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1. Write the conditions of vector A to be Solenoidal and irrotational. 
K1 

2. List the types of co-ordinate system and write expression for differential Volume for 

each system. K2 

3. State coulomb’s law. 
K1 

4. Mention the Sources and Effects of Electromagnetic field. 
K2 

5. State Biot savarts law. 
K1 

6. Draw the BH curve for classifying magnetic materials. 
K2 

7. Write down the Maxwell’s equation from electric gauss’s law in integral and point 

forms. 

 

K1 

8. Write the  Maxwell’s equations in integral form. 
K2 

9. Compare the equi potential plots of uniform and non uniform fields. 
K4 

10. A plane wave travelling in air is normally incident on a block of paraffins with           

εr =2.3. Find the reflection coefficient. 

 

K3 

                                                  Part B - Answer ALL Questions.                  5 x 16 = 80 Marks 

 

No Question Marks KL 

11. (a) (i) Determine the curl of the following vector fields 

A=yzax+4xyay-yaz 
8 K3 

  (ii) State and prove Divergence theorem and stokes theorem. 8 K2 

OR 



 (b) (i) Verify stokes theorem for a vector field F=ρ
2
cosФaФ+zsinФaz, 

around the path L defined by 0<ρ<3, 0<Ф<45,z=0. 
8 K3 

  (ii) Explain the different coordinate systems. 8 K2 

 

12. (a) (i) State and derive electric boundary condition for a dielectric to    

dielectric medium and a conductor to dielectric medium. 
8 K2 

  (ii) Derive the expression for energy density in electrostatic field. 8 K2 

OR 

 (b) (i) Find the potential at any point along the axis of a uniformly 

charged disc of σ c/m2. The disc has radius of ‘a’ m. 

 

8 K3 

(ii) A circular disc of radius ‘a’ m is charged uniformly with a charge   

density of ρs C/m2. Find the electric potential at a point P distant   

‘h’ m from the disc surface along its axis. 

8 K3 

 

13. (a) (i) Show by means of Biot Savarts law that the flux density produced 

by an infinitely long straight wire carrying a current I at any point 

distant a normal to the wire is given by μ0 μrI/2πa. 
8 K3 

  (ii) State and prove Magnetic boundary conditions. 
8 K2 

OR 

 (b) (i) Derive a general expression for the magnetic flux density B at 

any point along the axis of a long solenoid. Sketch the variation 

of B from point to point along the axis. 
8 K2 

  (ii) Obtain an expression for magnetic flux density and magnetic 

field intensity at any point along the axis of a circular wire. 
8 K2 

 

14. (a) (i) Explain the relation between Field theory and Circuit theory and 

thus obtain expression for ohm
,
s law. 

8 K3 

  
(ii) 

Compare and Explain in detail conduction and displacement 

currents. 
8 K2 

OR 

 (b) (i) Derive Maxwells equation in both  point and integral forms from 

Ampere
,
s law and Faradays law of electromagnetic induction. 8 K3 

  (ii)  Explain how the circuit equation for a series RLC circuit is 

derived from the field relations. 8 K2 

  

15. (a) (i) Assume that E and H waves travelling in free space are normally 

incident on the interface with a perfect dielectric with 𝟄r=3. 

Evaluate the magnitudes of incident, reflected and transmitted E 

and H waves at the interface. 

8 K3 



 

  (ii)  A free space- silver interface has E(incident)=100V/m on the 

free space side. The frequency is 15MHz and the silver constants 

are εr – μr =1,σ =61.7MS/m. Evaluate E(reflected) and 

E(transmitted) at the interface. 

8 K3 

OR 

 (b) (i) Describe the concept of electromagnetic wave propagation in a 

lossy dielectric medium. 8 K2 

  (ii) State Poynting theorem and thus obtain an expression for 

instantaneous power density vector associated with 

electromagnetic field. 
8 K2 
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