EC-503 (A) (GS)
B.Tech., V Semester
Examination, November 2022
Grading System (GS)
Communication Network and

Transmission Lines

Time : Three Hours
Maximum Marks : 70

Note: 1} Attempt any five questions.
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ii) All questions carry equal marks.
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iii)In case of any doubt or dispute the Eng'lish version
question should be treated as final.
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1. a) Define parameters of a 2-port symmetrical network and

derive mathematical expression for the same. - 7
2.q1S Fuftr Aead & AUGe] Bt aRWRE Y ok w=ft &
far nfvrdia afveafaT o| &) |

" OR/3RET

A symmetrical 2-port T-network has elements (10+2)
ohms in the series arms, and (10+j5) ohms in the shunt
arm. Find its characteristic impedance. 7

e HAfT 2-01E T-ead 3 Witer 3t 7 (10+)2) 3iar 3R
sic amd # (104§5) @ vfericy A 81 gudh fdwar
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b) Define parameters of a 2-port asymmetrical network and

a)

b)

derive mathcmatical expression for the image
impedances. 7
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An asymmetrical 2-port T-network consists of Z, =2+j3
ohms, Z, = 2+j10 ohms and Z, = 30 ohms, Where
impedance Z, constitutes the shunt arm of the network.

Calculate the image impedances for this network. 7

U e 2-0E T-¥ea® & Z, = 2+j3 3&, Z, = 24§10 3e
3R Z, =30 3 A B, STat wieraen Z, Yeadh H o A
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What are m-derived filters? Explain. Describe their
applications in brief. 7

m-2ea= ey R § 7 THHIET S5 SIgIan o HaT A
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A band pass filter has lower cut-off frequency f; and upper
cut-off frequency f;. Find its resonance frequency. 7
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What are the limitations of constant-K filters? Explain
How these can be resolved? ’
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Design an m-deriv
- ed - : : .
specifications: filter (T section) with the following

gﬂ:si gz?‘uinc}f f. = 1000 Hz, frequency of infinite
R, = 50 thsi in = 1250 Hz, Nominal resistanc;:

FrferRaa faf St 3 e v m.
- m_%%(T—W)
HT-3H AP £, = 1000 g, arta efor IC ]
: . &
fin = 1250 &1, MW 9RRMY R, = 50 3ire)

a) Wha € it
wh I;:;f Et:p 1 ;:;::essary condition for a function to be
frdt e @1 gErR IS ;
iy FE F fag o<t T 87
OR/Hgr
Consider a network function
F(s) ={(s+6)}/{(s+a)(s+8))=
p 1 =[{K,/(s+4)}+ {K,/(s+8)}].
ot ﬂf ﬁ\ﬁl :;;:f constants K, and K, and realize this
U Acdd hee 9r far v ’
F(s) _= {(s+6)}/ {(s+4)(s+8)}=[ { K \/(s+4)}+{ K,/(s+8)}]
R K ik K, ¥ 9 511 9 aiiR 339 Yead grger
e | ™
b) Realize the nefivork function
Aead GHaT @ wWE w5y | ’
F(s) = [{(s+2)(s+6)}/{(s+3 Hs+9)}].
' OR./3rIET
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Describe the Cauer-I and Cauer-II forms of the networks
with the suitable examples. 7
S IR0 & T ATaD! & HIIR-1 R B wai
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Describe characteristics of an infinite line and matched

line. And discuss the phenomenon of power reflection ont
7

line in brief.

SR Y et gt Y it Rl a1 aok St
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QR/31Et
The measurements taken on a line are as follows:
Open circuit impedance Z,=1600 ohms
Short circuit impedance Z_ =400 ohms.
Find its primary and secondary coefficients.

v ATE IR T TG HIY FH WP &
ait wfihe wfam Z, ~1600 3
gitd wfdbe wfamn Z, =400 &
e ety iR e o 31 Ff
What are the important properties and applications of_ a
short circuited lines and open circuited lines? Explain n
detail. _ 7
oifS TS Al AR T HPSS gl & gyl I
iy syt @ § 7 AR | FHEE
OR/3A]
4

Describe major applications of the Smith's chart.

avey a1 & sy Sl @ @t He
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Describe characteristics of a quarter wave line. Find input
impedance of a quarter wave line with characteristic
impedance Z, = 100 ohms and load resistance of
R, =4 ohms. 7

T diend @ YA @ fAsmarst o aviw Hiforg fadear
ufe™TUT Z, = 100 ot 3R R = 4 3ilel & "R "R &
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| OR/37era]
Derive transmission line equations. ' 7
SIS ST FHIEROT eTH HR
Define the terms namely reflection factor (constant) and

VSWR. A line {with characteristic Impedance

Z, = 50 ohms) is terminated in Z; = 100 ohms. Find

reflection factor (constant) and VSWR for this 2-wire
line. 7
WIEdT FRD ([RR) 3R VSWR o =2 1 gftenfig
| v Y (faswar wfe@mn Z, = 50 3 & |/e) @
Z, = 100 3w & FEIH {31 ST 81 §6 2-aR &g & oy
WRIFdT PRE (FRR) 3R VSWR @41

" OR/3regEr
Give description of line parameters in bnef. 7
=g Urrtew @ "o § aufF @i
What are the various kinds of distortions occurring on a
line? Derive conditions for a line to be distortion less. 7
TP AT W EF arel! Qs ger & AEkET F g ? &
a1 ¥ ey w7 g9 & o ol goaw |
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A transmission line is characterised by R= E.?. ohms per
km and G = 15 micro-Mhos per km. Calculate it's primary
5

and secondary constant.
@mmﬁﬁﬁmk=s.zaﬁaﬁﬁ‘fﬁﬁsﬂw
G = 15 micro-Mhos f& f=1l. 2l wwﬁﬁaﬂ?ﬁ?ﬂw
fRRE &Y T B _
Describe the characteristics of composite filters {L-CT}
in brief. + _
a@ﬁammc}ﬁﬁmﬁﬁ#ﬂﬂﬂaﬁqaﬁu
OR/3rRMET
filter. 7

Derive design equations for alow pass m-dﬁ'_i‘ffd_ X
ﬁﬂm@iﬁﬁﬁ%%ﬂmmmﬁ'

Discuss parameters for high frequency lines in br.icr‘. 7

Eﬁﬂ@ﬁlaﬁﬁﬁﬁqmﬁmﬁmﬁﬁiam
OR/awel

Discuss the single stub matching technique in bricf.

firer woa A aa-ie A waw A gut W

An asymmetrical 2-port T-network consists of

Z = 10+j40 ohms, Z, = 5+j2 ohms and Z, = 20 rclhms,

Where Z, is the shunt arm element. Find image

impedances for this network. 7

e s 2.0 T-Yead X Z, = 10+j40 38, Z, = 54j2

s 3R Z, =203 EAE, W@l Z, e 3 gferdic 21 39

Yeadk ¥ fom Y wiEmnn @l
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Realize the network function

Yead HEe B TWE TR

F(s) = {(s*+1Xs™+ 9}/ {(s2+4)(s*+16)}.

7
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What is Attenuator? Explain. And derive design equations
for a 2-port T-attenuator. 7

TSRIYeR 7T ? wHeEtl SR 2.9 T-wRe=gget & g
feongT weftaor uw o)
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Discuss various kinds of filter design (approximation)
techniques in brief. : 7

faft= e 6t fiseex f3amg (afee) aa=hal $Ht I8y
g waf dfrgr _

Give reactance curves for LPF and HPF filters (L-C).
Indicate all bands and cut-off points clearly. 7

LPF 3iR HPF fiseex (L-C) & fore Roge e 3) woft de
3R FHe-HTh gige FE F9 ¥ FAZ0

OR/31ET
Discuss double stub matching technique in brief. 7
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