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Instructions:  1. Answer any FIVE full questions, choosing one full question from each unit. 

          2. Missing data, if any, may be suitably assumed.  
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  UNIT - I CO PO Marks 

1 a) Two point charges 𝑄𝐴 = −20 𝜇C and 𝑄𝐵 = 50 𝜇C are located at 

A(-6,4,7) and B(5,8,-2) respectively in free space. (Distances given 

in meter). Determine the vector force exerted on QA by QB given ɛo 

= 10-9/36π F/m. 

CO1 PO1 7 

 b) Obtain an expression for the Electric field intensity (𝐸⃗ ) due to an 

infinite sheet charge of uniform density 𝜌𝑆. 

 CO1 PO1 8 

 c) Given a 60 µC point charge located at the origin, find the total 

electric flux passing through 

i) The closed surface defined by ρ = 26 cm and z = ± 26 cm. 

ii) The plane z = 26 cm. 

CO2 PO2 5 

  OR 
   

2 a) Given the Electric flux density 𝐷⃗⃗ = 𝑧𝜌𝑐𝑜𝑠2𝜙 𝑎̂𝑧 C/m2, find the total 

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

CO1 PO1 5 

 b) Obtain an expression for the Electric field intensity (𝐸⃗ ) due to an 

infinite line charge of uniform density 𝜌𝐿 using Gauss's law. 

CO1 PO1 7 

 c) What are equipotential surfaces? A 15 nC point charge is located at 

the origin in free space. Calculate V1 at point P1(-2, 3, -1) in each of 

the following cases: 

i) V = 0 at (6, 5, 4) 

ii)V = 0 at infinity 

iii) V = 5 V at (2, 0, 4) 

CO2 PO2 8 

  UNIT - II 
   

3 a) Derive an expression for magnetic field at a point due to infinite 

long straight conductor using Ampere's circuital law. 

CO1 PO1 6 

 b) Find the energy stored in free space for the region 2mm  ≤ r ≤ 3mm, 

0o ≤ θ ≤ 90o and 0o ≤ ϕ ≤ 90o given the potential field 𝑉 =
200

𝑟
 V. 

CO2 PO2 7 

U.S.N.           



 

 

 c) Using Laplace’s equation, derive an expression for the potential in 

the space between the two plates of a parallel-plate capacitor. Also 

find the capacitance of the system. 

CO1 PO1 7 

  OR 
   

4 a) Analyse and evaluate the magnetic field intensity at point P in the 

figure below. 

  
 

CO2 PO2 6 

 b) Analyse the interface between a conductor and a dielectric and 

obtain the boundary conditions for electric field. 

CO 2 PO2 7 

 c) Given the potential field 𝑉 =
50sin𝜃

𝑟2  V in free space. 

(i) Determine whether V satisfies the Laplace’s equation. 

(ii) Find the total charge stored inside the spherical shell 1 < r < 2 

m. 

CO1 PO1 7 

  UNIT - III 
   

5 a) A point charge Q = 18 nC has a velocity of 5×106 m/s  in the 

direction of 𝑎̂𝑉  =  0.6 𝑎̂𝑥  + 0.75𝑎̂𝑦  + 0.3𝑎̂𝑧 . Calculate the 

magnitude of the force exerted on the charge by the following fields: 

(i) 𝐵⃗   =  −3 𝑎̂𝑥 + 4𝑎̂𝑦 + 6𝑎̂𝑧 mT only 

(ii) 𝐸⃗ =  −3 𝑎̂𝑥 + 4𝑎̂𝑦 + 6𝑎̂𝑧 kV/m only 

(iii) 𝐸⃗  and 𝐵⃗  defined above acting together   

 CO2 PO2 8 

 b) Analyse the interface between two media of different permeability 

and obtain the boundary conditions for magnetic field. 

CO2 PO2 8 

 c) Briefly explain the concept of displacement current density and 

state the corresponding Maxwell’s equation. 

- - 4 

  UNIT - IV 
   

6 a) What is loss tangent in the context of electromagnetic wave 

propagation? How can it be used to identify good dielectrics? 

CO1 PO1 7 

 b) Analyse a plane wave travelling in sea water with parameters 𝜖𝑟 =
81, 𝜇𝑟 = 1 and σ = 4 S/m, having the electric field given by 

𝐸⃗ (𝑧, 𝑡) = 0.2 𝑒−𝑧/𝛿 cos (4𝜋 × 105𝑡 −
𝑧

𝛿
+ 75∘) 𝑎̂𝑥 V/m. 

Hence determine the skin depth, intrinsic impedance and Poynting 

vector.  

 

CO 2 PO2 7 

 c) What is polarization of wave? Discuss the different types of 

polarization. 

 

 

- - 6 



 

 

  UNIT - V 
   

7 a) Analyse an electromagnetic wave propagating from one medium to 

another of different permittivity and obtain the coefficients of 

reflection and transmission at normal incidence. 

CO2 PO2 10 

 b) A uniform plane wave in air with  

𝐸⃗ (𝑥, 𝑡)  =  8 cos (𝜔𝑡 − 4𝑥 −  3𝑧)𝑎̂𝑦 V/m 

is incident on a dielectric slab (z ≥ 0) with parameters 𝜖𝑟 =

2.5, 𝜇𝑟 = 1 and 𝜎 = 0. Find 

i) The polarization of the wave                  ii) The angle of incidence 

iii) The reflected 𝐸⃗  field                            iv) The transmitted 𝐻⃗⃗  field 

CO2 PO2 10 
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