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B.E/B.Tech. DEGREE EXAMINATIONS, NOVEMBER/DECEMBER 2009,

FIFTH SEMESTER
FLECTRONICS AND COMMUNICATION ENGINEERING

EC 1305 — TRANSMISSION LINES AND WAVE GUIDES

(REGULATIONS 2007)
Time : Three hours Maximum : 100 marks
Anewor ALL questions

PARTA —(10x2

1. Define wave form distortion
2. What do you understand by transfor impedance in a transmission line?

A lossless transmission line of 100 ohm characteristics impedance is conneeted
to load of 200 ohm. Caleulate the voltage reflection coefficient and SWR.

£ Whatis known as half wave line? What are its uses?

Define wave guide,

6 Why o TEM mode propagation is not possible in a single conductor wave
guide?

Define attenuation factor.

8 What is the dominant mode in a rectangular wave guide and why is it called

9. Acircular wave guide operated at 11 GHz has the internal diameter of 4.5 em
for  TEs mode propagation. Caleulate 4 and 4,

10, What are cavity resonators?
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PART B— (5 x 16 = 80 marks)

@ An open wire telephone line has R = 10 Q/mile
L= 0.0037 Himile.

0083 x 10“F/mile G = 0.4 x 10 mhos/mile. Determine the
characteristic impedance, attenuation and phase constants at

1000 Hy, ®
(i) Derive the general solution for a transmission line and state it
physical significance. a0

or

@ Derive the expression for the input impedance of a Tossless line,
And mention what happens when a line s ot terminated by its
characteristic impedances. a2

@) A telophone eable of 60 km long has a resistance of 10 Q/Km and o
capacitance of 0.008 4 F/Kim. Calculate the wave length of the line,

)

@ A transmission line has a characteristic impedance of 300 @ and
terminated in a load ZR = 150 +§ 150 Q2. Find the following using
‘Smith chart (1) VSWR (2) Reflection coefficient (3) Input impedance
at a distance of 0100 2 from the load (4) input admittance st
0.100 2 from load. a0

(i) Caleulate the position and length of a short circuited stub designed
0 match a 200 €2 load to a transmission line whose characteristic
impedance is 300 0. ®

or

@ An RF transmission line with a characteristic impedance of
800 ohms is terminated in an impedance of 100-45. The load is to be:
matched o the transmission line by using a short circuited stub.
With the help of Smith chart determine the length of the stub and
the distance from the load. az

(i) Show that a quarter wave transmission line can be an impedance
transformer. @
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Describe the characteristies of TE and TM waves. ®

Show that for a TEio mode, a froquency of 8 GHz will pass through
‘a wave guide of dimensions a = 0015 metres and b = 0.01 meter if
dielectric with X, = 4 in inserted inside the guide. ®

or

Derive the field components of the cloctric and magnetic ficld
strengths betweon parallel planes of a perfect conductor of infinite
extend in y and 2 dicections which is separated by a distance of
@ metor. a0

A wave is propagates in a parallol plane wave guide. The frequency
is 6 GHz and the planc of separation is 0.03 m. Find for the
dominant mode (1) cutoff wave longth (2) guide wave longth
(3 phase and group velocity. ®

Derive the expression for the attenuation constant of TEx mode in
rectangular wave guide. ®

A frequency of 3 GHz is impressed on a hollow rectangular wave
guide of dimensions 6 cm x 4 cm. Compute (1) cutoff wave length
(@) guide wave length (3 phase velocity (1) wave impedance for
the TExw mode of propagation. ®

or

A rectangular wavo guide is propagating in o TEna mode. Derive
expressions for the magnetic and electric fields inside the guide. (12)

An air filled rectangular wave guide with dimensions of a

B5em

and b = 4 cm is fed by a 4 GHz carrier from conial cable,
Determine the cutoff frequency, phase velocity and group velacity
for TEumode. @

Derive the TM wave components in circular wave guides using
Bessel function a0

Caleulate the cutoff wave length, guide wave length and wave
impedance of a cireular wave guide whose internal radius s 2.5 cm
and operates on 8 GHz signal propagating in it is the TEx mode. (6)

or
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