Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER-5 EXAMINATION -WINTER- 2019

Subject Code:3351103 Date: 15-11-2019
Subject Name: Microwave & Radar Engineering
Time:10:30 AM TO 01:00 PM Total Marks: 70

Instructions:

1. Attempt all questions.

2. Make Suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. Use of programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.

6. English version is authentic.

Q1 Answer any seven out of ten. £2Hizl SISURL Uld-l sxalod i1l

Write any two applications of microwaves

HIS51AaAL 5155 ol vAlLesad @i,

Define: VSWR , STUB

uAlPid, 521 : VSWR , STUB

Define GROUP VELOCITY , PHASE VELOCITY.

41u1[d, 521 : GROUP VELOCITY , PHASE VELOCITY

Define TE mode , TM mode.

u41Pd, 521 : TE mode , TM mode.

Define cut off wavelength. And write the equation for it.

52 w5 A9 AAUVALLAA 52 2 A<, AHlsE avil,

Draw the electric field pattern configuration in TE(1,0) mode in rectangular
waveguide

TE(1,0) His 2529442 d4U¢ HI2 electric field pattern configuration izl
Write the working principle of isolator.

wHUIE22 Al SPRELA @,

List types of microwave radiation hazards.

DS 28294 AL 252(HA) AL Usiil 11El or-al,

Write the full forms of HEMT and MASER.

2V 11 quil : HEMT and MASER

List any four semiconductor microwave diodes.
AH, d AL 2 AM5522 HID5IAD LAl <Al A1EL o1l
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Q.2 Explain : magic tee
usd. 2 (@) Hlows 2l uuenal,
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OR
(@  Explain any one application of magic tee.

(@) Hlors 2l Al 515 215 GualRLidl Auemal.

(b)  Give any four points of comparison between a transmission line and
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waveguide.
Transmission line and waveguide i dsldd <l AH d 2L 2 Y5l QUi

OR
Write any four points of comparison for circular and rectangular waveguide.

Circular and rectangular waveguide <L dslad <L 91H d AL 2 Y5l dvl,

An MTI radar operates at 10 GHZ with PRF of 3000 pps. Calculate its lowest
blind speed.

»is MTI radar 10 GHZ 42 3000 pps PRF 42 qu21X. £9.dl Hi2
dydy) blind speed <l sl 521,
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LE91HL 2] (

OR
It is required to propagate a 12 GHZ signal in a waveguide having Zo 450
ohms. For dominant mode calculate  a *.

12 GHZ signal sl 412 Z0 450 &1A A< waveguide H12l Y12 5331, 9.

dominant mode #12 © a ‘<l 201l 52,
Explain : directional coupler.

¥Ho1dl : directional coupler

OR
Explain : Hybrid ring.
“HMAl : Hybrid ring.

Write and explain the frequency limitations of conventional tubes.
Conventional (42+uz13ld) 230t <l frequency limitations QUiL 24 AHMAL
OR

Explain frequency pushing and frequency pulling with reference to
magnetron

Magnetron <\ =834l frequency pushing and frequency pulling “u1dl.,
Explain structure of magnetron tube and effects of various fields acting on
electron moving in magnetron tube

Magnetron 2464 < structure eIl i< 4HMAL 44l Magnetron 2361 HI2
Electron Uz @loldl syzl syel fields <l 4242 uumal.

OR
Explain TWT.

AHoAL s TWT
Describe the klystron tube as an amplifier

Klystron 2201 < si[Fas112 d<ls uHmal,
OR
Explain Reflex klystron.

Reflex klystron “uomal.

Explain any one power measurement method at microwave frequency.
HIS51A9, (594l Wiz ulaz WAl <l 519 245 <dd axmal.

OR
Explain the wavelength measurement method at microwave frequency.

HIS5199, (55930l Wiz 4201 avolls ML il <ld AHmal.

Draw and explain the energy level diagram in GA AS which causes the
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GUNN effect.

GUNN effect Hi2 51201814 GA AS <l energy level diagram =il st 4H™Al,

OR

Draw the schematic construction diagram for IMPATT diode and explain the

negative resistance effect for IMPATT diode.

IMPATT 31414 12 schematic construction diagram 1L i< IMPATT sl

HI2 A21A U2 iU MHMAl.
Explain the VARACTOR diode.

VARACTOR 3141$ AHMAl.

OR
Explain RUBY MASER.
RUBY MASER A#All.

Explain the parametric amplifier in detail.
Parametric si[#1ag2 [A2dI1z uds uHmAl.

Write any four points of comparison between RADAR and SONAR.

2812 AL HIAIZ AL d5lAd <AL oM d AL 2 HEL AU,

Obtain the equation of maximum RADAR range.
28IR HI2 HdH range < AHls20 dlzdl.

Draw the block diagram of simple FMCW radar.
FMCW 2312 <l 4241 block diagram =i2l.

List the display method used in RADAR and Explain any one.
2312 ML quzLdl display method il ALE]L otaldl 24 AR d is AHMAL
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