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Answer FIVE FULL Questions 

 Marks 

OBE 

CO RBT 

1.(a) State and explain Coulomb’s law in vector form. Express the result in Cartesian coordinates. 

 

[6] CO1 L1 
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(b) Two point charges of magnitude 2mC and -7mC are located at places P1(4,7,-5) and P2(3,2,-9) 

respectively in free space. Evaluate the vector force F on the charge at P2 due to the charge 

placed at P1. 

 

[4] CO1 L3 

 OR    
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2. (a) Define electric flux density. Derive the relation between electric flux density and electric field 

intensity. 

 

 
 

[5] CO1 L2 

(b) Two point charges 5nC and -2nC are located at (2, 0, 4) and (-3, 0, 5), respectively. Find the 

electric field intensity E at (1,-3, 7). 

 

[5] CO1 L3 
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3.(a) State and explain electric field intensity. Obtain an expression for electric field intensity due to 

an infinitely long uniform line charge distribution. 

[2+8] CO1 L2 
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 OR    

4. (a) An infinite line charge with 𝜌𝐿 = 2 nC/m lies along the x-axis in free space, while    

point charges of 8nC each are located at(0,0,1) and (0,0,-1). Find E at (2,3,-4). 

 

 

[10] CO1 L3 

     

5.(a) Starting from Gauss’s law deduce Poisson’s and Laplace’s equation and write down the 

equation in all the three coordinate systems. 

[7] CO3 L2 
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(b) Verify if the field given by 𝑉 = ଶݔʹ   − ଶ ݕ͵ +  .ଶ satisfies Laplace’s equation or notݖ

 

[3] CO3 L3 

 OR    

6.(a) Derive the expression for capacitance of coaxial cable using Laplace’s equation. Consider 

radius of inner conductor ‘a’ and outer conductor ‘b’. Also consider the potential 𝑉 =  𝑉 at  ݎ =  ܽ and  𝑉 =  0 at ݎ =  ܾ. 

[10] CO3 L2 
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7.(a) State and prove uniqueness theorem for solution of Laplace’s equation. [7] CO3 L2 
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(b) Given the potential function  Vሺρ, ϕሻ =   𝑉0ఘ𝑑 ܿ𝑜ݏ𝜙 . Check if 2

V= 0 using cylindrical co-

ordinates. 

[3] CO3 L3 
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 OR    

8.(a) Semi-infinite conducting planes at 𝜙 = 0  and 𝜙 =  గ6   are separated by an infinitesimal 

insulating gap along z-axis. If V(𝜙 = 0ሻ = 0 and V(𝜙 =  గ6ሻ = 100V, calculate V and E in the 

region between the plates. 

 
 

[6] CO3 L3 

(b) Calculate the numerical values for V and 𝜌𝑣 in free space of V =  4୷୶2+ଵ at P (1, 2, 3). [4] CO3 L3 
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9.(a) State and explain Biot-Savart’s law. 

 

 
 

[5] CO1 L1 

(b) A current filament carries a current of 10A in the az direction on the z axis. Find the magnetic 

field intensity H at point P(1,2,3) due to this filament if it extends from  z = 0 to 5m. 

[5] CO1 L3 
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 OR    

10. Derive an expression for magnetic field intensity at a point P due to an infinitely long straight 

filament carrying a direct current I. 

 

[10] CO1 L2 
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