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Instructions: Use of Calculator is permitted. Assume any missing values. 

SECTION A  

(5Qx4M=20Marks) 

S. No.  Marks CO 

Q 1 Find out the divergence of the vector field  

𝑉(𝑥, 𝑦, 𝑧) = −(𝑥 𝑐𝑜𝑠𝑥𝑦 + 𝑦)𝑖̂ + (𝑦 𝑐𝑜𝑠𝑥𝑦)𝑗̂ + (sin 𝑧2 + 𝑥2 + 𝑦2)𝑘̂ 
4 CO1 

Q 2 Three point charges - 1nC, 4nC, and 3nC are located at (0, 0, 0), (0, 0, 1), 

and (1, 0, 0), respectively. Find the energy in the system. 
4 CO2 

Q 3 A parallel plate capacitor has an electrode area of 100mm2, with a 

spacing of 0.1mm between the electrodes. The dielectric between the 

plates is air with a permittivity of 8.85×10-12 F/m. The charge on the 

capacitor  is 100V. Calculate the stored energy in the capacitor. 

4 CO3 

Q 4 Two dipoles with dipole moments -5𝑎𝑧nC/m and 9𝑎𝑧nC/m are located at 

points (0, 0, - 2) and (0, 0, 3), respectively. Find the potential at the origin. 
4 CO2 

Q 5 An inductor designed with 400 turn coils wound on an iron core 16cm2 

cross sectional area and with a cut of an air gap length 1mm. The coil is 

connected to a 230V, 50Hz ac supply. Neglect coil resistance, core loss, 

iron reluctance and leakage inductance, (μ = 4π×10-7H/m). Determine the 

current in the inductor. 

4 CO4 

SECTION B  

(4Qx10M= 40 Marks) 

Q 6 A charge distribution with spherical symmetry has density 

𝜌𝑣 = {

𝜌𝑜𝑟

𝑅
,               0 ≤ 𝑟 ≤ 𝑅  

0,                          𝑟 > 𝑅
 

Determine E everywhere. 

10 CO1 

Q 7 If 𝐽 =
1

𝑟3 (2𝑐𝑜𝑠𝜃𝑎𝑟 + 𝑠𝑖𝑛𝜃𝑎𝜃)A/m2, calculate the current passing 

through 

(a) A hemispherical shell of radius 20 cm 

(b) A spherical shell of radius 10 cm 

10 CO2 

Q 8 The conducting triangular loop in Figure below carries a current of 

10A. Find H at (0, 0, 5) due to side 1 of the loop. 
10 CO3 



 
Q 9 Planes 𝑧 = 0 and 𝑧 = 4 carry current 𝐾 = -l0𝑎𝑥A/m and 𝐾 = l0𝑎𝑥A/m, 

respectively. Determine H at 

(a) (1,1,1) 

(b) (0, - 3 , 10) 

OR 

Given the magnetic vector potential A = −
𝜌2

4
⁄ 𝑎𝑧 Wb/m, calculate the 

total magnetic flux crossing the surface 𝜑 =
𝜋

2
, 1 ≤ 𝜌 ≤ 2m, 0 ≤  𝑧 ≤

 5m. 

10 CO4 

SECTION-C 

(2Qx20M=40 Marks) 

Q 10 An infinite plane 𝑥 = 2 has surface charge density 10nC/m2, an infinite 

line charge 𝑥 = 0, 𝑧 = 2 has line charge density 10𝜋nC/m and a 

surface 𝑦 =  3 has surface charge density 15nC/m2. Calculate the 

Electric Field intensity at point (1, 1, -1).  

20 CO3 

Q 11 (a) Explain Faraday’s law of electromagnetic induction and derive the 

expression for induced e.m.f? 

(b) A parallel-plate capacitor with plate area of 5 cm2 and plate separation 

of 3 mm has a voltage 50sin103t V applied to its plates. Calculate the 

displacement current assuming 𝜀 = 2𝜀𝑜. 

OR 

(a) Explain Faraday’s law of electromagnetic induction and there from 

derive maxwell’s equation in differential and integral form. 

(b) A thin soap bubble of radius R = 1cm and thickness a = 3.3µm (a << 

R) is at a potential of 1V with respect to a reference point at infinity. The 

bubble bursts and becomes a single spherical drop of soap (assuming all 

the soap is contained in the drop) of radius r. The volume of the soap in 

the thin bubble is 4𝜋R2a and that of the drop is 
4

3
𝜋𝑟2. Find out the 

potential, in volts, of the resulting single spherical drop with respect to 

the same reference point at infinity.  

20 CO4 

 




