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Sixth Semester B.E. Degree Examination, J uly/August 2022
Microwave and Antennas

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question Jrom each module.

Module-1
Making use of functional block diagram explain the working of reflex Klystron oscillator.
Also discuss modes of oscillation, (10 Marks)

A transmission line has the following parameters, R = 2Q, G = 0.5mho/m, f = 1GHz,
L = 8nH/m, C = 0.23PF.

Calculate :

i) Characteristic impedance

i) Propagation constant. (04 Marks)
List the characteristics of smith chart. (06 Marks)

OR
A reflex Klystron is to be operated at frequency of 10GHz, with DC beam voltage 300V,
repeller space 0.1cm for | mode, calculate Pgey,y and corresponding repeller voltage for a
beam current of 20mA. (04 Marks)
Derive the equation of transmission line with possible solution. (10 Marks)
A certain transmission line has the characteristics impedance of 75 + J0.01Q and is
terminated in a load impedance of 70 +j500).
Compute :
i) The reflection coefficient
i) Transmission coefficient

ii1) Standing wave ratio. (06 Marks)
Module-2

Prove that impedance and admittance matrices are symmetrical for a reciprocal junction.
(05 Marks)
List the characteristics of magic — T when all the ports are terminated with matched load.
Also derive the expression of S-matrix for magic T. (10 Marks)
In a H-plane T junction compute power delivered to the loads of 40Q and 602 connected to
arms | and 2 when a 10mW power is delivered to the matched port 3. (05 Marks)

OR

Derive the S-matrix representation for multiport network. Also define the losses interms of
S-parameters. (08 Marks)
Explain briefly precision type variable attenuator. (05 Marks)
What are waveguide tees? Explain its basic types with nea diagram. (07 Marks)

l of 2
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Module-3
A lossless parallel strip line has a conducting strip width ‘w’. The substrate dielectric
separating the two conducting strips has a relative dielectric constant of 6(beryllium oxide)
and thickness ‘d’ of 4 meter. Calculate :
i) The required width ‘w’ of the conducting strip in order to have a characteristic
impedance of 5002,
i) Strip line capacitance
iii) Strip line inductance
iv) Phase ve locity. (08 Marks)
Explain the following terms related to antenna system :
i) Directivity
ii) Beam area

iii) Radiation pattern, {06 Marks)

Determine the directivity of the system if radiation intensity is given by

U=U,Sin® sin2¢ using Exact method. Given that 0 <6 < 7 and 0 <o (06 Marks)
OR

A microwave relay link is to be designed such a way that the transmitting and receiving
antennas are separated to 30 statute miles. The directive gains of both the antennas are equal
to 45db. Assuming both antennas are lossless and matched at 3GHz. Find what power is
transmitted by the transmitter to have received power of IMW, {06 Marks)
Explain briefly losses in micro-strip line. (06 Marks)
Calculate the directivity of the source with pattern U = Usin stin3¢ using :

i) Exact method

i) Approximate method, where 0 < < 7 and 0 <¢<nm. (08 Marks)

Module-4
Obtain the field pattern for two point source situated symmetrically with respect to the
origin. Two sources are feed with equal amplitude and equal phase signals, assume distance

between two sourges is % (10 Marks)
Make use of poynthing theorem derive the expression for radiation resistance of short dipole
with uniform current. (10 Marks)
OR
Derive an array factor expression in case of linear array of ‘n’ isotropic point sources of
equal amplitude and spacing. (10 Marks)
Starting from electric and magnetic potential, obtain the far field components for short
dipole. (10 Marks)
Module-5
Derive the far field expression for small loop antenna. (08 Marks)

Explain the constructional details for following antenna :
1) Yogi— uda array
ii) Parabolic reflector. (12 Marks)

OR
Derive the expression for radiation resistance of loop antenna. (10 Marks)
Find the length L, H-plane aperture and flare angle 8¢ and 6y of pyramidal horn for which
E -plane operators is 10 horn is fed by a rectangular waveguide with TE;y mode. Assume
6 =0.2X in E - plane and 0.375A in H - plane. Also find E - plane, H - plane beam widths
are directivity. (10 Marks)

k %k %k %k ok
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Sir, regarding Modification of Scheme and Solutions of ECE/ETE board

Manjunatha P" <manjup_jnnce@gmail.com> August 23, 2022 10:46 AM

To: boe@vtu.ac.in

Comments from BoE of ECE Board for the following subjects towards Scheme and solution
Dear Sir,
Subject Name: Microwave and Antennas: 18EC63

After discussion with BoE members of ECE board, there are no issues in this subject.
Hence the same may be considered for the further process

With regards

Dr. Manjunatha. P

B.E. ,M.E. ,Ph.D T Bombay, Mumbai

Professor & Dean Academics

Department of Electronics & Communication Engineering
JNN College of Engineering, Shimoga

Karnataka 577204

Mob No: 09964378365

Personal home page http://jnnce-ece-manjunath.weebly.com/

“ APPROVED = _
QAO/—/%Q, =
Reglstrar (Evaluation)

Visvesyérays Technological University
BELAGAYS - 300017
VA



=
T

f‘wwlmmmm .

Visvesvaraya Technological Umvers1ty
Belagavi, Karnataka - 590 018

Subject Title : M[‘GYDWQVQ Ol\d’ ﬁmkm R

Scheme & Solutions

SignatuWinher

Subject Code: [ KECER

uestion ' i
gumtber Siotation AllocatZd
Mooluls-/
,a) %OCJ‘LOCUJ-P b[D CK OLLOLBYQM
o3
mxrﬁ&,
oj/,
-y
5)(!320 = ( CQHL’L)/(&+ 0D
= L3 [eU = 1795 +J 026G 9 6R
" = | (R € Gesnos B 03,
= 0 0S4 Jo 2T~ B
Q Ch,am.ak%%m cf- ettty Choolf-
@ Tha CDMM— 3l Qad CD%.I:»—‘- K ro. fJCo’lm
(fhp /FQGY\[[UC, (4— W’H\QSO(-»QD Cyrclos fﬂ""ﬂq C]—oﬂ,ﬁ
& vpper hall  qupwit 4 o ol Opes Mtk
s el —dk * APPROVED
j 'ﬁ\ﬂ JDD(AP— Lpnta = ,/Q -. Ju ,E
| Registrar (Evaluation)

Visvesveraya Technological Unbﬁs&




o Subject Title :

Subject Code :

Question
Number

Solution

Marks
Allocated

rs

"{_f\ﬂfll Nenoy 00 —f-{q Z’N

‘ (aPCoonn  or  odud fonte &
Qeated e Cwpy  hotl  hewlesin - o
fhe ofy chonce  auund e Soupn Clood-  oaa i
0 hatl- 4 el

PAQmo;{ = @-quvbj;) /N

= 0.296400X 2oy [

2
"G

1365 Lo
IVR‘: C6.7[/(xl°~‘£‘x %XLN X[/-_\;D/,V_) "_'Va

= PEa
Lma/om N:’%:h’]_&‘

\ = . c_g ? — ) = Jae
Ne)= €798 X 1o x 107X s xﬁaﬁ,ﬂ) 2

¢\fg!:
' %N rV\-{M | ]

"267—- G&\r"/[z p
/\4,\1 Q}A/G—ﬂﬁw

RO2

| A AN—T

W/’

Loz p2 L.az

— AT

t(Z4>

ke
LL’ _L "Tﬂ"-llJ

— B2
v2+0 b

\U Ba

Y Ry
R e+ C€c+ch),_pL Lcax,

V(Z, L)
\

1

—27 .

Frows &Q%O

| — a2

P

——

o221

82

922

Lcall

R(+LO>3C
- Roit (R+ 2 pleds

>

~T2

I(/L) - j:', —l“: +k2,
- Led 2
Sofuho -

PoSlible

066

°3

o

o2

1'

2




' Squect Titlc :

Subject Code :
stior . Mark
glll.:.sl(h;r] Soemas Allocated
F= V—@“‘JL) (et
N ”QL(QF/L—[' & L/E) el [ff-
a= JzC‘O[T/L'* 6 {4 )
P=wize s z= 7,
| & «
26> -
QJQ{QC‘AV; Cﬂfﬁau = % -
e
T TofSsr- 15~ Joo
ot Jor 4R S o 2
= 3:33]76 6§
= o0 °o&¢f J°'1?7_
Trerwaeew s Ca@ fhow = 924 foig |16 02
_(’f—o\aﬂ,g he = [.1— 60 fl_ﬂf .
L .
2D o, @ P (o Al Hhe 1agrecdany &
cclsm'l'anu Medveer 6o Gmaubnest  end fy Jeacch,
frodia  aw Chaacleried by,  Stler Clakncat yvmmefs
A gad <1C M=
\/‘L.V\JVU e \’3'\/(\{](' o \ﬂJ: &[Jc‘
| Chowcdesnts of- Moegre T

= o a~d.

@ TR Fe  teves ér_ SR M“-‘Z’P"w o

Goe Pl orw indp  povh! cmlf @y’ =
olp plt be Zom of Port 3 b eddone ok P,

5 T pee 0 Pod 1ato potl Gt freve) i
g J{(r_ba divided epelly b, PR @t faf
G‘FW olltder ovaw qnd A asf- opPesc of—

Prt3 CH & ave)




" Subject Title : Subject Code :

Question
Number

Marks

Selution
Allocated

Lea)

BTt o hewe & fo sifo paf3 Ch o

e o o potl oz Thek B Sy = Sepmo
@ rf a hewr (< —&co lodo O £ Tt Collimay

b gl poodie @a o o 6}’1@{%_{ Mepatkuasr §
oppesife Johese od= Pot [ @ad 2 S =g,

od- Pkl o7 Pk D (Ul aok eprey
i\‘(“‘l;b W CJOHIW Ovetr ©4— JDW}\) W(P”‘/'/
Covsts @ Phak olode,

Q phase cehonQ -

W L glog’ ‘S/:o
$ sabout 'ZJQ,QQJWM B]: l o o | |
'F 0 o - /
I - 0O D
! ) 0o ©

(0 e pz":} b2 (- [R])
Fo 1ge—srl
)= )qo+¢‘l :-CF
fifho oo
¥

[h,l - 8265 s

B ——=

J? = 0.0 C!r—o-oflﬂ‘) - 4g2 L

L

Pp= 0005 (| _ §-269X53) =495 e,

S’,mejz: supveendoln v culpal  nodnose
fiv = (’/QJQAZ:O ) 923 A%L)qf:o

o |

B

Co= { B .
o= (P o 2= ), o




Subjccl Title :

Subject Code :

gﬂfﬂgg: Solutien Afl‘lloacg]:zd
br Sii Siy Se | [y
LI’? . £y Loy S qr?
L'J S.’N' 9,,,1 ‘TN'M QN
nserhe b o o log 1 = 2ol =
[$y ] /:!21
Troveuns bov ar ebdenceds (d4) _ foly - J<iy) ol
Reftech ow = fofs, ! 5202
=13 )2
Rtory Qo 2l l%’_'}
h) jprect we, ”":LPQ Vavioble afteaicter
A precasis "f‘gpe Veviakl  ehleaicaler Graishy
ri,q vectogular o Cheular  <frgnsihe, @ Qe | O3
Civeuby  hoeswid  andl @ Qveulr 4o
SRyt frgesidr 1
7% o T E
2 4
~-—/—Di! Lfl-fﬂ — r’[{’\\//l E'S.‘}e
Je L A >
~3. Va1 ) S8
i ngffffr
Of A hosusht Te A £ ey,
d, one (oder G naefed in
U i howauid dee i § 3
olplabe) T Qad ol
Fr - A Fype @ f-lon Tee J97
pot- Juatdre o
B - plac Tee Juntpas | Op
b (ombrasde 6{‘ Fhox e fee Joatches ¥
collod @ }\L]de Ao o M@ftr{f@- 05~
faove duge, Mk Atof  lgpven




Flow=2g . (a3,

(" 20
[62-50PFlo
(i) o= i -
) = ,lhd = o Y [lf]e
&
0 Pm veloh  MWp=_C 312 = 122X o'
(Cad (6

giDCn Brrechvefy: T 6 difud a0 A e J‘ﬁﬂ

elimo Pelsec dwscy PlO4), Chetbfars o
va?y‘b‘ez el over @ Sphae e 0blevved ra e
KQH »QQL«:Q df- Lol Qnfeana . D:_f[a[pjw

C I
"t s _H-! Gofd

0o Mot e, el L T power  vediales

by aaleras  fould Sreza P(8, b)) Metatorad 1
roplimun,  velux  gver g @ad  hon Zpe

B = ‘U Blede (s,

® Bae ﬂpw; Beaws  Aaua

O Qutcaber pafiecs * ke pabler &

gophial  agevesedohn - Yoledes Popeshe. o4
Grrleana on Q ’)QMC:/':W éf- {jpece .

SO Uz UnSinb-Siat . D= 41,
Fory

PG\‘S__. J B '(c[, U Stqeded g

= jlrglequggiqy) ('ﬂqaded@
¢

o
——

2

g

o7

02

02




ey ’
‘ G eca d-— “o SJfaJmandn : G;r: = YSds ,f,, H)oT
| Stedule el = [60F .5 o o

d, Yoy [E09 S — (5Q &S of
- ij’— O Jam ¢
c = Guz Orhly (G;a&«)nnda) 2/ 624 15° ol

o

U3
s Fan T Tecwh  P)- 1 ( Gex QJ{L)Z Of
Pr- B (3169107 X 2 é
[-62x 1) (Mo ]
@2&‘65)

G - PYARY- S KN P 2N
Cb) —  tmbhkav W , o}l
C) U= UMSMZB— Qe ¢ 5\ _feTe
@ GSML NHJ - \4642 s
P L j m%.cmgt cnededs | Gppe 1 B2 -2%
1 50— 262

e il G| wr
D= _E‘r‘j}fi: L '(oess Gop = 1o i
[bum = ™ - =il oq
/fi_- U= UM&("ZG |
D(nél, - g'q? CIE (_IE:____ Umhn?f'
-—-—_.-‘..._
B b= 528
D= {2373 Gy = 160-29
—

ﬂ—ﬁ» f"“‘e’-}:o"" b= ULiny?
0= U510 ;5107—9 Lol 6= $1 \
V=Vn Y siné -

/- D= Gl e <1 &b

2 -
T r————




o teethe e (0 Dilakedme bow “y O ps
Gb Logses t 5 0 hmwat s o 1 o g 2 po7

T ;ﬁ(d}p P@‘Jlﬁ"‘“ . /f-hp F“n”— Lolrrte

dé‘”’j:f 2P kp= EitE,
=z .}:':[.l_:':;."-'-'z_}l‘ EP— O?E Cu_s_qi °E
L/}“fd\—i_ 5= co:@r/) Losp ))
Thlqum [d Amﬁ%@%ewﬁ (7P?,sme { ¢
_JI 10. {o
([ ).~
\ | /2 ‘s
e - =
.-’ff |[ .I ©
1. f |
e g
th) [(Qoohaqu Mastonce Gjo. Shod- lp-le
W] :g: =
he k e CELH) 09
S Llr )
Z
L [hgp) /75
Qi
jfﬂ)’di‘ Lff Hf YIAIOQQ{S'CJ,&
[H'fl [sT.(Stad - )
BT E 2y
20~ 117
/ :: gb[‘l’_g; j(ﬂ;‘ll )'Y{Slﬂz d@d;& 072
i

. ‘SUJ:ZLI f Imgédﬂda//)




L =

?\’L—J;Q

©D " fana, Aockr  egpvesas S faser awony o q
lso&vyu petaf- Lovre,

= { ;
(-3
5 e itk T
X ol
. ‘ “ *’h%¢:o
lea~ 2 u\—»g Y &
d a4 g7
= (4 G‘JHL GJQ(P qujb . 4&‘](“")? G

@ "@ E- ‘—‘Can CLQ (7‘
| —es¢
S I )
oY) ) ] L %
T
J .
E R 3 § Sian n'qé - c
gloﬂ_
2
E SEnnyg OL{
— = L@; - ._/
‘S'lq}}a
N-1 =
=) —
F= Ssag 0 plac B et Fo fha e
2




4 Yoo, e heve T Sleha el {ohs)
E::‘

E C [Slc\ (\j o QL.)
°J
Lo G |

M@V@ gw ks pﬁ{\op (‘::)ﬂ—ff

———
e

B tge fos  Coepron 6& Shod- eliple

e

e \fec o J%w[&vhaﬁ AZ: ifz']ﬂ

tery
A= A Coso
ﬂ‘: ,Ufrjﬂ Cos@ d‘? 5
Lry
A’Q;" '“Az-q’l@
= - :ucﬂdgmg
Gy
A = o
= 5 4> . 4 o,
{ o S ot 2 3 3]
E- —SLf— W o3
E- Foxt+rEgag+ qu)
A -  Prore Poae _Tg_qof
- ;0'(\; (P‘ld,d O“”“'f})t)(\ﬂn.}-_( E‘¢:0
re 0
g = §ryL0a0 [JL_\;J
‘L;[Tg c™v
o= e MITT a0 o

J—(?\'
Meahe fotde oo fiy_a

hf’ - J £ fane
T Rvr




—

q‘D &@rem{m r-ﬁr ,—-ﬁ;{ —-Q@(Eﬂ PF?fY Lonodl —QNOD

By = — ey gy e
= - QJ‘E?;O-CMWHZ_
{r = dY(‘,m} - :_‘?__q[']"q Oo.:]g 02
/\
Siog - Fo_ ¢, (os§ = <Cine-
Y= 3T gne Cin Y - 04 (1T
= (0 a /L_ (?\)_qf)s

flf;[u%,g"qg‘) = E}:j ﬂa&‘ OZ_

Egs = JdgolT 01l @

' U _
Ey = 10.0° (7] &‘mg[ﬁj }

v o ,/o(_f
fto= E¢

|20
He - m[r] e _&{(
> i
aQwey Qﬂ—l—ﬂmq

QLQ (1) V@C— (ele Aatenne | T4 e QO

b hatda CDMW]] JL ey QC”T‘M edpavwt | Qﬂi ZL)%:'

Pavasréw ebreosds - Th  QChe Bliner Coaas ‘

foldid  eipole  Lhore  Deflan Wy pavosthe

€ Ly oy Conuied Sf— O (f’,ﬁldv( Q ’ﬁl‘ s e -

Th st 4. fece & Beeder Yo M, .

The  poee o adtecke § duechac g Ao
nireavwe i Sewn bk ﬁoﬂ fiod F  doven Slm

o goftedh# - e’
1 . el
0 5> [_I - j 7 omcr[m &L ey i,

vedia,




ES S | m Qafeanc

Cchutty hos  Fle J'ng;'e 4 fevabelod  gad eorgly,
e popeche & peble- e o,

@ Méoﬂﬂd €5 C“IQ\“‘J““’J '

ok

f0g) p@mkm Rus1sdone a’fl ﬁe«j‘- Aatenng

ke [dnay, P= L2g, . o

R

e E‘“/H/{)z = ATem = oo

5. 6T RO‘E If[ﬂT@LSMGUZ
2 A
{ . Oé

AT 2
= j j 15 H[Eq LJ[qu:;qejj YL reded £

P= 1o plarz? /
Rr= o) s ve3
2 J

- o0 na
(QY_— ?)]2 CTZ Q_ n:M&‘f’UW.

—_—

W) Qe @ezlor, Semoap Shoduspr [o g

g :2 8y -
SRR o) @8)237 ) (=)
Al QM?H*I hsa™ .,fﬁ E Plece Qe -lox QE:OQ/\}

c§
~ G2
L'?g{: 65 M
Fo hre L8 o2 g J

RN
U2~ |87 §p2



Gy = 1349 A "
A’“zﬂ(’ 6 = 0?’}"?;’(_%&; :Q»,-m" (_/0?\
2« (3=
fe= 9IS & = 2 an
2L
&},: [9-5-
Hoth- pelec  bean  padh
(fPE“)e: @'P)}/"w = 5th
Qe
S/é/\ _:—S”.é
10/\ —

(H.PR L'I)_H = (éh f)n'( FJQN b _ﬂ\_ P CTA

Q’( l;_G;/\
Divecth ——=
IYGLf_If D:: "—(,gﬂf AP ~_
~ =~ Qeq).
D= TS (o) 13690
—___\
2\2_
D= [024 973
Peler gaus be- Gém = &
e N0 = el Sl I ERE NS
M ‘
“ APPROVED *
—

‘Regls r (Evaluation}
Visvesvéiraya Tachnologica! University

BELAGAY!- 530018
et e)
— { —— 4

8 2

vl



