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 Marks 
OBE 

CO RBT 

1(a) Obtain the boundary conditions for a dielectric – dielectric boundary. [05] CO4 L2 

1(b) Derive the equation of continuity of current. [05] CO4 L2 

2 Using Laplace’s equation for potential function, derive the expression for 

capacitance of a cylindrical capacitor, 𝐶 =  
2𝜋𝜀𝐿

ln(𝑏/𝑎)
 , where L is the length of the 

capacitor, a & b are inner and outer radii of the cylindrical layers. 

[10] CO3 L2 

3(a) Determine whether the potential field  𝑉 = 𝜌2 + 𝑧2   satisfies Laplace’s equation 

or not. 

[02] CO3 L3 

3(b) State and Prove Uniqueness theorem. [08] CO3  L1, 

L2 

 
4(a) Derive the expression for magnetic field intensity due to finite and infinite 

conductor using Biot – Savart law. 

[07] CO5 L2 

4(b) Given  𝑬 =  𝑥 + 2𝑦 + 𝑎𝑧 𝒂𝒙 +  𝑏𝑥 − 3𝑦 − 𝑧 𝒂𝒚 +  4𝑥 + 𝑐𝑦 + 2𝑧 𝒂𝒛 𝑉/𝑚. Find 

a, b and c if E is irrotational. 

[03] CO5 L3 

 

 
5(a) A charged particle moves with a uniform velocity of 4 𝒂𝒙 𝑚/𝑠 in a region where 

𝑬 = 20 𝒂𝒚  𝑉/𝑚 and   𝑩 = 𝐵0 𝒂𝒛  𝑤𝑏/𝑚2. Determine B0 such that the velocity of 

the particle remains constant. 

[04] CO5 L3 

5(b) Discuss the concept of scalar and vector magnetic potentials [06] CO5 L2 

6 Given  𝑯 = 20 𝜌2𝒂𝝓 𝐴/𝑚    in cylindrical coordinates. Determine 

a. Current density J. 
b. Total current crossing the surface  𝜌 = 1 𝑚 ; 0 ≤ 𝜙 ≤ 2𝜋 𝑎𝑛𝑑 𝑧 = 0. 
c. Verify the result using Stokes theorem. 

[10] CO5 L3 

7(a) A horizontal metal wire is carrying an electric current from North to South. Using 
uniform magnetic field, it is to be prevented from falling under gravity. What 
should be the direction of this magnetic field? Justify the answer. 

[05] CO5 L4 

7(b) Derive Lorentz force equation and mention the applications of its solutions. [05] CO5 L3 

8(a) Derive the expression for magnetic torque due to a rectangular current loop. [06] CO5 L3 

8(b) Two infinitely long straight conductors, both carrying current of 10mA each in the 

same direction are located at x=0; y=0 and x=0; y=10m respectively. Determine the 

force per unit length between them. 

[04] CO5 L3 

 

  



SCHEME OF EVALUATION 

 

  Mark Split-Up 

1(a) Diagram 

Derivation  

1 

4 

 (b) Derivation  

Final Expression 

3 

2 

2 Diagram 

Derivation  

Final Expression 

2 

7 

1 

3(a) Formula 

Approach & Answer  

1 

1 

3(b) Statement 

Proof 

2 

6 

4(a) Diagram 

Derivation  

Final Expression 

1 

4 

2 

 (b) Formula 

Approach 

Answer 

1 

1 

1 

5(a) Formula 

Approach 

Answer 

1 

2 

1 

5(b) Scalar Potential: 

Explanation  

Final Expressions 

Vector Potential: 

Explanation  

Final Expressions 

 

2 

1 

 

2 

1 

6 Current Density 

Current [RHS of Stokes Theorem] 

LHS of Stokes theorem and verification 

3 

2 

5 

7(a) Diagram 

Approach 

Answer 

2 

2 

1 

  (b) Derivation 

Applications 

4 

1 

8(a) Diagram 

Derivation  

Final Expression 

1 

4 

1 

  (b) 

 

 

Formula 

Approach 

Answer 

1 

2 

1 
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