plane waves 

 TEM wave 

f) Define the term Characteristic Impedance, Write expression for the same for Lossy and 

Lossless lines 

g) Show that 𝐸̅ = −∇𝑉  
Q. 2                         ( 20 Marks) 

a) A sheet charge of 𝜌𝑠 = 2𝑛𝐶/𝑚2 located at 𝑥 = 2 in free space and line charge 𝜌𝑙 =
20𝑛𝐶/𝑚 is located at 𝑥 = 1 & 𝑧 = 4, find electric field at the origin and direction of 

electric field at (4,5,6) 

b) For infinite long conductor of radius ‘a’ carrying current I, determine Magnetic field 

everywhere. 

Q. 3                           ( 20 Marks) 

a) Explain in brief Maxwell’s Equation for Time varying field in Integral and Point format, 

also give their significance 

b) Magnetic field component of an EM wave propagating through a non-magnetic medium 

(𝜇 = 𝜇0) is: 

𝐻̅ = 25 sin(2 × 108𝑡 + 6𝑥)𝑎𝑦̅̅ ̅  𝑚𝐴/𝑚 

Determine: 

 The direction of wave propagation 

 The permittivity 

 Electric Field 

Q. 4                             ( 20 Marks) 

a) List boundary conditions for time varying field if given that: 

𝐷̅ = 50𝑎𝑥̅̅ ̅ + 80𝑎𝑦̅̅ ̅ − 30𝑎𝑧̅̅ ̅ 𝑛𝐶/𝑚2 

In region 𝑥 ≥ 0 where ε=2.1ε0. Find Electric charge density for region 𝑥 ≤ 0 where 

ε=7.6ε0. 

b) Obtain Poission’s and Laplacian’s Equation used to solve boundary problems for 

conducting plates described as V(z=0) = 0V and V(z=2mm) = 50V. Determine: 

 V 

 𝐸̅ 

 𝐷̅ 

Paper / Subject Code: 32203 / Electromagnetic Engineering
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Q. 5                                ( 20 Marks) 

a) Lossless 50Ω transmission line terminated by a load impedance ZL = 75 + 60j Ω, using 

Smith chart determine: 

 Reflection Coefficient 

 SWR 

 Input Impedance at 0.2λ from load verifying the same using analytical solution 

b) Obtain Integral form of Poynting Theorem and Explain significance of each term 

 

Q. 6 Write short note on                                                                                               (20 Marks) 

a) Electric Dipole 

b) Electrostatic discharge 

c) Magnetic Levitation  

d) Wave propagation through lossy dielectrics 
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