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 Marks 
OBE 

CO RBT 

1.(a)  Using Faraday’s law derive an expression for e.m.f induced in stationary conductor 

placed in a time varying magnetic field. Also explain motional e.m.f. 

 

[06] CO4 L2 
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(b) List Maxwell’s equations in point and integral forms for time varying field. [04] CO4 L1 
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2.(a) What is the inconsistency of Ampere’s law with the equation of continuity? Derive 

modified form of Ampere’s law. 
[05] CO4 L2 
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(b) Let 𝜇 = 3 × 10−5 H/m, 𝜖 =  1.2 × 10−10 F/m and 𝜎 =  0 everywhere. If  𝑯 =  2 𝑐𝑜𝑠(1010𝑡 –  𝛽𝑥)𝒂𝒛 A/m, use Maxwell’s equations to obtain the expressions 

for B, D, E. 

 

[05] CO4 L3 
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3.(a) Discuss TEM wave propagation in a good conductor. Define skin depth. 

 

[07] CO4 L2 
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(b) For a medium with σ = 4.0 S/m and εr = 81, evaluate skin depth at 1 MHz. [03] CO4 L3 

 

 

4. State and explain Poynting’s theorem.  [10] CO5 L2 
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5. Derive point form of Maxwell’s equation of electrostatics. 

 

 

[10] CO1 L2 
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6. Find the total charge in a volume defined by the six planes for which 1 ≤x ≤2,  

2 ≤y ≤3, 3 ≤z ≤4 if D = 4x ax + 3y
2
 ay +2z

3
 az C/m

2
. 

[10] CO1 L3 
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7.(a) Define current and current density. Derive the equation of continuity of current. 

 

[02+04] CO2 L2 

(b) Let D = 5r2 ar mC/m2 in the region for r < 0.08m. Find v at r = 0.06m. [04] CO1 L3 
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8.(a) Derive an expression for the work done in moving a point charge Q in the 

presence of an electric field E. 

 

 

[05] CO2 L2 
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(b) Non uniform field is given by E=y ax +x ay + 2 az V/m. Determine the work done 

in moving a charge of 2C from B(1, 0, 1) to A(0.8, 0.6, 1) along the path  

x
2
 + y

2
 =1,   z=1. 

 

 

[05] CO2 L3 

9. Starting from Maxwell’s equations, derive wave equation for TEM wave.  

 

[10] CO4 L2 
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