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Note:  Attempt all Sections. In case of any missing data; choose suitably. 
 

SECTION A 

1. Attempt all questions in brief.      2 x 10 = 20 

Q no. Question CO Level 

a.  Convert the point (2,6,3) into a spherical coordinate system. CO1 Kଶ 
b.  Compute the gradient of the scalar field 𝑓ሺ𝑥, 𝑦, 𝑧ሻ ൌ 𝑥ଶ ൅ 𝑦 ൅ 𝑧 at 

point (2,0,1). 
CO1 Kଶ 

c.  List the type of charge distribution with examples. CO2 Kଶ 
d.  Describe how 𝐸ሬሬ⃗ ൌ െ∇𝑉, where E and V denote electric field and 

electric potential respectively. 
CO2 Kଶ 

e.  Define Lorentz’s law of force. CO3 Kଵ 
f.  State that the ∮𝐵. 𝑑𝑠 is zero in a static magnetic field CO3 Kଵ 
g.  Describe magnetic moment. CO4 Kଶ 
h.  State ampere’s circuital law in a static magnetic field. CO4 Kଵ 
i.  Explain the physical significance of the Poynting vector. CO5 Kଶ 
j.  A conductor of 1m length is moved with a velocity of 100 m/sec 

perpendicular to a field of 1 Tesla. Compute the value of e.m.f 
induced. 

CO5 Kଶ 

 

SECTION B 

2. Attempt any three of the following:      10 x 3 = 30 

Q no. Question CO Level 

a. Given vector field 𝐺⃗ ൌ 8𝑠𝑖𝑛𝜑𝑎௥ is in spherical coordinate, modify it 
into the cylindrical and rectangular coordinate system. 

CO1 Kଷ 

b. Determine the electric field in space due to charged finite length wire 
having uniform charge density. 

CO2 Kଷ 

c. Explain Biot-Savart’s law for magnetic fields. How can this concept 
be used to determine the magnetic field in space due to a closed-loop 
current-carrying wire? 

CO3 Kସ 

d. Verify that magnetostatic energy is given by 𝑊௡ ൌ ଵ

ଶ
׬ 𝜇𝐻ଶ𝑑𝑣 CO4 Kହ 

e. Determine the solution of the plain wave equation in a conducting 
medium. (lossy dielectric) 

CO5 Kଷ 

 

SECTION C 

3. Attempt any one part of the following:     10 x 1 = 10 

Q no. Question CO Level 

a. Derivethe Gauss divergence theorem. CO1 Kଷ 
b. Examine the gradient of any scaler V and divergence and curl of any 

vector𝐴 ሬሬሬ⃗ in different co-ordinate systems 
CO1 Kଷ 
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4. Attempt any one part of the following:     10 x 1 = 10 

Q no. Question CO Level 

a. A potential field in free space is expressed as, 𝑉 ൌ ଺଴௦௜௡ఏ

௥మ  volt. 

Determine the electric flux density and hence the volume charge 
density at the point (r=3m, 𝜃 ൌ 60଴, ∅ ൌ 25଴) in spherical 
coordinates. 

CO2 Kଷ 

b. Explain the concept of energy stored and energy density in static 
electric field. 

CO2 Kସ 

 

5. Attempt any one part of the following:     10 x 1 = 10 

Q no. Question CO Level 

a. Derive the expression of magnetic field for an infinitely long coaxial 
transmission. 

CO3 Kଷ 

b. Determine the magnetic flux density B at a distance of d meter from an 
infinite straight wire carrying current I. Also, the flux density when the 
wire is semi-infinite. 

CO3 Kଷ 

 

6. Attempt any one part of the following:     10 x 1 = 10 

Q no. Question CO Level 

a. Explain the concept of magnetization and susceptibility. CO4 Kସ 
b. Derive an expression for the inductance of solenoid and toroid. CO4 Kଷ 
 

7. Attempt any one part of the following:     10 x 1 = 10 

Q no. Question CO Level 

a. Derive and state the Poynting theorem for EM wave. CO5 Kଷ 
b. Derive an expression of characteristic impedance and propagation 

constant for a general and lossless transmission line. 
CO5 Kଷ 

 


