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1.a)
Explain the following terms:
i) Homogeneous and isotropic medium and 

ii) Line, surface and volume charge distributions.


b)
A circular ring of radius ‘a’ carries uniform charge (L C/m and is in xy-plane.     Find the Electric Field at Point (0, 0, 2) along its axis.

2.a)
Derive the Maxwell’s two equations for magneto static fields in point and integral forms.  Give their word statements and explain their significance.
    

   b)
Explain the basis for magnetic scalar potential, its utility and limitations.      

3.a)
From the Maxwell’s Curl’s equations, derive the wave equations for a plane wave traveling in the Positive X-direction in a medium with constants (=(o, ( = (o and ( ( 0.


   b)
If distilled water has constants (r = 1, (r = 81 and Power factor = 0.05 at 1GHz, Calculate the depth of Penetration.

4.a)
What is meant by the polarization of wave?  When is the wave linearly polarized and circularly polarized?


    b)
A traveling wave has two linearly polarized components Ex = 2 Cos wt and                  Ey = 3 Cos (wt + (/2)

i)
What is the axial ratio.

ii)
What is the tilt angle of the major axis of the polarization ellipse?

iii)
What is the sense of rotation?


5.a)
Account for the presence of TE, TM and TEM waves in Parallel plane wave guides and explain their significance.

   b)
Assuming Z-direction of propogation in a Parallel plane wave guide, determine the expressions for the transverse field components in terms of Partial derivation of EZ and HZ. 

6.a)
What do you understand by frequency distortion on a transmission line?

   b)
Derive the relationship between secondary constants and primary constants of a transmission line.

   c)
Explain the significance of loading of transmission Lines?
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7.a)
Describe all the characteristics of UHF Lines?

b)
Explain the significance and design of single stub impedance Matching. Discuss the factors on which stub length depends.

8.a)
Explain the equation of continuity for time varying fields.




b)
Find all the relations between E and H in a uniform plane wave.  Hence find the value of intrinsic independence of free space.
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1.a)
Derive two relationships between electric field and electric potential.
b)
Determine the work done in carrying a -2μC charge from P1 at (2,1,-1) to P2 at (8,2,-1) in the field E = axy + ayx v/m.
i)
along the parabola x = 2y2
ii)
along the straight line joining P1 and P2.

2.a)
Explain the concepts and significance of vector magnetic potential, and list out its mathematical relations for line, surface and volume current distributions.   Obtain its divergence and curl, and hence find out  the significance of 
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  A/m. on z = 0 plane, determine the current density. Define the relations used.
3.a)
Starting from Maxwell’s equations, derive the wave equations for an e.m wave in free space.


   b)
A uniform plane wave is incident normally on a plane surface separating two loss less dielectric media.  Discuss quantitatively the phenomena that take place.    

4.a)
Explain the differences between the instrinsic impedance and the surface impedance of a conductor.  Starting from the wave equation, show that for a good conductor the surface impedance is equal to the instrinsic impedance.
   b)
What is skin effect?  Discuss the depth of Penetration in dielectrics and conductors, deriving the necessary relationships.


5.a)
Explain the causes for attenuation in Parallel plane wave guides.
   b)
Define and explain the significance of the following terms as applicable to parallel plane guides:
i)
Wave impedance.

ii)
Phase and group velocities



iii)
Principal wave and its characteristics
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6.a)
Define the following:

i)
Infinite line.



ii)
Insertion loss
iii)
Lossy and less loss lines

iv)
Phase and group velocities

b)
Derive the characteristic impedance of a transmission line in terms of its line constants.





 
7.a)
Sketch the voltage and current distribution along matched, open and short circuited transmission lines.



   b)
A line 10 km long has the following line constants:


Z0 = 600 |00 (

( = 0.1 neper/km


( = 0.05 radians/km

Find the received current and voltage when 200 mA are sent down into one end and the receiving end is shorted.





8.a)
What is meant by the polarization of wave?  When is the wave linearly polarized and circularly polarized?


    b)
A traveling wave has two linearly polarized components Ex = 2 Cos wt and                  Ey = 3 Cos (wt + (/2)

i)
What is the axial ratio.

ii)
What is the tilt angle of the major axis of the polarization ellipse?

iii)
What is the sense of rotation?  
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1.a)
Derive the boundary conditions for the tangential and normal components of Electrostatic fields at the boundary between two perfect diectrics.

   b)
x-z-plane is a boundary between two dielectrics. Region y<0 contains dielectric material εr1=2.5 while region y>0 has dielectric with εr2=4.0. If E = -30ax +50ay+70az v/m, find normal and tangential components of the E field on both sides of the boundary.


2.a)
A square conducting loop of side  a  carries a current  I  in clockwise direction, and is in z = 0 plane. Find the field and flux density at the centre of the loop.

   b)
Compare and explain the field expressions for the cases of 

i)
a long solenoid  
ii)
a toroid, considering  the inside and outside regions.                        

3.a)
Explain the terms “Conduction current” and “displacement current”.  Deduce the equation of continuity of current.


(· (J + (D / (t) = 0.

b)
Define and distinguish between the terms ‘Perpendicular and Parallel Polarizations’, for the case of reflection by a perfect conductor under oblique incident.

4.a)
Explain the terms “Linear Polarization”, “Elliptical polarization” and “Circular polarization”








b)
In a Medium Ē = 16 e-x/20 Sin (2.108t –2x) 
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V/m.  Find the direction of propogation, the propogation constant, wavelength, speed of the wave and skin depth.


5.a)
Explain the significance of TEM wave in a parallel plane guide and derive an expression for the attenuation factor for TEM waves.

   b)
Explain and sketch the nature of variations of attenuation with frequency in a parallel plate wave guide for TE, TM and TEM waves.
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6.a)
For an unloaded cable with R>> WL and WC>>G, derive expressions for the attenuation constant ( and phase constant, phase velocity and compose them with those of distortion less Loss Lines.


   b)
A transmission line having negligible losses and a characteristic impedance of 300 ( is one quarter wave length long.  What will be the voltage at the open circuited receiving end when the other end is connected to a generator of emf 1V and 5( resistive internal impedance.


7.a)
An open-wire transmission line having Z0 = 650 |-120 ( is terminated in Z0 at the receiving end.  If this line is supplied from a source of internal resistance 300(, calculate the reflection factor and reflection loss at the sending end terminals.

   b)
A two wire line has a characteristic impedance of 300 ( and is to feed a 90 ( resistor at 100 MHz.  A Quarter wave lines is to be used as a tube, 0.25 inch in diameter.  Find centre-to-centre spacing in air?


 

8.a)
Explain the differences between the instrinsic impedance and the surface impedance of a conductor.  Starting from the wave equation, show that for a good conductor the surface impedance is equal to the instrinsic impedance.
   b)
What is skin effect?  Discuss the depth of Penetration in dielectrics and conductors, deriving the necessary relationships.
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1.a)
Find the far field E for the three charges located along the z-axis: 2Q at z = 0, 
-Q at z = -a, and Q at z = a.


b)
In free space, D = (2y2 ax + 4xy ay –az) mC/m2.  Find the total charges stored in the region 1 ( x ( 2, 1 ( y ( 2, -1 ( Z ( 4.      

2.a)
Explain the nature of  line, surface and volume current distributions  as 
applicable to 
static magnetic fields.  List out the expressions for the magnetic 
field intensity in  
these three cases.                                                        

   b)
Determine the voltage induced in a conducting bar positioned at y = 8 cm, in   xy-
plane, in a magnetic field of 10000 Cos (106   t)   
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    A/m.  What will 
be the result 
if the magnetic field is stationary?                                

   c)
Sketch the electric and magnetic field lines in the cross section of  a coaxial 
cable.  Hence compare the two types of field distributions  (no derivations).

3.a)
Discuss the boundary conditions at dielectric-dielectric and dielectric-conductor interface for 

i)
The normal components of B and the tangential components of E and  
ii)
The normal components of D and the tangential components of H.
  

   b)
A uniform plane wave with Ē = Ex ax propogates in a lossless simple medium               ((r=4, (r = 1, (= 0) in the +Z direction.  Assume that Ex is sinusoidal


with a frequency of 100 MHZ and has a maximum value of 10-4 V/m at t=0 and            Z = 1/8m.



i)
Write the instantaneous expression for E for any t and Z.


ii)
Write the instantaneous expression for H…….


iii)
Determine the locations where Ex is a positive maximum when t = 10-8 sec…









4.a)
A Y-polarized uniform plane wave with fields (Ei , Hi) and a frequency of 100 MHz  propogates in air in the + X direction and impinges normally on a perfectly conducting plane at x = 0, assuming the amplitude of Ei to be 6 mv/m, write the phasor and instantaneous expressions for.


i)
Ei and Hi of the incident wave

ii)
Er and Hr of the reflected wave




iii) ET and HT of the total wave in air



b) Determine the location nearest to the conducting plane where ET and HT are Zero.
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5.
For a Parallel plane wave guide of 3 cm seperation, determine all the propogation characteristics, for a signal at 10 GHZ, for 
   
a)
TE10 waves

b)
TEM waves 

Explain the terms used.






6.a)
Show that for a uniform transmission line the following relations hold in steady state.
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where the symbols have their usual significance.
b)
Hence derive the expressions for the voltage and current along transmission Line, in terms of load parameters.

7.a)
Explain the significance of Vmax and Vmin positions along the transmission line, for a complex load ZR.  Hence calculate the impedances at these positions.
   b)
An aerial of (300-j300) ( is to be matched with 600 ( line.  The matching is to be done by means of low loss 600 ( stub line.  Find the position and length of the stub line used if the operating wave length is 20 meters.

8.a)
Explain the terms “Linear Polarization”, “Elliptical polarization” and “Circular polarization”








b)
In a Medium Ē = 16 e-x/20 Sin (2.108t –2x) 
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V/m.  Find the direction of propogation, the propogation constant, wavelength, speed of the wave and skin depth.
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