Roll No:-

(Sem- V (New Syll.)) Diploma Exam 2024 (Odd)

[Time: 3 Hours] (Electronics Engineering) (Theory)

Microwave & Radar (2021504)
- All questions are compulsory. (94w siferard %I)

[Full. Marks: 70|

- Marks are mentioned on the right side of each question. (3/® T W% & ars I sifdva fa %I)

Group (A) (U -T)

Q.1 Answer all questions as directed. (2x10=20)

(rérTaR Wl wsl & I )

a) For transmission line, expression for propagation constant is
TRV TG & 1, TR RRi® 51 Hoid gl
R +jwLl)(G + jwC) , JRG , JLC))

b) Choose the primary parameters of transmission line from the followings —

fafafed § 3 grafim e & muftie ke g1 -

(R,C,y, Zy, L)

c) is made from only n-type material.
( Gunn diode, PIN diode, Varactor diode )

FId n-TbR IR J T |
(T STTS, U1 3Tats, RN 3MS)

d) Choose the correct components of two-cavity klystron from the followings —
(Electron gun, slow wave structure, collector, magnet)

frafafed 4 9 Qe ffae T T wearl ST B3 -
Qe T, i) a8 We, Beiaer, 9)

¢) Microwave mixers arc uscd to signals of different frequencies to
achieve frequency translation. (add/ subtract/ multiply)

HISEhIdd TR 1 SUa S1gfy FURU U v & Riw fifir smaf
& aan B B o U o wmann B 1 (S wemy 1om)

f) Choosc the correct statement from the following-
(More than one statement may be correct)
Statement I - Micro strip patch antenna has low fabrication cost.
Statement 11 - MIMO antennas cannot be used in RFID systems.
Statement 111 - Horn antenna is used to transmit and receive RF microwave
signals.
PoRfEa A ded et
(0% & 3w T et 61 TP §)
YT - Hige! [y U7 T 1 fAuior amd su ad 2
HYF 11 - MIMO T &1 I9aiT RFID Rieen B 78} foban o geven 21
HYA 11 - §4 T ST JUUNT RF ATgshIad Rt &Y Tl F SR ured
A & for fran s 31
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g) Medium microwave power is measured by ‘
(Bolometer technique, Calorimetric technigue, Slotted line method)

HeOH ATGHIad Yfad & SR AT ST 8
SR TE®, FAACS doid, Wics e fAfl)

5 h) Expression of VSWR (8) in terms of reflection co-cfficient (p) is

14p  1—p 14p?
(L, o, 20

1-p ' 14p ' 1-p?

1) Consider the following block diagram. Choose the name of blocks A, B and C
from the followings —
(Receiver; Duplexer; Transmitter)

%ﬁ;ﬁ%ﬁ@&ﬁ@ﬂﬁmﬁlmﬁémmsﬁcmw
(ﬁ?ﬁﬁ?;m;m —

i
Antenna _ |
:

‘._ - r,-_ .A_.. — i ‘1, ! - N - —
PN i IR R

j) FMCW Radar has the ability to measure the target range and its relative
velocity simultaneously. (True/False)

ThUAdIS] TSR H A& Bt AT 3R IS WIUE T D1 U 1Y AT Bl
&1 B | (H/3H)

Group (B) (79 -8
Answer all five questions. @ uTg sl & IR i]) 4x5=20

Q.2 Define reflection coefficient and write its expression.
RIGd Ul B IRHIYG HX au 3ge! iftreafa e |
OR (31YdT)
Name the type of radar that suffers from blind spced and writc its remedy.

3 TSR % UHR H1 19 a3y ot 3ith iy | 7t § A1 SHHI R B b
3ur fafau|

Q.3  Explain operation of varactor diode and draw its V-I characteristics.

%ma@s%%aﬂwaﬁwmw Sfftreeron @1 Rifd
| OR (374dT)

Draw block-diagram of CW doppler radar and write its applications.

e SR TSR 1 TS 3T Wi a1 §8 o fafau|
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Q4

Q.6

Q.7

Q.8

Q.9

Write the salient features of microwave mixer.,

HTEshIad AR &1 ygw faRiward feifau|
OR (3{T)

Write the basic principle of microwave oscillator.

HIgshIaa sifed &1 4d Rigid fafau)

Briefly explain wave meter method for microwave frequency measurement.
HIZHIAT SMgRY [Ta0 & g ¥ wiex ffYy =t dehu & sgrem a1
OR (3/Ydn)

Describe a method for measurcment of VSWR.

HTTSKYIMR & [ATG0 &1 T Al &7 qui B

Write difference between active and passive microwave devices.

|iHT 3R 34fhy Arghiad IUHUIT & i 3R ferd |
OR (37aT)

Explain thc dominant modc of TE wavcs in rectangular waveguide.

HAATHR JaMES A TE AN & WHd TS &t e $I |
Group (C) (U - M)
Answer all five questions. AN T T F IS ) 6x5=30

Draw block diagram of FM CW RADAR system and cxplain its opcration.

ggqumswmmm@g 3T Wi SR 3YH YT i ARSAT
| OR (31ydTm)

Zy— 2y

Zu+ 2o

Where Z,, = load impedance; Z, = characteristic impedance; [, = load
reflection coefficient

Sif¥yafad g B

Derive the expression

L

ZL=2o
Z1+ Zg

Wl z, = e wfdEI; Z, = SfSeE ufde, 1, = s WIad quie

Describe power ratio method for measurement of attenuation

eftor & Ao & e afdd Srurd fafd &1 9o a1
OR (374dn)

Explain thc opcration of Gunn diode.

T gHiE & FaIeH &t oaRedl di |

Explain working principle of reflex klystron.

Rie faaeid & o1l Rigia & oret o3|
OR (3{Ydn)

Compare CW radar, FM CW radar and MTI radar.

ey TSR, THUH WSy TSN S THENHT TSR 1 T Y
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Q.10

Q.11

Write the salient features of micro strip patch antenna.

Tt R T G 1 v faman fafee|
OR (31N

Write the necessary steps to design a low pass filter using insertion loss method.

g3 =1 R &1 Iugh o 9 U fbeeR f&eigA o & forg
ARG TRUT ford |

Write advantages, disadvantages and applications of microwave.

HIZHIAd & A, AT R gy ffe|
OR (3f4aT)

Write the procedure for measurement of low microwave power.

g grEwidd 2fda & ArgE @ ufshar fafau)
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