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1.a)
 Distinguish between potential and potential gradient. Explain why in the analysis of electrostatic fields, it is simpler to use electric potential that electric field strength.                                                                                                              

    b)
 State and explain conservative property of electric field.



2.a) 
What is meant by dielectric polarization. How is it effected by changing the dielectric material.                                                                                        

b) 
A parallel plate capacitor has its dielectric changed from (r1=2 to (r2 =6.  It is noted that the stored energy remains fixed. Examine the changes if any in V, C, D, E, Q.                                                                                                                

3. 
Derive a general expression for 
[image: image1.wmf]B

 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 so lend cases.

4.a)  
In a nonmagnetic medium,  E = 50cos(109t  - 8x) ay  + 40sin (109t - 8x) az V/m, find  the dielectric constant  (r and the corresponding H.  




  b)

A conducting bar can slide freely   over two conducting parallel rails.  While 



Sliding, the bar always makes 900 with the rails. The starting end of the first 


rail is at  (0, 0, 0) and the rail aligns with y-axis. The starting end of the second 


rail is located at (0.06m, 0, 0).  The starting ends of these to rails are  



connected by a   straight conducting wire. The velocity of the sliding bar  



v = 20 ay m/s. 



Rails, connecting wire, sliding bar make a rectangular loop in the xy-plane.



Calculate the  induce the e.m.f  as a function  a  of  time  in the loop due to  


magnetic flux  density  B = 0.004 cos(106 t – y) az Tesla.

            

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

         
 the same.








   b)
 A plane wave is propagating in a medium having the properties

 (r = 4, (r = 36, ( = 1 mhos/m. the 
[image: image2.wmf]E

 = 100 e - (z cos( 109t - (z) 
[image: image3.wmf]Ù

a

x  V/m. determine the associated magnetic field.
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6. a) 
What is wave polarization? Explain the different types of polarization with 

          
analytical treatment.








    b) 
A 100 V/m plane wave of frequency 300 MHz travels in an infinite, loss less 

         
 medium having (r = 1, (r = 9, ( = 0 mhos/m.. write the complete time domain 

          
expressions for the E and H field vectors.




7.a) 
Explain Non uniform plane wave and skin depth.





  b) 
Derive the relation ship between the surface resistance and skin depth of good  

      
conductors.










  c) 
Calculate the power loss of a plane conductor in terms of surface resistance and 

liner current density per unit width.







8.a)
 Derive the pointing theorem from Maxwell’s equations and explain its physical significance                   







b) 
A plane wave is traveling in a medium for which σ=0, εr=3,µr=1 if Epeak=5v/m find

i. Peak poynting vector

ii. Average poynting vector

iii. Peak value of H                                                                           

     iv.
Impedance of medium                                                      
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1.a) 
State and explain Coulomb’s law of electrostatic field in vector form.             

b) 
It is required to hold four equal point charges to each in equilibrium at the corners of a square. Find the point charge, which will do this if placed at the center of the square. 








  

2.a) 
What are the important properties of the potential in a charge free region that can be obtained from the Laplace’s equation.                                                        

b) 
The region between two concentric right circular cylinders contains a uniform charge density (  use Poisson’s equations to find V.                                       

3.
A steady direct currnet 1 Amps flows in a wire bent in the form of a square of side “2a”. Assume that the ‘z’ axis passing through the center of the square is normal to the plane of the square. Find the magnetic field intensity H at any point on the z axis.  Hence find the field at the centre of the square.

4.a)  
What are the different ways  to produce  an emf in a conducting  loop? 


  b)

Let  ( = 10-5 H/m,  ( = 4 x10-9 F/m, and  ( = 0,  and  (v = 0.  Find  k  if the 


following pair of  fields satisfy Maxwell’s equations.  

              D = 6 ax – 2y ay + 2z az  nC/m2, H = kx ax + 10y ay – 25z az A/m



 c)  
A current  sheet, K = 9ay A/m,  is  located  at  z = 0,  the interface between  


region 1, z < 0, with  (r1 = 4, and  region 2,  z > 0,  (r2 = 3. Given that


 H2 = 14.5 ax + 8az A/m, find H1. 


5. a) 
Derive the general Wave equation for H field , starting from the Maxwell's Curl 

        
 equations.









   b) 
A lossy dielectric is characterized by  (r = 4, (r = 3.5, ( = 10 -4 mhos/m. at 100  

          
 MHz. Let Ex = 40e - (z  V/m. find (, (, v, (, ( and Hy.



6.a) 
If  loss tangent tan( =  (( /(() , show that 

 ( = 0.5 (((()0.5 tan( [{1 + (1 + tan2()0.5}/ 2] - 0.5     and 

 ( = (((()0.5 [{1 + (1 + tan2()0.5}/ 2] - 0.5




    b) 
A plane wave propagates in a certain medium with E = 5 cos(109t - 30z) ax V/m

         
  Find (, (, (, ( and phase velocity of propagation.
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7.
Determine the normal incidence reflection coefficients for sea water, and “good” 

earth at frequencies of.1 MHz and 1 GHz. Comment on the results.[Use (r =80, (=4 mho/m for sea water; (r= 80, (=5 x 10-3 mho/m for fresh water; and (r= 15, (=10 x 10-3 mho/m for good earth.].

8.a)
Define perfect dielectric, imperfect dielectric, good conductors and perfect 

           
conductors. Give one example for each.

   b)
The magnetic field associated with a uniform plane wave propagating in the +z-

           
direction in a nonmagnetic ((=(o) material medium is given by 


 

H = Ho e-z cos (6( x 107t - (3 z) ay A/m.

           
Find the following : (i) the instantaneous power flow across a surface of area 1 m2 

in the z = 0 plane at t = 0. (ii) the time-average power flow across a surface of area 1 m2 in the z = 0 plane; and (iii) the time-average power flow across a surface of area 1 m2 in the z = 1m plane.

+ + + + + 
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1.a)
A charge of 0.2 micro coulombs is acted upon by a force of 0.1Nw.in the     presence of another charge of 0.45μc.  Determine the distance between the two charges.  Take the medium as air.







     b)
What is the electric field intensity at a distance of 20cm from a charge of 0.2  

micro coulombs in a vaccum.








2.a)
Differentiate and explain conductors and dielectrics





b)
The electric field E in air above a block of paraffin with relative dielectric 

constant=2.1 is at an angle of 45( with respect to the plane surface of the block. Find the angle between E and the surface in the paraffin




3.a ) 
Define magnetic moment.








   b)
Determine force per meter length between two parallel wires A& B separated by 4cm  in air  and carrying currents of 30 amps (i) .in the same direction  ii) in the opposite direction








c)
Determine the vector magnetic potential near a long conductor carrying steady current of  I

4.a)  
Let ( = 0, ( = 4(0, ( = 5(0 everywhere. If Jd = 20 cos (1.5x 108 t – 
[image: image4.wmf]b

x) ay (A/m2.

             Find  D, E, B, H and the constant 
[image: image5.wmf]b

.






  b) 
Two regions are separated by a plane defined by   x + y  =  1.  Origin is in the  

region 1, which is characterized by (1 = 0, (1 = 16(0, (1 = 4(0. Region 2 is 

characterized by (2 = 0,  (2 = 4(0, (2 = 8(0. If E and H  fields at the  interface  

in region 1 are given by E1 = 2ay + 3az  V/m  ;  H1 = 0.1ax + 0.2az A/m. 


Determine D2,  B2 , E2 , and H2 at the  interface  in region 2.  




5.a)
Prove that a uniform plane wave propagating in the x-direction has no x-component of magnetic field.








b)
A 10GHz uniform plane wave traveling in free space in z-direction has Ex=1V/m. Find the value of the magnetic field and the propagation constant?





6.a) 
If  loss tangent tan( =  (( /(() ,Show that

  ((( =  ((  / ()0.5  (1 + tan2() - 0.25  and 

  (( = tan-{tan( / (1 + (1 + tan2()0.5) 






     b)
 Sea water at a frequency of 5 x 108 Hz has (r = 1, (r = 81, ( =  4.5 mhos/m. Find 

      
 the attenuation constant ( for a plane wave propagating in sea water.
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7.a)
 For the case of reflection by a perfect dielectric with oblique incidence, define explain the two possible polarizations with appropriate sketches, and establish the shells Laws.     









b)
Calculate the surface impedance for copper when an E.M.wave is incident normally, given that the frequency of the wave is 20 MHz, µr=1 and conductivity is equal to 5.8x107mho/m




8.a)
A uniform plane wave is normally incident from air on to a perfect dielectric with 
[image: image6.wmf]e

r = 3. If 
[image: image7.wmf]e

i =10 Cos (wt – z) ay y(S)m is the incident field, find the time average power in both regians.









   b)
In free space, H = 0.2 cos ((t– (z) az A/m. Find the total power passing through:


a circular disc of radius 5 cm on plane x = 1
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1.a)
Calculate the electric field intensity that will be just sufficient to balance the 

     
 gravitational force of an electron.







b)    
Determine the charge that produces an electric field strength of 40 volts per cm, at 

       a   distance of 30cm in vaccum.







2.a)    
A parallel plate capacitor consists of two plates each 30cmx30cm spaced 2 mm 

apart two dielectrics each 1mm thick having relative permittivities of 3 and 5.

If the potential difference between the plates is 5000V, Calculate the voltage gradient in each dielectric








b)
A parallel plate capacitor is composed of thin metal sheets 25cmX25cm with glass as dielectric 6.25mm thick in between with relative dielectric constant=6. Find the capacitance






3.a) 
Two magnetic materials with relative permeabilities 500 and 300 are separated by aplane boundary . The magnetic field in the first material makes an angle of 30 degree with a normal to the plane boundary. Find the corresponding angle in the second material.

  b) 
A series magnetic circuit consisting  1m length of air , 10 cm length of cast iron      ( ( r  = 200 ) and 10 cm length of high permeability material ( ( r  = 6000) . All having the cross section area of 10 cm 3. If the circuit has total mmf of 1200 AT. Calculate the stored energy in each part of the magnetic  circuit.



4.a)
Show that the displacement current in the dielectric of a parallel plate capacitor is 

equal to the conduction currents in the leads.





   b)
Write Maxwell’s equation for static fields in both differential and integral forms.

5.a)
Define characteristic impedance of a non-conducting medium.



   b)
A plane wave of 100MHz travels in a lossles medium with  (r =2 and (r  =2.

Find the velocity of the wave, wavelength and impedance of the medium.


6.a)
Show that a linearly polarized wave can be obtained as the superposition of two 

      
circularly polarized waves rotating in opposite directions but at the same angular

        
rate.










  b)
Sea water at a frequency of 5 x 108 Hz has (r = 1, (r = 81, ( =  4.5 mhos/m. Find

        
the ratio of conduction current density to displacement current density at this 

        
frequency.
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7.a) 
Derive expressions for reflection and transmission coefficients for plane 

electromagnetic waves normally incident on a plane boundary separating two   

dielectric media.                


     




b)
 Define the terms ‘Brewster Angle’ and ‘Critical Angle’. What is significance of  

       
these angles?     



8.a)
For a plane wave with E = 4 sin (2( x 107 t – 0.8 x)az V/m. Determine the time average power carried  by the wave    






b)     Using Poynting theorem find the expression for power flow in a co axial cable.
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