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1.(a) State and explain Coulomb’s law in vector form.  
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   (b) A charge QA of -20µC is located at A (-6,4,7) and a second charge QB of 50 µC 

is located at B(5,8,-2). Find force on QB due to charge QA. Assume both the 

charges are placed in free space. 
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2. Define electric field intensity. Obtain an expression for electric field intensity due 

to an infinitely long uniform line charge distribution. 
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3.(a) Define electric flux density. Derive the relation between electric flux density and 

electric field intensity.   
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3. (b)    i. A uniform line charge of infinite length with ρL = 40 nC/m, lies along the 

z-axis. Find E at (-2,2,8) in air. 
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ii. Calculate E and D in rectangular coordinates at point P(2,−3, 6) produced 

by a point charge QA = 55 mC at A(−2, 3,−6). 

 

 

 

 
 

 

 

 

 

  4.(a) Transform the vector B = y ax – x ay + z az into cylindrical coordinates. 
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   (b) i. Give the rectangular coordinates of the point  

C(ρ = 4.4, φ =−115◦, z = 2).  

 
ii. Give the cylindrical coordinates of the point  

            D (x = −3.1, y = 2.6, z = −3). 

 
z = -3 
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 5.(a) Derive the expression for the electric field intensity at a point due to n number of 

point charges. 
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    (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. 
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 6. Define surface charge density. Obtain an expression of electric field intensity due 

to an infinite sheet of charge with uniform surface charge distribution ρs C/m2. 

Assume the charge is placed over x-y plane. 
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7. Four 10 nC positive charges are located in z=0 plane at the corners of a square 8 

cm. on a side. A fifth 10 nC charge is located at a point 8 cm. distant from other 

charges. Calculate the magnitude of total force on this fifth charge for ε = ε0. 
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