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1.a)
 State and explain Gauss law. Derive an expression for the potential distribution about long parallel wires.                                                                                      

b) 
Prove that the Electric field strength at any point in a homogeneous, isotropic medium is just the negative of the potential gradient at that point. Justify how this relation is simpler in finding the electric field due to the charges.            
2.a)
Show that the displacement current in the dielectric of a parallel plate capacitor is equal to the conduction current in the leads.                                                        

   b) 
Investigate the vector magnetic potential for the infinite, straight, current element L in free space.

3. 
Derive a general expression for 
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 at any point along the axis of a finite solenoid and sketch the variation of B from point along the axis.  Hence find the magnetic field intensity at its center and the also for infinitely long solenoid cases.

4.a) 
Write  differential  form of  Maxwell’s equations.  Then obtain integral form of

            Maxwell’s equations.









    b)  
Region 1, where   (r1  = 4,  is the side of  the plane  y+z = 1 containing the origin.

     
In region 2, (r2  = 6.  If  B1 = 2ax + ay (Tesla),  find  B2 and H2.  
   

5. a) 
Starting from the Wave equation in H field for free space, obtain the solution for 

         
the same.









    b)
For sea water calculate the maximum frequency which may be used in submarine

        
communication, if the signal is to attenuate by at least 20 dB over a 30m depth.

6.a)
 Explain how materials are classified depending on relaxation time.


   b)
 A large copper conductor (r = 1, (r = 1, ( = 5.87 x 10 6 mhos/m. supports a 50 Hz

         
 plane wave. Compute (, (, (, ( and phase velocity of propagation.

7.a)
In free space E(z, t )= 50cos(ωt – βz)ax v/m. find the total power passing through  a rectangular area, of sides 90mm and 45mm, in the z=0 plane.  

  

   b)
In a non magnetic material, H = 30 Cos (2 ( 108 t – 6 x ) ay m A/m. find the pointing vector and the time average power crossing the surface x=1, 0 < y < z, 0 < z < 3 m. 


8.a)
Derive the expression for power flow for a plane wave and in a concentric cable by using Poynting theorem.







   b)
In free space E (z, t )= 50cos (ωt – βz)ax v/m, find the average power crossing a  circular area of radius 2.5 m in the plane z=const.                
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