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1. Derive Maxwell’s equation of electrostatics 𝛻. 𝐷 =  𝜌𝑉  . 

 

[10] CO2 L2 
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2.(a)  Prove that electric field intensity is negative gradient of potential. 

 

[04] CO3 L2 
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2.(b) Define current and current density. Derive continuity of current equation. 

 

 

[06] CO2 L2 
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3. Evaluate both sides of the divergence theorem for the field  

D = 2x2y ax + 3x2y2 ay C/m2 and the cube formed by the planes x = 0 and 1.2, y = 

0 and 1.2, and z = 0 and 1.2. 
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4.(a) Derive Poisson’s and Laplace’s equations in free space. 
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4.(b) State and prove Uniqueness theorem. 
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 5.(a) Derive an expression for the work done in moving a point charge Q in the 

presence of an electric field E. 

 

[05] CO3 L2 
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 5.(b) Given the electric field intensity E = 2x ax - 4y ay V/m. Find the work done in 

moving a point charge of 2 C from (2,0,0) to (0,0,0) and then from (0,0,0) to 

(0,2,0). 

[05] CO3 L3 
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 6.(a) Derive the expression for capacitance of coaxial cable using Laplace’s equation. 

Consider radius of inner conductor ‘a’ and outer conductor ‘b’. Potential at 

radius ‘a’ is maintained at V0 and the outside surface is grounded. 

 

[08] CO3 L2 



Page 14 of 18 

 
 

 

 

 

 

 



Page 15 of 18 

 
 

 
 



Page 16 of 18 

6.(b) Verify if the given field satisfies Laplace’s equation: V = 2x2 -3y2 +z2 V. 

 

[02] CO3 L3 

7.(a) Electric potential at an arbitrary point in free space is given as  

V = (x+1)2 + (y +2)2+(z+3)2 Volts. Find V, E, D, 𝜌𝑉 at P(2,1,0). 
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7.(b) 

Given 

cos 2
V






in free space. Find the volume charge density at the point  

A(0.5, 60°, 1). 
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