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17MPHC13 Electromagnetic Theory and Electrodynamics

                                                                         PART A                                       10 x 1 = 10       
           	Choose the Correct Answer

 1.	According to Gauss law, the total electric flux linked with a closed surface is ---- times the   charge enclosed by it.
    a.               		b.                   		c. π           			d. 

2. The divergence of the electric displacement is equal to the 
    a. Electric field      					b. Scalar potential       	
    c. the polarizability   					d. free charge density

3. The unit for the magnetic induction vector B is
    a. Weber/m2		b. Weber/m           		c. Weber -m         		d. Weber-m2

4. Magnetic flux plays the same role in a magnetic circuit as ------ plays in an electrical circuit.
    a. Voltage        		b. Current        		c. Power         		d. Resistance

5. The differential form of Faraday’s law is
    a.   ∇ x E =   -     	b. ∇ . E =   -          		c. ∇ x E =            		d. ∇ . E =   

6. In the Coulomb gauge,
    a. ∇ .A = -        	b. ∇ .A = -        	c. ∇ x A = -    		d.∇ .A = 0

7. The speed of the electromagnetic wave in isotropic dielectrics is ------- their speed in free space.
    a. more than          	b. less than       		c. is equal to        		d. twice

8. The velocity of the electromagnetic waves in a conducting medium is very small in -----
    a. a good conductor        b. a semiconductor     	c. an insulator       		d. a dielectric

9. The Thomson cross section for an electron is
    a. 0.665 x 10-2 cm2	b. 0.665  cm2			c. 0.665 x 10-24 cm2		d. 6.65 x 10-2 cm2

  10. Under the influence of a given force, a charged particle accelerates ------a neutral one of the  
        same mass.
    a. in the same way as     				b. less than     		
    c. more than        	       					d. none of the above



Part B		                                5 x 6 = 30
Answer ALL questions
Each answer should not exceed 400 words or two pages

11.a. Establish Gauss theorem for an electrostatic field. Deduce Laplace and Poisson’s   
         equations.
(or)
11.b. State and explain the Green’s theorem.

12.a. State Biot-Savart law and relate it to Ampere’s law. Show that the divergence of   
         magnetic induction is always magnetic induction is always zero.
(or)
         12.b. Derive the expression for the magnetic vector potential. Show that the divergence of the 
                  magnetic vector potential is zero.

13.a. Write a note on Lorentz gauge. Explain its importance.
(or)
     	13.b. If alternating field E = Eocosωt is applied to a conductor, show that the displacement   
                  current is negligible compared to conduction current at any frequency lower than the   
                  optical frequencies.

14.a. Explain the boundary conditions satisfied by electromagnetic fields at the interface   
         between two media with different values of permeability  and permittivity.
(or)
       	14.b. Explain the phenomenon of polarisation by reflection and total internal reflection.

 	15.a. Derive the expression for the magnetic field due to an oscillating dipole. 
(or)
  	15.b. Write a note on radiation damping.
						    
                                                                       Part C                                                  5 x 12 = 60
 Answer ALL questions
Each answer should not exceed 800 words or four pages

16.a. Prove that the potential due to an arbitrary charge distribution can be always expressed    
         as a sum of multipole potentials with coefficients which represent various other moments    
         of the charge distribution. Show how you can generate multipotential from that of a   
         single charge. 
(or)

16.b. Explain the polarisation of non-polar molecules. Hence derive the Clausius-Mossotti    
         equation.

17.a. Show that the magnetic induction vector B can be represented as the negative gradient  
         of the magnetic scalar potential. Show that the scalar potential satisfies Laplace
         equation.
(or)
         17.b. What is meant by a magnetic circuit? Explain its significance.

18.a. State Ampere’s circuital law and discuss how it was modified to include the  
         displacement current. Explain the significance of the displacement current.
(or)
     18.b. Write down Maxwell’s equations in differential and integral form and explain their  
              physical meaning.

  	19.a. Derive the wave equations for electromagnetic wave propagation through a non- 
                  conducting medium. Show that it exhibits dispersive property. On what factors does the     
                  phase velocity of the wave in the non-conductor depend?
(or)
[bookmark: _GoBack]         19.b. (i)Discuss the reflection and refraction of electromagnetic waves, explaining the    
                  kinematic and dynamic properties.     
                  (ii) Assuming that the electric vector of an electromagnetic wave as E =, and   
                  in crossing the boundary the tangential component of electric intensity is continuous, prove the  
                  various laws of  reflection and refraction.

20.a. Derive expressions for the Lienard-Wiechert Potentials.
(or)
      	20.b. Calculate the electric and magnetic field vectors for a uniformly moving point charge.
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Seek and Ye Shall Find





