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Degree : B.E Semester : VI
Branch : ECE Course Code 18EC63

Course Title : MICROWAVE AND ANTENNAS Date : 18-04-2023
Duration : 90 Minutes Max Marks : 30

Note: Answer ONE full question from each part.
K-Levels: K1-Remebering, K2-Understanding, K3-Applying, K4-Analyzing, K5-Evaluating, K6-Creating

Q No. Question Marks co L:fv-cl
PART-A
2
1(a) Explain Reflex Klystron Oscillator with neat diagram. 6 Cco1 K
Solve for VSWR, Reflection coefficient and Transmission 6
(b) Coefficient of a transmission line of Characteristic impedance Co1 K3
75+j10L2 and terminated in a load impedance of 50+j50C). '
() | Derive an expression for SWR in terms of reflection coefficient 6 Co1 K3
OR
Explain mechanism of oscillation of Reflex Klystron Oscillator K2
2(a) . . 6 col
with neat diagram.
Solve for Zo and y of the lossless transmission line having 6
(b) R=2Q/m, G=0.5m mho/m, L=8nH/m and C=0.23pf/m find Vp Cco1 K3
of the signal if frequency is IGHz
(© Derive the equation for transmission line with possible solution g CO1 K3
PART -B
3(a) Infer the losses in two port network interms of S-Parameters. 6 CcO2 K2
Identify and briefly explain the properties of S Matrix 6
© | for lossless junction. oz i
OR
& Infer the advantages, common factors and conversion p K2
%) expression ofS parameters with Z parameters &Y
(b) Develop S matrix representation of multiport network. 6 S K3
D (7 /M/
DY - i
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FIRST INTERNAL TEST QUESTION PAPER 2022-23EVEN SEMESTER
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Degree B.E Semester : VI
Branch ECE Course Code : 18EC63
Course Title : MICROWAVE AND ANTENNAS Date : 18-04-2023
Duration : 90 Minutes Max Marks : 30

Note: Answer ONE full question from each part.

K-Levels: K1-Remebering, K2-Understanding, K3-Applying, K4-Analyzing, K5-Evaluating, K6-Creating

Q No. Question Marks co L?v-el
PART-A
1) Explain Velocity modulation process in Mechanism of 6 col K2
e mechanism of oscillation of Reflex Klystron.
\ Solve for Reflection coefficient, Transmission Coefficient p
(b) and of a transmission line of Characteristic impedance 752 co1 K3
and terminated in a load impedance of 70+j50€2.
© Dern_/e the equation for transmission line with possible 6 col K3
solution
OR
Explain Operation ofReflex klystron Oscillator with neat K2
2(a) 6 co1
diagram.
Solve for Zo and v of the lossless transmission line having
(b) R=.02Q/m, G=0.005mho/m, L=8nH/m and C=0.23pf/m find 6 Cco1 K3
Vp of the signal if frequency is 2GHz.
© Derive an expressnon for Zo and vy for a transmission line 6 o 2
with relevant expressions
PART -B
3(3) Infer t.he advar}tages, common factors and conversion . coz %
expressionS matrix properties with Y parameters.
@, (© Develop S matrix representation of two port network. 5 Cco2 K3
OR
4(a) State and prove symmetry property for a reciprocal network 6 CcOo2 K2
Developthe expression for S matrix representation of two 6
(b) ' co2 K3
port mismatched network.
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Note: Answer ONE full question from each part.

K-Levels: K1-Remebering, K2-Understanding, K3-Applying, K4-Analyzing, K5-Evaluating, K6-Creating

Q . co K-
No. Question Marks mapping | Level
PART-A
Outline the following with respect to antennas
1. Beam Efficiency
T . K2
1(a) 2. Radiation Intensity B co3
3. HPBW
Make use of A lossless parallel strip line having a conducting strip width
‘w’, substrate dielectric separating the two conducting strips has a relative
dielectric constant g4 of ‘6’ and a thickness ‘d’ of 4mm. to calculate:
(b) | i) The required widths ‘w’ of the conducting strip in order to have a 6 Cco3 K3
Characteristic impedance of 50Q2.
ii) The Strip line Capacitance ‘C’.
iii) The strip line Inductance ‘L’.
Solve for the maximum power received at a distance of 0.5km over a free
c) | space of 1GHz circuit. Consisting of transmitting Antenna and receiving 6 co3 -
© Antenna are 25dB and 20dB gain respectively. The transmitting antenna
input is 150w.
OR
2(a) Re?late the l‘ra}ns.mltted power and received Power of antenna by obtaining 6 o3 &
Friss Transmission Formula.
Make use of shielded strip line parameters of er =2.256, w=2mm,
(b) | t=0.5mm and d=4mm to calculate 6 C03 |- K3
i) The K factor i) Cf iii) Zo
Solve for Beam area and Directivity
() |i)E=Cosbfor0<0<m 6 Co3 K3
iyu= UmSin®0 Sin’p for0<@<mandfor0<¢<m
PART-B
3(a) | Explain variable Attenuator with a neat diagram. 6 C02 K2
(b) | Explain different types of Point sources. 6 Cco4 K2
' OR
4(a) | Explain rotary precision phase shifter with a neat diagram. 6 Cc02 K2
(b) | Explain different types of Array patterns. 6 Co4 K2
o
2 Dy Diresds Evmgy s 0.
‘) /
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NQ Answers Marks
0.
1a | Each Definitions 2marks
1. Beam Efficiency %3
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Note: Answer ONE full question from each part.

K-Levels: K1-Remebering, K2-Understanding, K3-Applying, K4-Analyzing, K5-Evaluating, K6-Creating

Co K-
N%. Question Marks mapping | Level
PART-A
1(a) 1}ixp_lai‘n various types of Radiation Patterns with the definition of 6 co3 K2
adiation Pattern.
Make use of shielded strip line parameters of e, =2.56, w=25mils,
(b) | t=14mils and d=70mils to calculate 6 Co3 K3
1) The K factor ii) C; iii) Zo
Solve for the input to the transmitting Antenna if gain of transmitting
(©) Antenna and receiving Antenna are 25dB and 35dB respectively. The 6 Co3 K3
Power received by the receiving Antenna at a distance of 1kM over a free
space at a frequency of 1GHz is 12mW.
OR
2(a) Explain the working ofMic‘:rostrip line with neat diagram and list the 6 Co3 K2
various losses that occur in it. .
Make use of a lossless gold parallel strip line having a conducting strip
width ‘w’of 25mm, substrate dielectric separating the two conducting
strips has a relative dielectric constant .4 of 2.25’ and a thickness ‘d’ of
(b) | Smm. to calculate: 6 Co3 K3
i) Characteristic impedance ‘Zy’
ii) The Strip line Capacitance ‘C’.
iii) The strip line Inductance ‘L,
Solve for Beam area and Directivity
(C) [DE=Sin0 for0<8<na 6 C03 K3
ii) U= UmSinBSing for 0 <0 <m and for 0 < O<T
PART-B
3(a) | Build S-matrix of E-plane and H-plane stating the characteristic features. 6 co2 K3
Develop an equation for total electric field intensity of two point sources
(®) in far ﬂzld wi(t]h same magnitude and in phase. P 6 Co4 K3
OR
Build S-matrix and explain the working principle of Magic TEE with .
4(a) neat diagrams. 6 coz K3
Develop an equation for total electric field intensity of two point sources 6 K3
(b) in far field with same magnitpde and out off phase.
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Q
No. Answers Marks
1 a | Definition of Radiation Patterns Z+#=6
1. Field pattern
2. Power pattern
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K.S. INSTITUTE OF TECHNOLOGY, BANGALORE - 560109
THIRD SESSIONAL TEST QUESTION PAPER 2022 - 23 EVEN SEMESTER

luse [ [ [T TTTTTT]
Degree B.E Semester : VI
Branch : ECE Course Code 18EC63
Course Title : MICROWAVE AND ANTENNAS Date : 7-07-2023
Duration : 90 Minutes Max Marks : 30
Note: Answer ONE full question from each part.
R-Levels: K1-Remebering, K2-Understanding, K3-Applying, K4-Analyzing, K5-Evaluating, K6-Creating
Q : co K-
No. Question Marks mapping | Level
PART-A
1(@) | Explain a Parabolic antenna with neat diagram and supporting equations 6 Ccos K2
(b) | Develop expressions for field patterns of small loop antenna. 6 CO5 K3
Solve for length, H — plane aperture, directivity and gain of a pyramadical
- (€) | horn antenna for which E plain aperture is 101. Assume 8 = 0.2 and 6 cos K3
du=0.375)..
OR
2(a) Expla.in Yagi Uda antenna with neat diagram, supporting equations and its 6 CoS K2
radiation pattern.
(b) Develop an expression for radiation resistance of small loop antenna 6 CO5 K3
Solve for HPBW,BWFN, Axial ratio and gain of a right handed monofliar
(C) | helical antenna which has 10 turns, 100mm diameter and 70mm of turn 6 COs5 K3
spacing. Also sketch far field pattern at frequency of 1GHz.
] PART-B
3(a) Deve.lop an expression for total electric field for an array of point sources 6 CO4 K3
(n point sources).
(b) Explgin radi'ation of short electric dipole and obtain an expression for 6 CO4 K2
radiation resistance.
OR
Develop normalized equation of Two point sources which are supplied
: with currents of equal magnitude, in phase quadrature and separated by
4(a) distance of gm and mention the equations required to obtain radiation G CO% K3
pattern.
(b) | Explain thin linear arrays mention the expressions for field intensity. 6 co4 K2
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K.5. INSTITUTE OF TECHNOLOGY, BANGALORE - 560109
THIRD SESSIONAL TEST QUESTION PAPER 2022 - 23 EVEN SEMESTER

lusv [ [ [T TTTTTT]

Depree B.IX Semester

Branch ECI Course Code
Course Title : MICROWAVE AND ANTENNAS Date :

Duration 90 Minutes Max Marks :

\4
I8ECG63

7-07-2023

30

Note: Answer ONE full question from each part.

K-Levels: K1-Remebering, K2-Understanding, K3-Applying, K4-Analyzing, K5-Evaluating, K6-Creating

Q i, co K-
o Question Marks mapping | Level
PART-A
1(2) | Explain Horn antenna with supporting cquations and neat diagram., 6 COs K2
Make usc of given data of Yagi Uda antenna to sketch its radiation
(b) | pattern, having 6 elements (o provide a gain of 12dB. If operating 6 COs K3
frequency is 200MHz.
(C) | Develop an expression for radiation resjstance of small loop antenna 6 COs5 K3
OR
2(a) | Explain with neat diagram modes of Helix Antenna 6 COs K2
Malke use of given data of Parabolic dish antenna to calculate Directivity,
(b) | HPBW and BWFN. Its frequency is 1.45 GHz, and uses )J/2 dipole with 6 COs K3
even illumination.
(C) | Develop an expression for radiation resistance of large loop antenna 6 COs5 K3
PART-B
Construct Radiation pattern of 6 point sources which are supplied with
3() currents of equal magnitude, in phase and separated by distance of%m 6 COo4 K3
(b) | Develop an expression far fields of a Short Dipole 6 CO4 K3
OR
Construct Radiation pattern of 4 point sources which are supplied with
4(a) currents of equal magnitude, in phase and separated by distance ol‘%m 6 CO4 K3
Develop an expression for radiation resistance of short electric dipole. 6 CO4 K3

(b)
/ /.
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1a) | Horn antenna 2+4=6
L =z A )u"u.ﬁ Lutg}tl, C.f ju»tn s \ L ,! ,’
bt wiffuu ! )
6 F—QKUL( O,u(}(_(
a - -Af,ULf..Luu NERTOWE PR Fu i
| Lasu Cu»u)h 6, L
L b
G- ga [ —— . L - _«a
) bzt L*’{> - 52 '{ja_u (-%) 85
- FLL >
A2l
Jll neell (Lw.’d.(_cku,gt H NS
,'\(a;i"ia.ﬁg'n f abtleicn
Ei 2 arap e 0700




«
A d

2a)

b)

( Logp oubime '
- \
Q", @ —_
)
~—\ /
e (7

C)N D
flJa [T &
-
|
CO - o,u.fm,c.
Callc
Rigad . diowd o L0 _{‘.‘.'.l':u.
oLk S Sr c\d'»\.‘} boluwiee w L\L:«’JL L \.'iv\] Teu e
N Micwuby c_{ L Lag
D - Prawvactes u_,’ (i ay ) CECTA
C (,(_Hu uu_[,uu wWie "{, A?w?,L_L ) THETEN , C
N - b Lt . el Liw ?'U\ l.{ Ao g (ad
4 ))J.L Ch au.(),{-(
> / O T i = C=xD
~ X . AV .-— == e Wt d 1
&‘wq(.c Titm LS SENER

R
(

tew () | .

(“‘/ozco)

LAy licat

> Al o
dadin

myp

TRy T

S
y &7 ¢!
J
S &
HFEN'- qo__ - £.8s ¢
2 - 7
o (eseo
C3cb
BWyN - _Mhv -
D - S579-12x 3 ° T brase

(6} u.h LY

2+4=6

P
4




3a)

b)

¢ )
0 \U}:’ 4 no°

Lt 2200

®
2, 6 (L

~ -2 4.0((&

Tl za(t«)
[ (T
) —To.%w,
2o - o - 50 J0-5°
- %qo

cB EvO Fry

2 (N0-"10-58)
2 (719 .59

"

_{':uul Conipo s ule

E Lecktd el _F:’s,f.ol Cguf-euuh - a ,

Mm?,tu;tfc _F?LQCL Ceu(wu,c_afa 2 I




4a)

b)

(" _fu _ffd‘&

pre
61 =t
g¢ =0
J a) ”-}Tq,] Xl2on
Stuu | €y
\_,‘ =~ Zo = IQOT
g1

CO“*f’M“i‘ 0 _ﬁ Aot phecuge ou’ult e

—

fy =0
lrf‘#‘] - Ii”“’ Stwo AAm
by
W o

L2
n
@/ Dt

Course in charge




