50, will be treated as malpractice.

g blank pages.

sorily draw diagonal cross lines on the remainin
1 to evaluator and /or equations written eg, 42+8

2. Any revealing of identification, appea

Important Note : 1. On completing your answers, compul

o 15EC71

Seventh Semester B.E. Degree Examination, July/August 2021
Microwave and Antennas

Time: 3 hrs. Max. Marks: 80

Note: Answer any FIVE full questions.

1 a. Derive the general transmission line equation to find voltage and current on the line interms
of position ‘z’ and time ‘t’. (08 Marks)
b. With a neat diagram, explain the operation of Reflex Klystron. (08 Marks)

2 a. Define transmission coefficient. Derive the equation for transmission coefficient of power
transmission line. (08 Marks)

b. A transmission line has a characteristic impedance of 75 + j0.01Q and is terminated in a

load impedance of 70 + j50€2. Compute :

i) Reflection coefficient

ii) Transmission coefficient

iii) Verify relation between reflection and transmission coefficient

iv) Verify T=1+T. (08 Marks)

3 a. Explain non-reciprocal phase shifter with a neat diagram. (08 Marks)
b. In an H-plane T-junction, compute power delivered to the loads of 40 and 60LQ connected

to arms | and 2 when a 10mw power is delivered to the matched port 3. (08 Marks)

4 a. Whatare waveguide tees? Explain its types. (08 Marks)
b. Briefly explain the applications of Magic — T. (08 Marks)

5§ a. Explain the losses in microstrip lines. (08 Marks)

b. A lossless parallel strip line has a conducting strip width w. the substrate dielectric constant

€4 0f 6 (BeO) and a thickness ‘d’ of 4mm. Calculate :

i} Width w of the strip to have a characteristic impedance of 502
- ii) Strip-line capacitance

i) Strip-line inductance

iv) Phase velocity of wave in parallel strip line. (08 Miarks)

6 a. Define directivity. Derive the relation between :
i) Directivity and beam solid angle

ii) Directivity and effective aperture. (08 Marks)

b. Show that maximum effective aperture of /2 dipole (Aem) = 0.1327 and Directivity = 1.63.
(08 Marks)

1 of 2
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Derive an expression and draw the field pattern for an array of two isotropic point sources
with equal amplitude and opposite phase. (08 Marks)
Find the power and directivity of :

i) U=U_sin’0 for 0<0<n;0<¢<2m

ii)U=U_cos’0@ for 0<0<7; 0<¢<2m. (08 Marks)
Derive the radiation resistance of thin A/2 antenna. (08 Marks)
Explain :

i) Power theorem

ii) Multiplication pattern. (08 Marks)
Derive the radiation resistance of small loop. (08 Marks)

Explain in brief with neat figure.
i) Homn Antenna
ii) Yagi Uda Antenna. (08 Marks)

With neat diagram, explain the following

i) Log periodic antenna

ii) Helical antenna. (08 Marks)
Find the directivity, beam width and effective area of the parabolic reflector for which the
reflector diameter is 6m and apperature efficiency is 0.65. The frequency of operation is
10GHz. (08 Marks)

* & kK K

2o0f2




Wi

13091

|

Visvesvaraya Technological University ’I
Belagavi, Karnataka - 590 018

HJMﬂ

SEC7114074

IMIW

llflllll

=

Scheme & Solution

Signature of Serutinizer

Subject Title : Mic3owave € Ankernnax Subject Code : (S ECT]
uestion : Mark
gunsl:)er Mocladle - S Allocated
14 |8olubiors o] JQeansmingion - Line equaliond.
Wit f\;Vl V'V =0
V- vle R \7/,’647‘: \l+6_°(7’a_jﬁz’+ VwaizéJB
}- T-Y CV &vz_ﬁ 1) ; L+3 &JPL P2 %:L:ﬂ@b%
5 . (=] o,\l e‘dia_yr‘)) @ & :I
eap @ )—_ —* Hptrd
chwc,
\
“*E\C_TL i ﬁequﬁ;fﬁ’u Reuwl and ML%TE“
v Coiiﬂ = JEgwL)(6rjwel) - W jk j,_e\ 30
Sy /]S ¢ 6]E Julie 5B
ot | <
‘I+\ £ @A:.Lﬁerleq,ﬁ:w Ll '—%@ |
|2 F=damy _ & L. y L = v (3§;)
Cusavck [woave » e | =2
Heawon - L it & ) (”:\%E) 2
r A S S & oL w1
G\t‘wc J . Va Moo 4
Ve to] L ) @ = ZwoPmle Ver [T e HpEs
PRl i - *-4@
(3+4 yd -2 3
n M+ y M )
B e e @D e — 69 - (Eﬂgb; [5+5]
[@%wqﬂzor\ ar\a echanis™ O'k Oga
[3+b} M
'ESJrA:X




2 o4&

-Sui)jectTitle: Micaowave 4 Ankennou Subject Code : |5 ECTT]
' . Question Solution Marks
Number 2 Allocated
v ” e
LS ‘L)t = -—-—'&ZD Ptmac fD‘inc’ gﬁ :6}“'8 ﬁ_@ “ )
’ iy \.l’-:—4 , 2ot Ly % —’—rzo "—’®
> -7
fa - &*"e . Buk Cn= P 4o
37y fe 2 \»T’)_
T T WA,
(1+3+4]-8N
Hsetr:  _qsrjoon Tym 10N y

(15 450-01) _50.24 4T ‘

’ 2 - Ta-Te @Otlgw ) lS&.S%LE_'PB

Zy- ’LD t{o»r—_\S 0)“\'L§“')0 e
- o 53[L6 (2% = o O?—r\‘o 39 ___;

- 2
o T.am _ . og\é&. _ pog+ 1032 _,@’;\ @fiﬂ“j

——
Ly+lo 15338 . 03° —
\_3,3_—97’ .@

e} 1. 1&5L_l ; uu*) g E ;

e (1) =@

al T2 147 = 1.0%xj0:30 < 1*_9,9%-11931@
LJ& ‘Uﬁ*r_@j_g"‘
V‘\odlule d [5*5]
EIN ﬁcd @ ErpV" _,@ \’é-vS] &M {

*r
5b) Esl"; Poat 3 mcdcd«ed) (s o> H- Plﬂ"\e

= OV
v of, = MOUL Dy "
-« 1 Tost T = 10mW 5 Li? ‘
[=] "},{.\ = J’) Use:x to Load 2 ¢ 23 \f5+afel]

2 J1 o Ef—’{\ﬂﬁfﬁ
@ Po- el - vl\f’lo\ /"““' - m)ﬁ.

P;,"‘/'b\bm\ ——!/?/\T; \ = /\L’Q) Cl" r)'

.83 FD
1T 174‘*( H"\mﬂ 0.0133 \ ¢ ”11‘0 gm;
| F o %755 mv b ;((jg:ssﬁl Q. U310

= O°§(_ f- h 3% mu

U’Wﬂ L4 3283 mW ﬁ"—>u




2044

Subject Title : Micaowave <& ﬂm{wnaz Subject Code: [15EC™]
Question Solution Marks
Number Allocated
lal H_aﬁjy_iL aw  3-posk com?ofwth wed fo conreck
o sehel of gection § -t wav uide n genfes ’fasmjld
iy [moiun Ascsnisdilon tne do Q”‘DV'O!'L SPL&W“? Eu%t’a
S ool e e lC R [
> o - cJ H- lane
| 4 S ?Lane, I an P G S5) - §M
hb) awboa:hom C’T mﬂ v+
5 =%3M
AT B EEE
@%oﬂ_ﬂlf\ud Mixex 5 Yj'ml @ éTNP
folonceC 20"
-
MD’EEE}L/ » Owmic (TR
58 Leeses e miorostath ox thcﬁuﬁ Lot
E5e” P -
+ Rachiaion lewet Jd;/ : tﬂg =5 ltid@
o da- o3[ .
g [T 35 sf/j_;.
ﬁsf o I \fbl%l/
Ry - 2udl " }?Cém
O° [ qu
‘4 o @ (ﬁ;\’& Q—r[ﬂ 1!
PRSEN s Lag- 6 ds b T @f@*“ﬂ)
- 5\11 ___d._ , W= Hd s e
oflZo = r w\}’; VE o4 N =5 .
B - €aW i3 .50 bF fm
% &H (‘_’acﬁg
. L) AAH [
c} L= ﬂ%‘d_ = Ol o g [imx L&
o\] VP' c “};qo 2 I.'Jiylom)s
Cas 16




L o4 6

- Subject Title: Micowonve <£ dyrke nniom Subject Code: 15ECY)
‘ : Question . Marks
Number [@)Lj Sty Allocated

64l D- UCQ/QQ‘nax 7&@
Ule, 5@@, o

)| Disectivity ¢ b { I
i\| Diseer SZSU(‘J oM gurge. g SP[W)SM&o{&i}b
D-0.08) | 0"‘1 g g PO, pd jn -1 _}@
’fachC@,p) g=0 t?’:b « ,0
) a b P& ) T
[ (pte.p) cmpdoda.
6:=7 ¢:° b

. g
Pf,;_?f-,sCD Ea,\//mfgé A

?’EO'LA __9@ PZ h)LJLA —2

Mea"‘@)‘f—@ | AL YﬁXLy"JLA COA s _')_\:L r L ek s P
F T 1?/2' LA .
‘ %ﬁﬂzAA'Cm —?@/ H) _l_ ) JLA= ltE _?®

LW A - H%Hl’flf@
- N - h—
5(’5_'46 J - (@

= 013N ¢ D=163

:

-V ,‘~V:§OL
T =TelCotPY - LCU&EQ%} ’ E dy q-‘

o
Y4 +) |
%’j}\gi Jd‘\[cwréc,sﬂ%@\’q)‘iﬂ - fo\wl‘i HVERE [pfmq ‘
of

é | 4o —TT- T‘- -
=F o 7
;?‘EE: web Aem = NE 8= f P.E L4
JLﬁé——"—‘%"Ld_q', Ll‘SEJl A 1’ D - HTF . A.UV\
T Bewm = §9_73”:|4,Lo.\57\ )—?@ A
-—'5T" D = I*-E}
&-H-r-hl] =&H o
, err oy
Mecude L d/ (1
14 d (20 , V= MI/A J
o A : Perthn 28
%Eﬁ%*_m—n | 7 4“5 .9_31):}; Lj% r‘l/ /B

\..}

‘ - A - ==~ B C B
' E{ _:‘i.‘i-gr" = Ele:'s:'ﬂ’:, JLX‘P/JJ Enoa = [Sin i UsSeEl 7\@

¥——>y E =o€ -~ ) Maymat Omay= ) lgb“"‘)@




56t€

’ ; . I5ECT
Subject Title: Micxowave < Ake o Subject Code: 15 ’Marks
e oot Allocated
Number _ -
minimle ! Qs = Qo e 33" 4 HPP ¢ Buep: 60 04 )do 9@ [+ 143
J—leLdfi)cLHﬂn — ed tl.lc _?@ Q+ i+ |+l+ﬂ 182. @
3 O
\@ﬂ L - UmSin> g [ Umf Jsiﬂjgd@d¢ -%ﬂu;,
Ly 0 o
P- KiVo @ tquets @4+ ® Pz EfUm- WHo [5H+3*H
- D - Un . e
5’* U, "; 4@ U Wl
* v Co_&sﬁfnedﬂd)ﬁ
* fﬂ U=Unlt’o P = Um
\ ST S 20
P fox Setrgpic = Ll.‘iT_\:';@ Q= %ﬂUmD_%@ o
Lauall D+ QG ,g__'yrum;’%wo @k
N
D ’——U:" '//_,,/ @
[3t1+3+1] =&Y
a ww
[ "'{ ‘7\,7’ CLWL 1 ‘L?’
gf‘_‘_ Rodiation Cesskance © o TRE Al
2 . H 54—7— P-([Sads ;%Eg g 20
e , Fo Mox s MV ) PG
03t , 20 ﬁ@Og[@L/l)mgej—@S@L/ 46 5®
p- 4L J Sine Nk 0. 1205
st 05
g ‘ ke 2+ 3¢
Aokl e B o —
’ ¢ JeonlEL) tose] - B 4o =@
307( a,u‘u/ ';—ISJL
Ry - 20 Cn (aW) - — @
F:ﬁ5+543-$ﬂ9@ [b+ 5+ 241] = &N
Locte e —2 E*'PLP-]
¢ + S F:j; 12 caction Po;&fm with éﬁ’-"@ @
Stale principle . [heile €M 4
Moctule — 5
98)| Facllotion Susiskance 6] gmall loop ] ]
T o Mg = )_3323"1 [Eostne
P’%g"') Sh‘ ;)“\Rb‘i‘ ) & 22 __}@

-




6 od b

Sq - 'EHUZO“IOD C@a&m@) , Total Pou:ea oVve &SP“e‘ﬁ Marks

.917'

P= Sg_g)_d_g - 18T CBO%D J f\h (ﬁugmg)g;ng dgd¢)

p- 26D~ aia)JS,’L@ 5me)$ med® >.
x 1§Ti (PC\)ZPI» IS 3a-d® = (ol gz a _[D guxA:ﬁaL@'*““‘ﬂ

P~ b Al q YarTs
lop' A Wg, - lop'A ’PC/ .@
. >

Q.No.

95 < $q NOEN-T —() [Hﬂ
] ;l-lc‘ 77@ xp\" "9. '
0al {| need 419 20 - 6 tt;a
q] meck 9 > (@9 exple (@D
b " )
\D_E__.QE,_,. d- 6m , €: 0.65 , - 1O G“%
0.6S - Re. )Qe' ,g 3;531')'

Apertine ejfidency, € - de
A ';.
Wt 7\”..% . 2%t _ o.ogm‘?_;@ Q-GP/‘ID M &
oy T WPew = BWFN . [“0’7\ [+1+J'I,fl‘lL]

___———-'

D= L"‘“ O ST dva
;D ’SLeOC{dB—> HPBU%O?JSA.

R R ——




