Question Paper Code : 50967

B.E/B Tech. DEGREFE EXAMINATIONS APRIL/MAY 024
Flfth Semester

Electromcs and Commumcatlon Engmeermg
EC 3551 - TRANSMISSION LINES AND RF SYSTEMS
(Cornmon to Electromcs and Telecommumcatlon Engmeermg

(Regulations 2021)

Time : Three houfs : . Ma
(thé : Smith chart can be provided on 1'eq-€ie:et)_"

Answer ALL questions. e

PART A — (10 x 2 = 20 marks)"

1. Justify that a finite line terminated in its Cheractemstlc 1mpedance bel
an infinite line. NI

2. Find the input impedance of a transmission Jine of leng’e}i'_ /1/8 terminate
with the load impedance of 40 + j20 Q. Assume Z, = 50Q..

3. What are Standing waves? When the standing Wave.doee'ex_i'st 7
4. An lossless line has a characteristic impedance of 400 Q.;:_-:Fi_ﬂd the &
wave ratio with the receiving end impedance of Z, = 70 -l.-.-']:.o Q
1mpeda]m:e9

6. Mention any two applications of smith chart.
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waves.
8. Define TE, TM mode of propagation.
9. Define skin depth.

10.  List the characteristic parameters of power axﬁpli_ﬁeff i



11, (a)
(b)
12, (a)
(b)
i3. (8

(b)

CPARTBL (5 13-gsmaks)

Gy .Detei".mine' sec}:;nd'éfgf"cdﬁé'téhizszzfc% a franémissibﬁ_ line with the-

following primary constants: R=100 Q/km, G=15x 106 mho/km,

L = 00014l /K, C= 0062 /Km0 0 (6)

(i1} Discuss the two typ.és of waveform distortion on a transmission line

and obtain the condition for the distortionless line. {7)
o

Derive the'e}iprés'éi}jn.';_ fd-j'f&.é_téfmine current and voltage at any point
along a transmission line of length T, terminated with Zo. (13)

Zy='8204-384" is terminated - with Zz = 100 ohm. Caleulate
L VSWR, R(_é_'ﬂ'eét'ion.'_l_("jss in dB and reflection coefficient. (6)

i A transmlssmn litie with & - characteristic impedance of

(11)Interpret ‘the method to ‘medsure VSWR and "Wévelength in a

‘transmission line. . (7)

' (ij_. Bé’termiﬂe 'the: reflection coefficient, VSWR, and input impedance

- for a transmission line terminated with matched, short-circuited,
- and open:- circuited loads. _ (7

(ii) . Derive the relation between 4 transmission line's sfandiﬂg wave
. ratio and reflection coefficient. : (6)
Using Smith " éhé'rt, determine the following for a 50 lossless

transmission; terminated with the load of 2041300, phase velocity = 0.5 ¢
and frequency = 900 MHgz, where ¢ is the free space velocity..

) Input impedance at a distance of 5 em from the load . (3)

(i)  Input reflection coefficient at the same distance abov'e'_" (2

(i) VEWR SRR (3)

(v} Input and Load admittance B (4)
Or

Summarize the role of the Quarter wave transformer in the electric
signal distribution. Also, determine the length and impedance of a
quarter wave transformer that will match a 150Q load to a 750 line at

a frequency of 12 GHz (13)

o
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(a)

(b)

(b)

(a)

(b)

)y - Denve the general field components of TMmm waves m Waveguldes
(/)

(i) Justify and explam that TEM mode does not ex1st m a 1ectangu1ar
waveguide.”, (6)

(i} Defme attenuation and pr ove” that the ﬁ equency of mmlmum
attenuation due to conductor loss in a paz allel plate Wavegulde for

TMW&VBS is «/“f SRR R R (l)

() A resonatox is f111ed w1th air with dimensions a = 4 cm; b =3 cm,
candc =10 cmi with' o= 5.8. Find the resonant frequency f and the

Quahty Factm Q of TH,,; mode. (6)

Summamze the steps in designing a single-stage RF amphfler Wlth
constant gain. (13)

Or

Discuss the significance of filters, couplers, low-noise amplifiers and
power amplifiers in the context of RIF systems. (13)

PART C — (1 x 15 = 15 marks)

An RF transmission line with a characteristic impedance of 300 0°Q

terminated in an impedance of 100] 45°Q. This load will be matched to

the transmission line using a short-circuited stub. With the help of a
Smith chart, determine the stub’s length and its distance from the load

Or

Obtain an expression for TE waves between parallel plates. Sketch the
field distribution for electric and magnetic fields for TE:o mode between
parallel planes
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