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1. a)
Describe about special Gaussian surfaces and derive expression for Electric field intensity due to infinite line charge by using Gauss law.                                     

b)
A ring of radius 10cm is charged with 10 μC. Find the electric potential and field intensity at a point 10cm away from the center of the ring, lying on a line perpendicular to the plane of the ring.

2.
Show that the energy stored in a capacitor is proportional to its capacitance and square of the voltage across it. Three capacitors of 10,25 and 50 micro-farads are connected (i)in series (ii) in parallel. Find the equivalent capacitance and energy stored in each case when the combination is connected across a 500V supply.
3. a) 
Derive the boundary condition for the magnetic  field at the interface between two magnetic mediums with and without surface current at the interface. 


    b)
Obtain the Amperes law for current element in differential form.



4. a)  
State  the  boundary   conditions  on electromagnetic fields   at the  surface of         

discontinuity.








b)
Given  the time-varying  magnetic field B=(0.5ax +  0.6ay - 0.3az) cos5000t (Tesla) and  a  square  filamentary  loop with  its corners  at  (2,3,0), (2,-3,0),        (-2,3,0), and (-2,-3,0),  find  the time varying   current   flowing  in the loop if  the total  loop resistance   is  400K(.




5. a) 
Starting from the Wave equation in E field for perfect conducting medium, obtain           
the solution for the same.







b) 
A large copper conductor (r = 1, (r = 1, ( = 5.87 x 10 6 mhos/m. supports a          10GHz plane wave. Compute (, (, (, ( and phase velocity of propagation.


6. a)
Obtain the expression for  (,β,(p   for a wave propagating through a good conducting medium. 

b)
A plane wave is propagating in the z-direction in a magnetic, non-conducting medium of relative permittivity=4. The E-field in the x-direction has an r.m.s value of 2mV/m.Calculate the r.m.s value of H field and its direction.
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7. a) 
Explain the terms reflection and refraction of uniform plane waves



b)
Explain the mechanism of reflection of plane waves by a perfect conductor for normal incidence, and sketch the resulting standing waves.



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 coaxial cable.
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1. a) 
Show that both the divergence and curl of the electric field of a fixed point charge q in free space are zero except at the location for the charge.                              

b)
Three point charges 1,2, 3 coulombs are situated in free space at the corners of an equilateral triangle of side 1 meter. Find the potential at center of the triangle.     

2.
Obtain an expression for the capacitance of a co-axial cylinder of diameters         d1 and d2 and length l.  In a concentric cable condenser, the diameter of the inner and outer cylinders are 3mm and 10mm, respectively. If relative permittivity of the insulator is 3, find its capacity per meter.


3. a) 
Determine the constant ‘c’ such that the vector



F = (x+ay)i + (y+bz)j +(x+cz)k will be solenoidal.





 b)
If a scalar potential is given by the expression  ( = xyz, determine the potential gradient and also prove that the vector F = grad ( is irrotational.
4. a)  
State  and prove the boundary   conditions  on the tangential   component of  time varying  E-field   and the normal  component  of time varying   D-field at the  surface of   discontinuity.






   b)
A square loop  with  sides  20cm by  20cm is located in free space  adjacent  to a straight conductor  which  carries a  sinusoidal  current  of  0.5 A   at  5 KHz. Two of the sides of the loop are parallel to the conductor and located at 5cm and 25cm from the conductor. If a small gap is introduced into the loop, determine the induced voltage across   the gap   and its proper polarity. 

5. a)
Starting from the general expression for the propagation constant ( in terms of the medium constants, find the attenuation ( and phase factor (.

b) 
A uniform plane wave is propagating through a non-magnetic medium. Determine     the relative dielectric constant of the medium if i) the intrinsic impedance is      220 Ohms ii) the wave length at 10 GHz is 1.5 cm.

6. a) 
Explain wave propagation through a good dielectric medium and derive the inferences. 

b)
Calculate the intrinsic impedance (, the propagation constant (, and the phase velocity '(p ' for a conducting medium in which ( = 58mhos/m, (r=1 at a frequency f=100MHz. 
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7. a)
Explain the terms 


(i)  Plane of incidence
   (ii) Horizontal polarization 
(iii)  Vertical Polarization.


b)
Find Er/Ei for horizontal polarized wave incidence obliquely on a perfect dielectric surface. Is it possible NOT to have reflected wave.  Justify.


8. a)
Define and explain the significance of the terms:  Poynting vector.  Instantaneous average and complex Poynting vectors.






   b)
Obtain an expression for the power loss in a plane conductor.
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1. a)
From Coulomb’s Law derive expression for electric filled intensity for the finite sheet charge.                                                                                                          

b)
Find the potential at a point P(1,2,3) due to 5 μC charge located at (2,0,0) in free   space.          
2. 
Obtain an expression for the energy stored in a capacitor.  An air filled capacitor consists of two parallel square plates of 50cm side is charged to potential difference of 250V when the plates are 1mm apart. Find the work done in separating the plates from 1 to 3mm. Assume perfect insulation
        
3. a)
A scalar function ( is given by the expression  ( =x2+y2+z2 ,determine the vector F=(( and also (xF.

    b)
State and explain Ampere’s force Law.

4. a)  
State  and prove the boundary   conditions  on the tangential   component of time varying   H-field   and the normal  component  of time varying   B-field at the  surface of  discontinuity.






    b)
Within a perfect conductor E is always zero.  Using Maxwell’s equations, show that H must also be zero for time varying fields.  Can steady magnetic field exist within a perfect conductor?  Show that the normal component of (B/(t must be zero at the surface of perfect conductor.    


5. a)
What is a uniform plane wave? 

    b) 
Prove that E & H in a uniform plane electromagnetic waves are transverse to each other.

6. a)
 Define and explain  depth of penetration. 






b)
Find the skin depth at a frequency of 1.6MHz in aluminium, where                        ( = 38.2mhos/m and (r  = 1.Also find ( and the wave velocity 'u'.                  

7.
Explain the following:

(a)    Perfect conductor
(b)
Perfect dielectric
(c) Brewster angle

(d)    Snell’s law
(e)
Polarization

(e) Surface wave

(g)    Slow wave
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8. a)
Derive the  poynting 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 prove Gauss  divergence theorem.                                                      

b)
A sheet of charge ρs =2nC/m2 is present at the plane x =3 in free space and line charge ρl=2nC/m is located at x=1,z= 4. Find magnitude of the electric field intensity at the origin.                                                                                           

2. a) 
Verify that the expression for the potential due to an electric dipole satisfies the Laplace equation 








 b)
Find the energy stored in free space for the region 0<ρ< a, 0<(<(, 0<z<2, given the potential field V=:(i) V0 ρ/a; (ii) V0(ρ/a) cos2 ( .    

3. a)    Define and explain the terms magnetization and permeability.



b)
The magnetic field vector H has only Z component given by Hz = 3xcos(+6ysin(. If it is invariant with time, what is the expression for the current density
[image: image1.wmf]J

?  

4. a)   
A certain material  has  ( = 0, ( = (0 .  If  H =  4 sin (106 t – 0.01z) az A/m. Use Maxwell’s equations   to find  the  electric field  E(z, t) and  ( of  the  material.  


   b)
Region 1, z < 0, has  (r1 = 1.5,  while region 2, (r2 = 5.  Near (0, 0, 0),                B1 = 2.4ax + 10az  Tesla,   B2  = 25.75 ax  - 17.7 ay  + 10az Tesla. If the interface carries a sheet current, what is the current density at the origin? 


5. a)
Prove that  in a uniform plane wave propagating in x-direction has no  longitudinal components of electric and magnetic fields.



    b)
Derive wave equation for electric field in free space starting from Maxwell’s equations.

6. a)
For a good conductor derive the depth of penetration expression and show that depth of  penetration decreases as conductivity increases.


(12)

b)
Calculate the depth of penetration for nichrome at 2KHz.                               Given  ( =0.089x107mhos/m.  (=4(x10-7  H/m 
7. a) 
Explain Surface impedance in detail. Hence state the significance of surface resistance relate to skin depth of the conductor.





    b)
Given a uniform plane wave in air as

                 Ei = 40 cos((t– (z) ax + 30 sin((t– (z) ay V/m.  Find Hi.
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8. a)
A uniform plane wave is normally incident from air on to a perfect dielectric with      
[image: image2.wmf]e

r = 3. If 
[image: image3.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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