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ANNA U N I V E R S I T Y ( U N I V E R S I T Y D E P A R T M E N T S ) 

B . E . / B . T e c h / B. Arch (Full Time) - END S E M E S T E R EXAMINATIONS, A P R / MAY 2025 

E L E O T R O N I C S A N D O O M M U N I O A T I O N E N G I N E E R I N G 
S e m e s t e r 05 

E C 5 4 0 1 T R A N S M I S S I O N L I N E S AND W A V E G U I D E S 
(Regulat ion 2 0 1 9 ) 

T i m e : 3 hrs Max. Marks: 100 

O O I Ability to apply T ransmiss ion L ine concepts and obtain genera l solution 
0 0 2 Ability to ana lyze the impedance concepts 
0 0 3 Ability to apply filter bas i cs and design e lement filters 
0 0 4 Ability to ana lyze the behavior of guiding structures 
0 0 5 Ability to apply reflection and coupling concepts to coplanar wvaegu ides 

B L - B loom's Taxonomy Leve ls 

(L1 -Remember ing , L2-Understanding, L3-Applying, L4-Analys ing, L5-Evaiuat ing, L6-Creat ing) 

Note: Use of S M I T H Chart is permitted 

P A R T - Af 1 0 x 2 = 2 0 M a r k s ) 
( A n s w e r al l Q u e s t i o n s ) 

Q.No. Q u e s t i o n s Marks C O B L 
1 C lass i f y distortion in a t ransmiss ion line and suggest suitable 

techn iques to overcome distortion. 
2 T L2 

2 Ca lcu la te the character is t ic impedance of a t ransmiss ion line if the 
following measu remen ts have been made on the line: 

Zoc= 550 L - 6 0 ° Ohm and Zsc = 500 L 3 0 ° O h m 

2 1 L2 

3 Des ign a quarter w a v e transformer to match a load of 200 0 to a 
source res is tance of 500 Q, the operating f requency is 200 MHz 

2 2 L 3 

4 Wha t is a smooth l ine? 2 2 L I 

5 Desc r ibe the behavior of reac tance, a and p in p a s s b a n d and 
stopband of a filter character is t ics. 

2 3 L 3 

6 Def ine cut-off f requency and state the condit ions for determining 
cut-off f requency in a lumped filter network. 

2 3 L2 

7 A rectangular v /aveguide with d imensions a = 8.5 cm and b = 4 .3 
cm is fed by a 5 G H z carrier. Wil l a T E n mode be propagated? 

2 4 L 3 

8 What a re the appl icat ions of cavity resonators? 2 4 L I 

9 Def ine Cross ta lk and list the major sou rces for crossta lk . 2 5 L2 

10 G ive coupled w a v e equation and give its s igni f icance. 2 5 L 2 

P A R T - B (5x 13 = 6 5 M a r k s ) 

Q.No. Q u e s t i o n s Marks C O B L 
11 (a) Der ive the express ion for the voltage and current at any point on 

the t ransmiss ion line in terms of the propagation constant, length 
and character is t ic impedance of the line. 

13 1 L2 

O R 
11 (b) D i s c u s s in detail about inductance loading of a te lephone cable 

and der ive the attenuation constant, phase constant and velocity 
of the signal for the uniformly loaded cable. 

13 1 L2 
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1 

1 2 ( a ) A load 50-jlOO Q is connected to a 50 Q line. Des ign a short 
circuited stub to provide matching between the two at s ignal 
f requency of 30 MHz using S M I T H Chart . 

13 2 L4 

O R 
1 2 ( b ) ( i ) D i s c u s s the application of Quar ter -wave line in impedance 

matching and copper insulators. 
( i i ) A 30 m long loss less t ransmiss ion line with character is t ic 

impedance Zo of 50 Q is terminated by a load impedance ZL of 
60 + j40 Q. T h e operating wavelength is 90 m. F ind the 
reflection coefficient, Standing W a v e Rat io and input 
impedance using S M I T H chart. 

7+6 2 L4 

1 3 ( a ) (i) Descr ibe the attenuation and propagation character is t ics of a 
Constant K High P a s s Filter and a lso obtain the design 
equat ions. 

(ii) Des ign a Constant K high p a s s filter to attenuate all 
f requenc ies below 1000 cyc les and operate with 50 Ohm 
character is t ics impedance. 

10+3 3 L4 

O R 
1 3 ( b ) Der ive the des ign equat ions for a Constant K band p a s s filter and 

a lso prove that the resonant f requency is the geometr ic mean of 
the upper and lower cut-off f requency. 

13 3 L4 

1 4 ( a ) ( i ) Der ive the exp ress ions for the field components of T M w a v e s 
between parallel plates propagating in the 'z ' direction. 

( i i ) A pair of perfectly conducting p lanes are separa ted by 8 cm in 
air. For a f requency of 500 MHz with T M i mode exc i ted, find 
phase shift, phase velocity and group velocity. 

10+3 4 L 3 

O R 
14 (b) (i) Obtain the solution of Electr ic and Magnet ic f ields of T E w a v e s 

guided along rectangular w a v e guide with n e c e s s a r y field 
configurations. 

(ii) Ca lcu la te the resonant f requency of an air filled rectangular 
wavegu ide of d imensions a = 3 cm and b = 2 cm operating in 
T E i i mode. 

10+3 4 L 3 

1 5 ( a ) Wri te detailed notes on the following pass ive t ransmiss ion l ines. 
( i ) Str ip line 
( i i ) Cop lanar Wavegu ide 

6+7 5 L2 

O R 
1 5 ( b ) (i) D i s c u s s the var ious crosstalk minimization techn iques adopted 

in High S p e e d T ransmiss ion l ines. 
(ii) With a neat d iagram, explain the concept of measur ing the 

character is t ic impedance of a t ransmiss ion line using T D R . 

6+7 5 L 2 

P A R T - 0 ( 1 X 15=1 S M a r k s ) 
( Q . N o . 1 6 is c o m p u l s o r y ) 

Q.No. Ques t ions Marks C O B L 

16. A filter on the input to a telephone line is to attenuate all 
f requenc ies above 1500 c, with particularly large attenuation at 
2000 c. T h e input res is tance of the te lephone line is 550 O h m s . 
Des ign and draw the resultant circuit d iagram, assuming a 
reasonab ly constant ZO is desi red. 

15 3 L4 

CHENNAI 
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