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❖ Answer any five from the following questions: -                         5 x 2 = 10 

 

1. A point charge q is situated at the position 𝑟1 . What is the corresponding 

volume charge density? Justify your answer.  

2. The electric field in a certain region is given by 𝐸⃗⃗ = 𝐴 𝑟3𝑟̂ ,  𝐴 is constant. 

Prove that the corresponding volume density of charge is given by 𝜌(𝑟) =

5𝜖𝑜𝐴𝑟2.  

3. Show that the electrostatic field of a point charge is irrotational. 

4. The electric potential at a point (𝑥, 𝑦, 𝑧) is 𝜑(𝑥, 𝑦, 𝑧) =
𝐴

√𝑥2+𝑦2+𝑧2
 , 𝐴 is 

constant. Find the electric field at (𝑥, 𝑦, 𝑧).  

5. Can the vector 𝐸⃗⃗ = (4𝑦𝑖̂ − 2𝑥𝑗̂ − 𝑘̂) represent an electric field? 

6. A charge q is projected with a speed 𝑣⃗ = 2 𝑖̂ in a region of space having 

magnetic field 𝐵⃗⃗ = −4𝑗̂ + 9𝑘̂. Find the force on the particle. 

7. What are the dimensions of magnetic flux density 𝐵⃗⃗ ? What is the physical 

meaning of the equation ∇. 𝐵⃗⃗ = 0. 

8. Write down the statement of Ampere’s circuital law and verify it for a long 
straight current carrying conductor. 


