Roll No:-
(Sem - V1) Diploma Exam 2024 (Even)
[Time: 3 Hours] (Electronics Engg) (Theory) [Full. Marks: 70]
Microwave & Radar (2021504-P)

- All questions are compulsory. (H‘J-ﬁ Uy Hﬁﬁ'ﬂf%p
- Marks are mentioned on the right side of each question. (3% Tuft Uy & <18 SiR siferd ford %D

Group (A) (U -8)
Q.1  Answer all questions as directed. (2x10=20) | Marks | CO | BL

(Fré=mar |+t usi & IWR Q)

a) Microwave energies propagate the length of the waveguide by of its side walls. 2 1 1
(Refractlon / Reflection / Moving)

HIZHIAd Soll ATRS Pl das I ITHI U dlarid _ gRIyIRG &al ¢
(3T / TRTae / TIf)

b) Choose the correct statement. 2 2 2
The transit time can be reduced in microwave tubes.
a) if electrodes are brought close together.
b) if a higher anode current is used.
¢) if multiple or coaxial leads are used.
SHEREECH
ATEhIad ogd H YR W94 &1 &1 a1 off Jehdi 5 |
a) Ife FAICIS I Ub 1Y HId 1T ST |
b) Tl I TS YRT BT SUINT foba Sy |
¢) e UpIID a1 FHIEf T i &1 Iudi fbar s |

¢) Choose the correct option. 2 2 |3
TRAPATT diode is preferred over IMPATT diode due to
a) Lower noise
b) Ability to operate at higher frequencies.
c) Highn
d) Less sensitivity to harmonics
el fadwed g |
TRAPATT SIS &I IMPATT SIS ®I qaT & & HRUT Wiifiarar € ol ©
a) hH TR
b) I AR IR BHIH B D &Hdl
¢ 3=n
d) MR & ufd &7 Jaga=iad

d) device behaviors are governed by “bulk effect”. 2 2 |2
(IMPATT diode / Gunn diode / Tunnel diode / PIN diode)

(IMPATT SIS / TH SMIS / Td SIS / PIN SHIIS)

e) The main function of a microwave attenuator is to increase the signal strength. (True / False) 2 2 1
IS Ue=gUeR BT 7 HTY et o Mo & SgHI1 |1 (FeT / TTera)
f) The typical frequency range covered by microwave measurements is to . 2 3 1

(30 Hz / 300 kHz / 300 MHz / 300 GHz)
TShIdd HIY GRT HaR &I T (ARY gy I 3 gl
(30 Hz / 300 kHz / 300 MHz / 300 GHz)
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9)

h)

)

Q.2

Q.3

The production of power at higher frequencies is much simpler than production of power at
low frequencies. (True / False)

I AGRidl R Rl BT IATeA HH gRidl IR T & IdTe ! o § dgd
A B1 (W / Tefa)

The primary purpose of a radar system is to :
(transmit radio broadcasts / measure temperature / provide internet connectivity / detect and
locate objects)

g

RADAR UITel &1 Urufies Ie=a
RFSA TR TR HRAT / ATYHE HIUAT / $SRAC DAgerde] e HRAT / axgsfl &1
Tl BT SR A FHxe)

The full form of RADAR is .

(Radio Detection and Ranging / Remote Detection and Ranging / Radio Direction and
Ranging / Remote Direction and Ranging)

RADAR &1 Juf &4 gl

(Radio Detection and Ranging / Remote Detection and Ranging / Radio Direction and
Ranging / Remote Direction and Ranging)

radar is commonly used in weather monitoring to detect precipitation.
(Continuous Wave / Pulsed / Doppler / Synthetic Aperture)

RADAR T SUTNT AR TR HIGH Pt FRTRT & v &7 gar o= & forg
PS8 (@ad au1 / Wifed / Siuer / Ridfes wu=R)

Group (B) (gtr-%ﬁ)

Answer all five questions. (@ TrT sl & IR <) 4x5=20
Define the term w.r.t. waveguide:
(i) cut-off frequency (ii) cut-off wavelength
UG &1 gRUIING ) daTTss & Iy o
(i) Pe-3HTT 3R (ji) Be-3HTh RTee
OR (31Yd)
State the frequency for following bands:
Q) C Band
(i) X Band
(i) KBand
(iv) Ku Band
frafefea s o) smgf s
(i)Cc s
(i) X 98
(iii) K 8

(iv) Ku S8

Compare waveguide and two wire transmission line. (Any four points)

IS 3R 3 dR aTelt TaRU A3 ! o B | (Pl IR foig)
OR (37

For rectangular waveguides: Differentiate TE & TM modes.

SR IS & AT TE 3R TM HIg | 3R B
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Q.4

Q5

Q.6

Q.7

038

Q.9

Q.10

Describe operating principle of Directional Coupler and state two applications.

STIRGRA DU P HATA RIGId BT IO B 3R &l SFTHIRT JaTd|
OR (31YdT)

Differentiate between passive and active microwave devices. (Any four points)

fAfSpa 3R Tfthg Agwida IUHRN & oiF IR B | (@13 IR fdg)

State the four applications of RADAR.
RADAR & IR 3N §d1¢|
OR (3YdT)

Define Doppler effect. Draw block diagram of CW doppler Radar.
IR UHTG &1 GRYTNT B | CW STUTR RADAR &1 W8 3RE Tid |

List the two advantages and two disadvantages of CW RADAR.

CW RADAR & & @Y 3R &I ! qdiag HY|
OR (31YdT)
Draw block diagram of MTI RADAR and explain function of each block.

MTI RADAR &1 T€ 3R §1¢ 3R UAP WE b BT o ARHAT B |

Group (C) (‘{N-ﬁ)

Answer all five questions. (It ura Ui & IWR < |) 6x5=30
A rectangular waveguide has a cross-section of dimensions a = 20 cm, b = 5 cm. The
waveguide is air-filled and operated at frequency 8 GHz.
TS IATHR AN H SATHI 6T H1Y-TdH a = 20 cm, b =5 cm g | JIZS gaT A
R 8 3R 8 GHz 3ATgI TR I1ferd gial g

OR (31YdT)
Calculate the cut-off wavelength, guide wavelength, characteristic wave impedance of a
waveguide whose internal diameter is 4 cm for a 12 GHz signal propagated in it in the TE1;
mode.

TP IS B! He-3Hh RICH, s deH, & a¥a ufdaryT &1 TurT
B fo T TE,; Ale H U9TRd 12 GHz Rawra & forw 3iiaRe = 4 cm g1

Draw and explain Tunnel diode. Also state its two applications.
T SIS Wi 3R SaRe ¥ | 3P &l SIuanT t Famg|
OR (31Ydn)

Draw and explain PIN diode. Also state its two applications.

PIN SIS Wid 3R RS X | 39 & Syt of amy|

Explain the microwave amplifier design.

HTShIad Uaeic fSuiTe &1 e B |
OR (31YdT)

Explain the microwave mixer design.

TTgshiad THRR fSTTEg &1 AR &1 |

Explain the measurement of low microwave power.

Y HISHhIdd fad & HIY P RS B3 |
OR (31YdT)

Explain the effect of microwaves on human body.

HHE TRR R ATSHIAd & THIG DI IR e |
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Q.11 Describe with neat sketch the RADAR used for automatic target detection. 6 5 |2

Taferd |&g T Udl o & oIt IUTNT fobT 99 a1t RADAR &1 WY 3R digd guiH

B

OR (31Yd)
Explain blind speed of RADAR. Write step by step procedure to calculate blind speed. 6 5 |2
RADAR &1 &3S WIS &1 URAT B | silge WIS DI TUHT & 1T =R01 & =R0r ufshan
ford|
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