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Model Question Paper 

Answer ALL Questions 

Part – A (10 x 2 = 20 Marks) 

No. Question KL 

1. Define gradient of a scalar field. K1 

2. State Poisson’s and Laplace’s equation for cylindrical coordinate system K1 

3. An infinitesimal length of wire is located at(1,0,0) and carries a current 2A in the 

direction of unit vector 
z

a . Find the magnetic flux density due B due to the current 

element at the field point (0,2,2). 

K3 

4. State Biot-Savart law. K1 

5. What is dielectric polarization? K1 

6. Write the relation between perfect conductor and electric field. K1 

7. A current of 3A is flowing through an inductor of 100mH. What is the energy stored 

in an inductor? 

K3 

8. Write the four electromagnetic boundary conditions. K1 

9. List the properties of Uniform Plane Waves. K1 

10. If D=20x 
x

a  -15y 
y

a  +k z 
z

a  µ C/m
2
, find the value of k to satisfy Maxwell’s 

equations for a region σ=0 and ρv=0. 

 

K3 

Part – B (5 x 16 = 80 Marks) 

  Marks KL 

11. (a) (i) State and Prove Divergence theorem. (8) K2 

(ii) Derive the value of electric potential due to line charge. (8) K2 

OR 

 

(b) (i) Explain Gauss law and its applications. (8) K2 

(ii) Check validity of the divergence theorem considering the field 

D=2xy 
x

a +x
2

y
a  c/m

2
 and the rectangular parallel piped formed 

by the planes x=0, x=1, y=0,y=2 &z=0,z=3. 

(8) K4 
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12. (a) (i) Derive the value of magnetic field intensity due to  straight 

conductors 

(10) K2 

  (ii) A wire carrying a current of 100A is bent into the form of a circle 

of diameter 10 cm. Evaluate (a) flux density at the centre of the 

coil, (b) flux density at a point on the axis of the coil and 12 cm 

from it. 

(6) K3 

OR 

 
(b) (i) Explain the magnetic boundary conditions. (10) K2 

  (ii) Elucidate the scalar and vector magnetic potentials (6) K2 

 

13. (a) (i) With necessary explanations, derive the capacitance of various 

elements. 

(10) K3 

(ii)  Evaluate the loop inductance per km of a single phase 

transmission circuit comprising two parallel conductor spaced     

1 m apart and with diameters 0.5 cm and 0.8 cm respectively. 

(6) K3 

OR 

 

(b) (i) If two parallel plates of area 4m
2
 are separated by a distance of 

6mm, evaluate the capacitance between these plates. If a rubber 

sheet of 4 mm thick with εr=2.4 is introduced in between the 

plates leaving a gap of 1mm on both sides, determine the 

capacitance. 

(10) K3 

(ii) With necessary explanations, derive the inductance of various 

elements (Solenoid, Toroid etc ). 

(6) K2 

 

14. (a) 
 

Explain Faraday’s law for electromagnetic induction with 

necessary equations. 

(16) K2 

OR 

 (b)  Derive Maxwell’s equation in integral and differential form. (16) K2 

 

15. (a) 
 

Using Maxwell’s equations derive wave equation for conducting 

medium and free space. 

(16) K2 

OR 

 

(b) (i) Derive the value for intrinsic impedance. (8) K2 

(ii) Derive and explain the flow of power using Poynting theorem. (8) K2 
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