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 Marks 
OBE 

CO RBT 

1.(a)  State and explain Coulomb’s law in vector form.  

 

[06] CO1 L1 
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   (b) A charge of -0.3µC is located at A (25,-30,15) and a second charge of 0.5µC at 

B(-10,8,12). Find E at the origin. 

 

[04] CO1 L3 
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2.(a)  Define electric flux density. Derive the relation between electric flux density 

and electric field intensity. 

Electric flux density is defined as the electric flux per unit area where the area is 

perpendicular to the surface. 

 

 

[04] CO1 L1 

   (b) Find E at origin due to a point charge 12nC at (2, 0, 6) and a uniform line 

charge 3nC/m at x = -2, y = 3. 

[06] CO1 L3 
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3. Define electric field intensity. Obtain an expression for electric field intensity 

due to an infinitely long uniform line charge distribution. 

[02+08] CO1 L1 
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4.(a) Starting from Gauss’s law, derive Poisson’s and Laplace’s equation and write 

down the equation in all the three coordinate systems. 

[04+03] CO2 L1 
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 (b) Given vector E = (12yx

2
 – 6z

2
x) ax + (4x

3
 + 18zy

2
) ay + (6y

3
 – 6zx

2
) az , Verify 

whether volume charge density is zero in the region. 

 

[03] CO2 L3 

5. Derive the expression of capacitance for concentric spheres using Laplace’s 

equation. Consider radius of inner sphere ‘a’ and outer sphere ‘b’. Also consider 

the potential 𝑉 =  𝑉0 at 𝑟 =  𝑎 and  𝑉 =  0 at  𝑟 =  𝑏. 

[10] CO2 L1 
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6. State and prove uniqueness theorem for solution of Laplace’s equation. 

 

 

[10] CO2 L1 

7. ( a) Verify if the field given by V = (Aρ4 + Bρ−4) sin(4ϕ) satisfies Laplace’s 

equation or not.                     

[05] CO2 L3 
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   (b) Calculate the numerical values of V and ρv in free space for 

 V =  4yzx2+1 at P (1, 2, 3). 

 

[05] CO2 L3 

8.  Define volume charge density. Also find the total charge within each of the 

indicated volumes.  
i.
 0 0.1  ,  0    ,  2 4z  ,  2 2z sin(0.6 )

v
   C/m

3 

[02+04 

+04] 

CO1 L3 
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