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Answer Any FIVE FULL Questions 

 Marks 
OBE 

CO RBT 

1(a) State and explain Coulomb’s law of force between two charges. [03] CO2 L1, 

L2 
 (b) Find electric field intensity and electric flux density at the origin due to 

Q = 0.35 µC at (0, 4, 0). 

[03] CO2 L3 

 (c) Prove that electric field intensity is negative potential gradient. 

 

[04] CO3, 

CO1 

L2 

2 Derive an expression for electric field strength due to finite and infinite line of 

linear charge density  𝜌𝐿  𝐶/𝑚. 

 

[10] CO2 L2 

3 Given that  𝑫 = 𝑧𝜌 (cos𝜙)2 𝒂𝒛 C/m
2
, calculate charge density at (1,

𝜋

4
, 3) and the 

total charge enclosed by the cylinder of radius 1 m with  −2𝑚 ≤ 𝑧 ≤ 2𝑚. Verify 

using Divergence theorem. 

 

[10] CO2, 

CO1 

L3 

4(a) Determine the work done in carrying a 2µC charge from (2, 1,-1) to (8, 2,-1) in the 

field 𝑬 = 𝑦 𝒂𝒙  +𝑥 𝒂𝒚  along the Hyperbola   𝑥 =
8

7−3𝑦
. 

[04] CO3 L3 

 (b) Derive the expression for electric potential due to an electric dipole. 

 

[06] CO3 L2 

5 Potential is given by 𝑉 = 2(𝑥 + 1)2 (𝑦 + 2)2(𝑧 + 3)2  volt in free space. 

Calculate Potential, Electric field intensity, Electric flux density and volume 

charge density at point (2,-1, 4). 

 

[10] CO3, 

CO1 

L3 

6 Obtain the expression for Gauss’s Divergence theorem from Gauss’s law. 

 

[10] CO2, 

CO1 

L2 

7(a) Transform to cylindrical co-ordinates, the vector 𝑭 = 10 𝒂𝒙 − 8𝒂𝒚 + 6𝒂𝒛   at  

point P(10,-8,6) 

[05] CO1 L3 

  (b) Give the rectangular components of the vector 𝑯 = 20𝒂𝝆 − 10𝒂𝝓 + 3𝒂𝒛 at  

P(x=5,  y=2, z=-1) 

[05] CO1 L3 

8(a) Find the energy stored in free space for the region 2 mm < r <   3 mm, 0 < θ < 90
0
, 

0< ϕ<90
0
, given the potential function   𝑉 =   

200 

𝑟
 𝑣𝑜𝑙𝑡𝑠.  

[05] CO3 L3 

  (b) 
 
 

Determine electric flux density caused at P(6,8,-10) due to  

i) a point charge of  30 mC at origin. 

ii) a surface charge with  ρs = 57.2 μC/m2 on a plane Z = - 9 m. 

[05] CO2 L3 
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SCHEME OF EVALUATION 

 

  Marks 

1(a) Statement 

Expression 

2 

1 

 (b) Formula 

Approach 

Answer 

1 

1 

1 

 (c) Diagram 

Proof 

1 

3 

2 Diagram 

Derivation  

Final Expression 

2 

7 

1 

3 Divergence Theorem 

Surface integral 

Volume Integral 

2 

4 

4 

4(a) Formula 

Approach 

Answer 

1 

2 

1 

 (b) Diagram 

Derivation  

Final Expression 

1 

4 

1 

5 Potential 

Electric field intensity 

Electric flux density  

Volume charge density 

2 

3 

2 

3 

6 Diagram 

Derivation  

Final Expression 

2 

6 

2 

7(a) Formula 

Approach 

Answer 

2 

2 

1 

  (b) Formula 

Approach 

Answer 

2 

2 

1 

8(a) Formula 

Approach 

Answer 

2 

2 

1 

  (b) 

 

 

Diagram 

Point Charge: 

Formula and Approach 

Answer 

Surface Charge: 

Formula and Approach 

Answer 

1 

 

1 

1 

 

1 

1 
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