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Answer FIVE FULL Questions. Mention units wherever necessary. 

 Marks 
OBE 

CO RBT 

1 (a) Define current and current density. Derive the expression for equation of 
continuity of current. 

[08] CO2 L2 

1 (b) Determine whether or not the given potential field satisfy the Laplace equation: 
𝑉 = 2𝑥 − 3𝑦 + 𝑧 . 

[02] CO3 L3 

2  Obtain the boundary conditions at the interface between a Conductor and a 
Dielectric. 

[10] CO2 L3 

3 (a) Derive the expression for capacitance of a parallel plate capacitor with multiple 
dielectrics. 

[07] CO2 L2 

3 (b) Determine the capacitance of a capacitor consisting of the parallel plates 
30 𝑐𝑚 × 30 𝑐𝑚 surface area separated by 5 𝑚𝑚 in air. 

[03] CO2 L3 

4 (a) Starting from the Gauss’s law deduce Poisson’s and Laplace’s equations. [05] CO3 L3 

4 (b) Find V at P (2, 1, 3) for the field of two infinite radial conducting planes with  

V = 50V at  𝜙 =  10°  and V = 30V at   𝜙 =  30° . 

[05] CO3 L4 

5  Derive the expression for capacitance of coaxial cable using Laplace’s equation. 
Consider radius of inner conductor ‘a’ and outer conductor ‘b’. 

[10] CO3 L3 

6 (a) State and prove the Uniqueness theorem. [08] CO3 L2 

6 (b) Given potential field 𝑉 = (𝐴𝜌 + 𝐵𝜌 )𝑣𝑜𝑙𝑡𝑠. Show that ∇ 𝑉=0, where A and 
B are constants. 

[02] CO3 L3 

7  State and explain Ampere’s circuital law and Prove  × 𝑯 = 𝑱. Also obtain the 
expression for Stokes’ theorem. 

[10] CO3 L2 

8 (a) Discuss the scalar and vector magnetic potentials. [07] CO3 L2 

8 (b) At a point P(x,y,z) the components of vector magnetic potential are given as  

𝐴  =  4𝑥 + 3𝑦 + 2𝑧, 𝐴  =  5𝑥 + 6𝑦 + 3𝑧, 𝐴  =  2𝑥 + 3𝑦 + 5𝑧.  

Determine B at point P. 

[03] CO3 L3 
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