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II B.Tech II Semester Regular Examinations, April/May 2004

E M WAVES AND TRANSMISSION LINES 

 (Common to Electronics and Communications Engineering, Electronics and Telematics)

Time: 3 hours






Max. Marks: 70

Answer any FIVE questions

All questions carry equal marks

- - -

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 independance 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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