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Question Paper Code : S 4627

B.E/BTech, DEGREE EXAMINATION, NOVEMBER/DECEMBER 2009.
Sixth Semestor

Electronics and Communication Engineering
EC 342 — EM WAVES AND WAVEGUIDES

(Regulation 2001)
Time : Three hours Maximum : 100 marks

Answer ALL questions
PART A— (10% 2 = 20 marks)

1. Give the characteristics of Uniform Plane Travolling Waves with mathematical
representation.

2. Show that in good conductors the wave is attenuated greatly as it progresses
through the conductor.

3. Define a homogencous, lincar and isotropic medium with example.
4 Define skin depth and find its value for Cu(g = 5.8x10" mhofm) at 100 MHx

5. State the boundary conditions to be satisfied by E, for TM waves in a
rectangular waveguide.

6. What s the cutoft wavelength of tho TEiomodo in a rectangular waveguide?

7. Explain the impedance characteristics of fundamental mode in a microstrip
line when the line width changes.

8 Define and state the relationship betwoon loaded unloaded and external Q of a
cavity resonatr.

9. What are the performanco parameters of microwave resonator?

0.~ Give the methods of tuning a resonator.
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PART B — (5 x 16 = 80 marks)

Give two dielectric media, medium 1 is free space and medium 2 has
€2=46, and /iy = 4. Dotermine tho reflection coofficient for oblique
incidence of electromagnetic waves at an angle of 30° for perpendicular
polarization. Derive the expression used.

or
A lossy diclectric is characterised by £, =25, 4 =4 and

=10"mho(m at 10 MPHz. Find attenuation constant, Phase shift,
wavelength, phase velocity and intrinsic impedance.

Obtain the expression for the attenuation factor for TE and TM waves
and comment on the results you arrive at. Also sketch the variation of
attenuation with frequency for different modes propagating betweon
parallel conducting plates. )

or

‘What is meant by TE and T™ waves? Determine the various components
of Blectric and Magnetic field strengths between paralle] planos, starting
from Maxwolls equations. as)

Solve Maxwells cquations with appropriate boundary conditions to
determine the electromagnetic field configuration within a waveguid for
Transverse magnetio Waves. Hence derive expressions for propagation
constant, Phase velocity and wavelength in the guide, a6

or

@ A rectangular waveguide has cross sectional dimension a = 7 cm,
b = 4 cm. Determine all the modes which will propagate at o
frequoncy of § GHz. ®

(@) Obtain tho expression for wave impedance for waves betsween
parallel conducting planes. )

An air filled circular wavoguide has a radius of 15 em and is to carry
energy at a frequency of 10 GHz. Find all the TE and TM modes for
which transmission is possible.

or
Acircular waveguide has a cut off frequency of 9 GHz in dominant mode.
@ Find the inside diameter of the guide of it is air flled,

@) Determine the inside diameter of the guide if the guide is flled with
a dielectric. The relative dielectric constant is €, = 4.
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Show that the expression for unloaded Q of a circular cylindrical cavity
excited in TMoio mode is @ =1.2027/(Rs (L +ald)], where 1= &) .
Re = Surface resistance of cavity walls, @ = radius and d = the length of
the cavity.

or

@ Explain how a cavity is formed from a sectangular waveguide
(@>b) sxcited in dominant mode. Draw the clectric and magnetic
field configuration in the cross — section and on the planes parallel
t0 broad walls for dominant TE mode.

(i) Fxplain how a circular cylindrical cavity is excited in TM 010 mode
usiug  wave — guide slot and coaxial loop. Describe the method of
tuning of this cavity.
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