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INSTITUTE OF USN
TECHNOLOGY
Internal Assesment Test — 2
Microwave and Antennas Code: 18EC63
09/06/2022 Duration: 90. Max 50 Sem: | 6 Branch: | ECE
mins Marks:
Answer Any FIVE FULL Questions
Questions Marks | CO | RBT
(@) Prove that it is not possible to construct to perfectly matched lossless
reciprocal three port junction. [10] |cO2| L4
(b) Derive S-matrix of E-plane Tee junction
What is S-parameter? State and prove unitary properties of S-matrix. [10] |CO2| L2
(@ A 20 mW signal is fed into the collinear arm of a lossless H-Plane Tee.
Calculate the Power delivered through each port when others ports are
terminated with matched load.
] ] ] ) ] [10] [CO2| L3
(b) Define the following losses in a microwave network in terms of S —
parameters: (i) Insertion loss, (ii) Transmission loss, (iii) Reflection loss,
(iv) Return loss.
What is a magic tee? Derive the S-matrix of magic tee. Mention its applications.
[10] [CO2| L3
With the help of a neat diagram, explain the working of a precision phase shifter.
OR [10] [CO2| L2
With the help of a neat diagram, explain the working of an attenuator.
. | Drive the relation between [S] and [Z] Matrix [10] [CO3| L3
. | Drive the relation between [S] and ABCD Parameter Matrix [10] |CO3| L3
Two transmission line of characteristic impedance Z and Z2 are joined at plane [10] |CO3| L3
pp’. Express S-parameter in terms of impedances when each line is matched
terminated.

CCl



W | Cemnidee a8 -anabix |

9 = Sy Su %\3
Sll SL:_ 813
Sz Say SIS

ety

S 0 &, Sia Sy
WYLO&&\@\ (51\ o) oLy 1 &\ukjowa.\ Q/\CLMCAQB auy Za,q)]

%3l 53), 0
(/Q{QQ.L\D’UDLOLX 0 S\L 8\5
i L .y s
Condlityom S+ o0 S s r S\j = S)\ 1
3\3 52__3 O

S = 9,

N X

Z Ski & KJ.
K=4¢

) > S =8a 5 $ay =8,y

—> Convidan Od'*b fwo  Caluumny

*-
¥
O x Sy '\'gw\\(O-t_%\axslch

—®
° ——®

X
Q[Q_XSB +©X'SL;+%L3K‘O:D @

X *
0% 53 + 91 X% +$3%x0

X
g\?} L SQB = 0

S
)/&q’o [;—% Soa =0

p4




(b

W

CMR £
_,,M o X " — A L e,
Jom > Sik-Sjr -

K=
. X 4+
on Siy A 313'3\3 = A — @

gy B X
8\& (L)\)_ -\V S’)'b SJ?) — S “‘@
S

: A
\3-5\3 - gQS‘SLg -1 _\@

om caloug wa™ . .
% A7 7 we can Bay Yol TR .
dg Convuchis lboggi e

bt oo );Ju\%eﬂa makched  Jogg (s Seprcal 43,

& - anabx ol E-plon, Tec fenction .

mﬁj Poj&L

%5‘ = 833_
Szz =0 Y MQCHB motched ,3@\?' Sj

ga?): S, = —S = ’SB\ 9 8\5"' 53\.



() 57 = o]

% * »- .
< S N Su S Six {
~ . i Q % * L e ©c t ©
Sl S —Su L Si  TSw2
X & o o |
S(b —Sn o S\B '—5\3 ©

LS

*
Sn'sn +8\L‘S\i *S\g'g\g = 1 @
2 b T \ J~

12V % VsV 4+ | S =

£ * =
312-‘5(-3— —\—%7-2‘32?— + %\3‘5‘3 =j

T

l&D_]z-\—.\Sn,\Z v \3\5\ =1

8"5‘8\3 + 8\3 S\% = §\®
\g\B\Lﬂ- 3\3 =

2 \5@\1 = A

\513‘: :\/\f;, = LA \/\(\2__

7



= \/), ‘/D— ‘/fz_
Vo T
‘/ﬁ, _’\/ (=~ o

| S pmah\em gz"db Qo WQ%X’ UJQUC,‘,\, }\0\,5 NNXRD rma\'nx
o mwo & ne CoQumnA cu& - M &xﬁfmq\ elemont

au&O mcd%&}ecﬂ WO}M Condibon
jﬂ':we% WW%T“L& &%’ uwjr‘““-{ }”‘DFW\A SDQJ\ Jdexs

AR

/




SO

CMR

l

/Sd‘ﬂmL‘(\\’A\U\/C\\mq \Um\oe& . .—“,ZZ ‘mp‘)u /SJrnLTXW L)’&.L
N \ i
~Sum 01\ N ao Al amabix ank diu ote Lamgulgad
T;fmchxw Wl Qi) A € LUCLQNJE A
’1 "2 Sk g\az = ;\
%=\ L

YO0

- 7
) ﬁfsmmc NS L‘Lm‘m&uxce. d%dlm M\.L\lw\ﬁ Qe Q&U\Hcou\

Zow= 4 (T Qe made)

T cuoet ood wllage og” o Qs by,

\/“(: \/r\+ +Vn ©)
To= T —yy —O

add eoﬁ@&@

.-\—
Vn + Tg = 2 \ln

2[vt)= TvI+(a)
G- ) 0T iy

0 2 1 ERRIE) — B
.
Kulrad ecf @ &
v - L{Eﬂ*ﬁﬂ'ﬁ (1) —®
Auuide eq” @/@ A
W) | G- @] &)«

v .
(‘
Dl e { ) -3y NP o — e



R
3 \
[S]- 3 C=I+ 1% JEI- 0T Y \

J?a’(\nhj d}mm}o&x& oy hoth S é(&

g
s +
G. §(raewD ) §E-w3)")
Comnide () aLuey

b £
PQ”:JiEeg-CVJ{I3S
L k] o) (07 -y
H:\/.g [\/ j} -\ [V,J’c [\l’:\*
=

— - meaf
r@\b boroduad !
woey M }
Jout Ume dand Oﬂ)b* pawel .
N
Sk e =
% k 86 8‘)
Uoltas &UD {\ )|
O) LTL.
= i J
8. 8,0 _
Tl PO
i
J




Q4.

) (@
CMR

i Igjmoh\)( Wy AX4 =

)\&a,q\c, &g‘e T_Q ws L A-_ L%XOL%WM@L(\Z Cervu,‘a (LO\QWSO
QE H & cmc\ E - chj(mt%m CW“LH Qs & ek ¢ ‘)u%dtj

%l&QtQAQo /S()X)SLU’Y) w\& KV\DUDY\ (6 UN (Y\aq\c, Tc,e
7 .

Qo&'«‘

S31=8,, (h-T
Sut = —8y; (£~ Tee)
S35= Gyy = 0 ijbdiej vt hed Cfmcbﬁj
?fmw@m ) = §j
i m B B s, 2y

. Son %S \3 —Sy
S13 =8y, o S

glq ‘—Sn* 0 o



(5] Cs*)- o)
*— b d
* % S
S 3 Iy
Sy on Sy Oy Su \3—; H X
S\L Sn_:_ 8\3 -‘S\q S\i 89_2 812 —'SN
¥ %
Sy O O o Q2 Qe 0 o
S —Sw © ° g\tf ’Slt?( o o

(\0001
0}04

©0 | o

© o o]



Jorm <4% @ 4O
[SuleVoe) = (2= o |

Cals (a3 (3 -
v - 0 fv‘

t%\>= 0O\ &

—>  Sonanx = o o v
& © ‘/ﬁ, —\/fz,
‘/ﬁ_ V\fi— e e
‘/\D/ YV © ©

'
Licolsony

Lbes\ an Cgmmwtccﬁ”)m Mwu’\m%ﬁ

ol Commanicadhon
(['6 sty M_(QM-

[s] & (%] makvx owahon .

WET V= D + %, 1, ——®

Y 7~ gt
> = L v %y, I, ——8&)
oN = AN, —RT, — (B

D= N, -BT, @%Prﬁw‘ww&n‘y



&thmaaina €C\/A @

f}\ g\ = \I'L - Z)_Q, j‘.)’

Y

/e
=
]



Q7.

27 and AR eDT makix
\}l = ZAw 1, + A .X)_ *“CD

\[) = zj\ :r( -\ Z’),p :}"1 \@

\/1 = A\,), = BIL \@
T, =C\No-DT, — &)

L cmmnge, 63;/'2‘@ .

\/L = le, 17, = Z)/\ :r]

Ti= N — K2 e
ZLI Z 2\
= 6= —Z\— é( D= K2
_’"// 72/1//

A2
Vo= Aw oy, — [ A ‘Zzz,
A 2.3 - g
AS 21y % R = L Z7’2—
Ao




Qs

Atoualer : wedk as C{lissllaol&_/@wa}gy,
Thee au dwe @_Qg'ﬂ(mg oy .

/

CaL
— (Q st B R d%ﬂfmuﬂo I
— Riate e allziuabor

(Q&s'u{w‘\u, coauts ﬁxﬁ%&"quLh)r . &% can doe 0{500161 / Mode e




(nzuc ate J?)'Y\ec Main ~Suecaatiue. ok u{we LXQA G.r\_ch one M\Tﬂ?ﬁ
-_—

Meve woue Xwe EITYSHINTYY 'qu_) dong Ml{& e w broviu
bt Haxe aolll dors SwR.

« Woiahon can. dse. Ccmpmﬂ(kcﬂ Af@_d\ﬂqw .
T wiiwd adbewahon can e Oblained w;?) Om=0°
T MOX OLQQFULLOLO').OY) can Jdre, O%w (D{mﬂ Qm-= ﬁoo'

¥PCLQ~ \ ollmro athie,. Vales, | Cﬁg; l
Fired A0 {
| Rebared 90 - \

A+ - 20 loj ( \




