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1.a)
A charge Q1 is at point (0,-1,0)m. Another charge Q2 is at the point (0,2,0)m. Find 
the ratio Q2 / Q1 resulting in zero force on a test charge at the origin. Q1, Q2, and 
the test charge are all of the same sign.


b)
A circular disc of radius ‘a’ is uniformly charged with 
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 C/m2 and is in z=0 plane.  Find the Electric Field at the point (0, 0, h) along its axis.

2.
Define Ampere’s work law for magneto static fields.  Hence derive the expressions for the magnetic fields in the different regions of a coaxial cable, having inner conductor radius of   a, outer conductor of inner radius   b and thickness t .Sketch the field variations with radial distance.                         

3.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 impedance of free space.

4.a)
A uniform plane wave is normally incident from air on a perfect conductor.  Determine the resulting E and H fields.  Sketch their variations.


b)
An EM wave is propogated through a material having (r= 5 and (r = 10.  Determine the

i)
Velocity of propogation.

ii)
Interinsic impedance of free space and of materials 

iii)
Wavelength in free space and in material, if the frequency is 1 GHZ.

5.a)
Explain the significances of Poynting theorem and poynting Vector.  By integrating the Poynting Vector over the cross-section of co-axial cable, show  that the total power carried by the cable is VI, where V is the voltage and I is the current. 

   b)
Obtain an expression for the Power loss in a Plane conductor in terms of the surface resistances Rs.








6.a)
Derive the relation     
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 EMBED Equation.3  [image: image3.wmf]
where   (  is free space wave length , (g  is the wave length measured in the guide,   and  (c  is the cut off wave length.


   b)
Explain impossibility of TEM wave propagation in wave guides.
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7.a)
A coaxial cable has the following constants of 40 KHz.  Find the attenuation constant and phase velocity.

Given that R = 4.2 (/km 
L = 1.5 mH/km


G = 0.2 mho/km

C = 0.06 (F/km



b)
Explain the different types of distortions present in transmission Lines, and establish the conditions for distortionlessness

8.a)
Explain the principle of Impedance matching with Quarter wave Transformer?
b)
A 100 ( loss less line connects a signal of 100 KHz to a load of 140 (.  The load power is 100 mW.  Calculate

i)
Voltage Reflection coefficient, 


ii)
VSWR, 

iii)
Position of VMax, IMax Vmin and Imin.
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1.a)
What are equipotential surfaces? Give two examples of these.
b)
A line charge ρL = 400pC/m lies along the x-axis. The surface of zero potential passes through the point (0,5,12)m. Find the potential at point (2,3,-4)m.

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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, for the static fields case.                                               
   b)
If  
[image: image6.wmf]H

  =  y  
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  A/m. on z = 0 plane, determine the current density. Define the relations used.





3.a)
Distinguish between good conductors and good dielectrics.  Explain the wave propagation in good dielectrics.





    

   b)
Explain the term “Skin effect Resistance” and obtain its value for copper at one Megahertz.  Assume the conductivity of copper as 5.8 x 107 mhos/meter.        

4.
Prove that under the condition of no reflection at an interface, the sum of the Brewster angle and the angle of refraction is (/2 for parallel polarization for the case of reflection by a perfect conductor under oblique incident, with neat sketches.
5.
Starting from Maxwell’s equations, derive the expressions for the E and H field components for TE waves in a parallel plane wave guide.

6.
A lossless air – dielectric wave guide for an S-band radar system has the dimensions a=7.214cm and   b=3.404cm. The dominant mode propagates in       the +Z direction at  3GHz.
a) Find cutoff  frequency for TE10 , TE11, TM11 modes,  

b) Find Zo, vp , (g for dominant mode


c) Find the average power transmitted, if the excitation level of the E field is 10kV/m.
d) If the average power transmitted is 2W, find the excitation level of the H field  

                                  (Contd……..2)
Code No.:  NR-220403 


:2:



Set.No:2

7.a)
Show that the line will be distortion free if CR = LG.  How is this achieved in practice?


   b)
A Telephone line has R = 10 (/km, L = 0.0037 H/km, C = 0.0083 (F/km and     G = 0.4 x 10-6 mho/km.  Determine Z0, ( and ( at 1 KHz.
8.a)
Explain the significance and Utility of (/8, (/4, and (/2 Lines.

   b)
A low loss transmission line of 100 ( characteristic impedance is connected to a load of 200(.  Calculate the reflection coefficient and standing wave ratio. Derive the relationships used.
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1.a)
What is the potential function at point P due to point charges Q1 and Q2 at distances r1 and r2 respectively and a line charge of density ρL C/m whose elemental charge ρLdl  is assumed to be at distance r3 from P?
   b)
A point charge of 15nC is situated at the origin and another point charge of -12nC is located at the point (3,3,3)m. Find E and V at the point (0,-3,-3).


2.a)
Derive an expression for the magnetic field due to a solenoid   at any point on 
its axis.  Hence obtain the relation for an infinitely long solenoid case.  

b)
Derive and explain the significance of the current continuity equation for 
steady fields.
3.a)
Derive Maxwell’s equations in integral form and differential form for time varying fields.








   b)
Explain how the concept of Displacement current was introduced by Maxwell to account for the production of Magnetic fields in the empty space.


4.a)
Discuss the phenomenon of Total internal reflection on basis of  EM theory of light and its applications.









b)
An EM wave traveling in air is incident normally on a boundary between air on a dielectric having Permeability (o and permittivity 4.  Prove that one-ninth of the incident Power is reflected and eight-ninths of it transmitted into the second medium
5.
Derive the expressions for the E and H field components for TM waves in a Parallel plane wave guide, using Maxwell’s equations approach.

6.a)
In a rectangular  wave guide for which  a=1.5cm, b=0.8cm, ( =0, ( =(0, and         ( = 4(0 , Hx = 2 sin ( ( x /a) cos(3(y/b) sin (( 1011 t  - (z)   A/m

Determine :
i) The mode of operation
ii) The cut off frequency

iii) The phase constant  (
iv) The propagation constant  (
v) The intrinsic wave impedance (
b)
A standard air filled rectangular waveguide with dimensions a = 8.636cm, b=4.318 cm is fed by a 4 GHz carrier from a coaxial cable. Determine if a TE10 mode will be propagated. If so calculate the phase velocity and group velocity. 
                                  (Contd……..2)
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7.a)
Determine Z0, ( and ( of an open wire line.  Given that: R = 10.4 (/km,          G=0.8( mho/km, L = 3.67 mH/km, C = 0.0083 (F/km, Frequency = 3 KHz.      
   b)
Define phase and group velocities and establish their mathematical relations.
8.a)
Describe the formation of smith chart.  Explain clearly how the Smith charts are useful to calculate transmission line parameters.


   b)
The reflection coefficient at load is 0.5 |300.  The characteristic impedance is 100 (.  At 200MHz, calculate-

i) The position of Vmin nearest to the load.

ii) The ratio of voltage to current at the load.

iii) The value of the load, and VSWR.
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1.a)
Obtain the expressions for the field and Potential due to an infinite line charge at any radial distance.



   b)
A point charge Q = 222pC exists at the origin of a rectangular co-ordinate system in vacuum. Two points a and b are located at radial distance of 400mm and 100mm from Q along x- and y- axis respectively. Find the potential difference between points a and b. Also find the absolute potentials at a and b.


2.a)
Find the magnetic vector potential and hence the magnetic field due to a long straight wire carrying a current  I  in  + 
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   direction.                      

b)
Compare the utility, requirements and applications of Ampere’s Circuital Law for static magnetic fields, with those of Gauss’s Law for electro static fields.  
3.a)
Show that Ē and H are Perpendicular to each other, in phase and the ratio of their magnitudes is a contant for a uniform plane wave.

   b)
In a material for which ( = 5 siemen/m and (r = 1, the electric field intensity        E = 250 sin 1010t v/m. Calculate the conduction and displacement current densities and the frequency at which they have equal magnitudes.

4.a)
What is polarization of an EM wave? Distinguish between different types of polarizations?  Prove that the polarization is circular when the two components of electric field are equal and are 90o apart.
   b)
A plane EM wave is normally incident on the boundary between two dielectrics.  What must be the ratio of refractive indices of the two media in order that the reflected and transmitted waves may have average Power of equal magindue?   
5.a)
Describe the mechanism of propagation of waves in a Parallel plane wave guide, accounting for different wave length and velocities.

   b)
Derive an expression for the attenuation factor ‘(’ in any general parallel plane guide, using transmission line approach.

6.
An X band rectangular wave guide of 1 inch x1/2 inch has a signal propagating at 10GHz. Determine all the propagation characteristics for the dominant mode, if the guide is 

i) Air filled.

ii) Filled with a directoric of (r = 2.25.

What are your observations?
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7.a)
Discuss the various types of transmission lines and the losses in them.

b)
An open wire line has R=10.4(/km, L = 3.67mH/km, G = 0.8 ( ʊ/km,                  C = 0.00835 (F/km at 5000 rad/sec. Loading coils of 246 mH md 7.3( resistance are added at intervals of 7.88 km.  Calculate the modified Zo, ( and (.

8.a)
Explain how UHF lines can be treated as circuit elements, giving the necessary equivalent circuits.

   b)
A loss less line of 100 ( is terminated by a load which produces SWR = 3.  The first Maxima is found to be occurring at 320 cm.  If f = 300 MHz, determine load impedance.
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