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B.E./B.Tech. DEGREE EXAMINATIONS,
NOVEMBER/DECEMBER 2010,

FIFTH SEMESTER
ELECTRONICS AND COMMUNICATION ENGINEERING
EC 1305 — TRANSMISSION LINES AND WAVEGUIDES
(REGULATIONS 2007
Time : Three hours Maximum : 100 marks
(Smith Chart should be provided)
Answer ALL questions.
PARTA —(10x2=20 marks)
1. Define reflection loss.

2. Ahigh frequency line has the following primary constant
L=12mH/Em C= 0.05F/m.R=G =negligible
Determine the characteristic impedance and propagation
constant of the line,

3. Anideal lossless quarter wave transmission line of
characteristic impedance of 60Q2 is terminated in a load
impedance Z,. What is the value of the input impedance
of the line when Z, =0,
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11.

What are standing waves?
Distinguish TE and ™ waves.
What are guided waves?

What 1s an evanescent mode?

The larger dimension of the cross section of 8 rectangular
wave guide is 2 cm. Rind the cutoff frequency A
wavelength for the Jdominant. TE mode?

Find the resonant frequency of a copper cubic rectangular
cavity of dimension 1000 cubic e for the TEim mode.

#aT E“mode has to be propagated through 2 circular

wave guide with 8 cutoff wavelength of 0.08 meter- Find
the required size of the guide (k4) 1= 1,841,

PART B — Bx16= 80 marks)

(@) Qbtain the general sotution of 2 {ransmission line
and derive 2D expression for the input impedance of
an infinitely Jong line. (16)

®) @ The characteristic jmpedance of a uniform
transmission it is 2039.5Q at
frequency of 800 Hz. At this frequency the
pmpagaticn constant was found tobe 0.054]_ 819",

Determine the values of the constants g LC
and G- 8
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13.
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oadlilg. 1 v pLaidasy -
R= 4OQ/Km,L=1mH/km,G =1/Km and
C=005F/km. Find the new value of
inductance required to achieve the distortion
less condition. By what factor the inductance is
required to be raised. 8)

A transmission ling with characteristic impedance
50 ohm is connected to a load ZL =40 + j 10 chms.
The frequency is 750.MHz and the transmission line
is air filled. Find the shortest length of a short
circuited stub and shortest distance from the load in
order to provide a perfect match on the main line to
the left of the stub using smith chart. (16)

Or

Find the sending end impedance of a line with
negligible losses using a smith chart when Z, =55
ohm and the load impedance is 115 + j 750 length of
the line is 1.183 wave length. 16)

Derive the expression for minimum attenuation for
the TM rode in a parallel plate wave guide filled
with air dielectric. The plates are parallel to X2
plane and separated by a distance D em iny
direction. Calculate its value for copper conductors
placed at 5 cm for TM,, mode. (16)

Or
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15.

(b)

(a)

&)
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Ubtam the exXpression 10r ine neld compoulletits UL al
electromagnetic wave propagating between a pair o
perfectly conducting planes? (16

Define wave impedance of a rectangular wave guide
Derive its expression for TE ,TM and TEM waves i
a rectangular wave guide. Also draw a neat sketc!
showing the variation of wave impedance wit

frequency for TE and TM waves in a waveguide
(18

Or

Calculate and corhpare the values of 8,V,.V,,4 ¢

and Zpp, for a 2.5 cm x1.5¢m rectangular wav
guide operating at 7.5 GHz. (i) if the wave guide i
hollow. (ii) if the wave guide is filled with a dielectri
medium characterized by & =2, sr=1 and ¢=0.
(16

: Derive the general field components of TMmn wave

in ‘a circular wave guide using Bessel's functio
[§1.

Or

Find an expression of unloaded Q of a rectangul:
cavity (axbx a),a>bresonator for TE,; mode. (1





