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(Theory)

Group-I

Answer any two of the following questions : 2 × 15 = 30

1. (i) Find the electric field and potential due to a solid sphere at an inside point. [Use

Gauss theorem]

(ii) A static dipole of moment p


 is placed in a uniform electric field E


, non-

collinearly. Calculate the potential energy.

(iii) Two point charges +q and +4q are at a distance ‘d’ apart. Find the location,

magnitude and sign of third charge so that entry system will be in equilibrium.



(iv) A condenser of capacitance 10 F is charged to a potential of 1000 volts. Find

the energy stored in the condenser. A second condenser of capacity 20 F is

connected in parallel with charged condenser. What is the new value of the

energy of the combination. 5 + 3 + 3 + 4

2. (i) For a vector field       ˆ1 2ˆ ˆA yz y i xz x j xy z k      


, Find A
 

.

Comment on the nature of A


.

(ii) Find the line integral of a vector 2ˆ ˆA x i xyj 


 along (0, 0) to (2, 3).

(iii) Show that 2n nr nr r 
 

.

(iv) Show that the ratio of equivalent capacitance of n number of capacitor having

same capacitance when connected in parallel and series is n2 : 1.

4 + 4 + 4 + 3

3. (i) Write down differences between dia, para & ferro-magnetic materials.

(ii) Distinguish between electrostatic scalar potential and magnetic vector potential.

(iii) Using Boit-Savart law find out the magnetic field due to a current (i) carrying

solenoid having n turns per unit length at well inside it.

(iv) Derive the mutual inductance between two coils in series having self inductances

L1, L2. Consider coupling effect. 3 + 2 + 5 + 5

4. (i) Starting from Maxwell’s equations in free space show that (a) electromagnetic

wave propagates in speed of light and (b) electric field E


, magnetic field H


 and

propagation vector K


 are mutually orthogonal.

(ii) What is Brewester’s angle? What should be the angle of seen so that sunlight
reflected from water surface is plane polarized? (given r.i. of water = 1.33)

(iii) State and establish Poynting theorem. (4+ 4) + 3 + 4



Group-B

Answer any one of the following questions : 1 × 10 = 10

5. (i) Show that Maxwell’s fourth equation is the manifestation of Ampere’s circuital

law in modified form.

(ii) Find the equation of continuty from Maxwell’s equation. 5 + 5

6. (i) Write down Gauss theorem in dielectric medium. Hence show that 1r   ,

where symbols have as usual meaning.

(ii) What is dielectric polarization. Hence explain with example the ‘polar’ and ‘non-

polar’ dielectric. 5 + 5

(Practical)

Write : (i) working formula, (ii) circuit diagram and (iii) experimental method.

Answer any one question : 1 × 20 = 20

1. Draw the characteristic curve of series CR circuit feed with d.c source and hence describe

how to find time constant.

2. Draw the resonance curve of series LCR circuit connected to A.C source. Find out the

resonance frequency from the curve. How to find Quality factor.

3. Verify Thevenin and Nortons theorem.



(Theory)

Group-A

2 × 15 = 30

1. (i)

[ ]

(ii) E


p


,

(iii)  +q  +4q  ‘d’ 

(iv) 10F  1000 volts

 20 F 

5 + 3 + 3 + 4

2. (i)       ˆ1 2ˆ ˆA yz y i xz x j xy z k      


, A
 

A


(ii) 2ˆ ˆA x i xyj 


 (0, 0)  (2, 3) 

(iii) 2n nr nr r 
 

(iv) n

n2 : 1 4 + 4 + 4 + 3

3. (i)

(ii)

(iii) = i 

‘n’



(iv)  L1  L2 

Coupling- 3 + 2 + 5 + 5

4. (i)

(a) 

(b) E


,  H


  K


 

(ii)

(  =
1.33)

(iii) (4+ 4) + 3 + 4

Group-B

1 × 10 = 10

5. (i)

(ii) 5 + 5

6. (i) 1r  

(ii)

5 + 5

(Practical)

(i) 

(ii) 

(iii) 

1 × 20 = 20



1. CR

2. LCR

Quality Factor 

3.




