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Answer any Five questions

All questions carry equal marks
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1.a) 
Show that in an electrostatic field, electric field intensity E and electrostatic 

potential V are related as E= - ( V.                                                                     

   b) 
Three equal positive charges are placed at the corners of an equilateral triangle with a side of ‘d’ meters. Determine the magnitude and direction of the electric field at the point bisecting each side of the equilateral triangle.                            

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. 
Find the magnetic field intensity due to the presence of  a finite straight  filament conductor carrying current I using the relations for semi-infinite and infinite wires.









(16)

4.a)  
Let ( = 0, ( = 4(0, ( = 5(0 everywhere. If Jd = 20 cos (1.5x 108 t – 
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x) ay (A/m2.

             Find  D, E, B, H and the constant 
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.




 
   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)
 Show that the intrinsic impedance of the free space is 120(  Ohms.
 
b) 
A lossy dielectric is characterized by  (r = 4, (r = 2.5, ( = 10 -3 mhos/m. at 10 MHz. Let 
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 = 20e - (z 
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a

x V/m. find (, (, v, (, ( and 
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.
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OR
6.a)
 Derive an expression for intrinsic impedance of perfect conducting medium in

       
 terms of skin depth (.







 
   b) 
Determine the polarization of the following plane waves.

i)  E = cos((t + (z) ax  + sin((t + (z) ay

ii)  E = cos((t + (z) ax  - sin((t + (z) ay
iii)  E = cos((t + (z) ax  - 2 sin((t + (z – 45o) ay
7.
The electric field strength of a uniform plane electromagnetic wave in free space is 1 volt per meter, and the frequency is 300 MHz. If a very large thick flat copper plate is placed normal to the direction of wave propagation, determine 
16m

a) The electric field strength at the surface of the plate;

b) The magnetic field strength at the surface of the plate

c) Depth of penetration;

d) The conduction current density at the surface;4)the surface impedance;

e) The power loss per square meter of surface area .For copper use σ=5.8x107mho /m, μ= μ0,  
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8.a)
Define and explain the significance of the terms:  Polyting vector.  Instantomeors, Average and complex pointing vectors.




 

   b)
Obtain an expression for the power loss in a plane conductor. 
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