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EF308 RoOlING. : civvreinnnininnenanns
2016
OPTO-ELECTRONICS, DIGITAL & MICROWAVE
ENGINEERING
fraifaang: Vo uar ) (ifirran i : 30
Time allowed : 2 Hour] {Maximum Marks : 30

e () wH e A & v aedE T 1 HE H e
Note : All Questions are compulsory and each question is of 1 mark.
(i) T s & arer @i @ Refey F st srgar @ A €
Only English version is valid in case of difference in both the languages.

1.  ASK Wiger G #t Jugeited g & 1. ASK Modulated signal has the
@ ¥ dvs e ) dvsee S wE bandwidth -
(a) same as the bandwidth of base
(b) ¥ ve faeer i vy F s band signal
‘ signal
@ # @ i (c) double the bandwidth of base
band signal

2. sl ASK Tk ¥ THe Sy H (d) None of the above

Fravasar gl ¥ -

: 2.  Coherent detection of binary ASK
@ v ha T signal requires
(b) e FasRAESYE # (a) Phase synchronization

(b) Amplitude synchronization
() mam fasnTdeeE = . e
(¢) Time synchronization

(@) (a) A (b) I (d) Both (a) & (b)
' (4)) P.T.O.
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(a) ZH oA 9 Efa S = feafoat
4 Y
(b) TAEAY | HeFd

(c) vl @i EvaHar H gy d
@

) (a) 3 (c) TN

Y 4 GO0 SR @ | B wenfaa @
22

(a) PSK
(b) ASK
(c) FSK

@ QAM

T ¥ F9 o fesfiea ¥ 2
(8 PPM
(b) PCM
(c) PWM

(d) PFM

T Ster i faelin |7 = % LAN #
T AT H AR SR €, FEe & -

(@) RING
(b) WAN
(¢) UART

(d) PBX

3. R AR - 3.

The Nyquist theorem is

(a) relates the conditions in time
and frequency domain

(b) helps in quantization
(c) limits the bandwidth requirement

(d) Both (a) & (c)

Which of the following is most
affected by noise ?

(@) PSK
(b) ASK
(c) FSK
(d QAM

Indicate which of the following
systems is digital :

(8 PPM
() PCM
(c) PWM
(d PFM

A small telephone switching system
that can be used as a LAN is called

(a) RING
(b) WAN
(c) UART

(d PBX
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PCM T H aad Haba &l mfer &
el yaierd ggfa & -

7.

10.

@)
(b
(c)
@

Stpiers Feafert
Teie 2 Jmfen
Wik defer
T eafer

Foed & IR ARREE g S Y -

(a)
(b)
()
(d)

30 9 300 GHz
3 GHz ¥ 30 GHz
30 9§ 300 MHz

300 ¥ 3000 GHz

TIgEhige % T o & -

(2)
(®)
()
(d

S SRR
AR i 1T & T
afu Jue e
I aft

e FAET 8 & -

(@
()
©
(d)

UL
e

FEAH

(&)

10.

2139

The most common method used for

sampling voice signals in PCM

system

(a)
®)
()
(d

The

unnatural sampling
flat top sampling
natural sampling

free sampling

wavelength  correspond  to

microwave frequency range is

(@)
®)
(c)
d

30 to 300 GHz
3 GHz to 30 GHz
30 to 300 MHz

300 to 3000 GHz

The main advantage of microwave is

that
(a)
()
(©)
D

highly directivity

move at the speed of light
larger bandwidth

All of the above

Reflex Klystron is a/an

(a)
®)
(©)
@

Amplifier
Oscillator
Attenuator

Filter

P.T.O.
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1L

12.

13.

14.

feper fra fagra wed ST 8 2
(a) S HigereE
(b) 3 g
(c) T HIGHTH
(d) 3w

Teeihfae! FheteH | e F $e) & 7
sfafter Sl | FH & e
2Tt A ¥ |

(a) =T
(b) I @A

(c) =9 N
(d) 3I=I dvgetey

(a) WaHE

(b) i
(c) e faems

(b) YOS HEuH
(c) GTIESAVE YauF
(d =T

)

11

12.

13.

14.

2139

Klystron operates on the principle of
(a) Amplitude Modulation

(b) Frequency Modulation

(c) Pulse Modulation

{d) Velocity Modulation

In multicavity Klystron additional
cavities are inserted between buncher
and catcher cavities to achieve

(a) higher gain

(b) higher efficiency
{c) higher frequency
(d) higher bandwidth

Magnetron is a/an
(a) Amplifier
(b) Oscillator
(c) Phase shifter

(d) Both phase shifter & amplifier

TWT is

(a) Oscillator

(b) Tuned Amplifier

(c) Wideband Amplifier
(d) None
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15.

16.

17.

18.

LED s § 317 1 e 3 @ sfaa @
&2

(a) GaAs

(b) Silicon

(c) InGaAsP

(d) GaAlAs

e fedwer o @ B W el RS
A7

(3 P-n BiEEERS

(b) Pi-n HIESAIE

() U BesEE
() wEEREE fetwt

% TR fetew 9
(a)  o-Faer Eret B 1 STET et
¥ A e foror T

(b) o-Frtur TieT P w1 S0 HEA
¥ AfeT o-fertor e |

() g
@ g

iy § @ P9 § whW DWDM & few
wer Sfaa € 2

(a) UF-NETT TTHUHIET

(b) T AaET Ve AR
(c) FIS S AT

(@ g faete &M

5)

15.

16.

17.

18.

2139

Which of the following materials is
not suitable for making an LED ?

(a) GaAs
(b) Silicon
(¢) InGaAsP

(d) GaAlAs

Which of the following detectors give
amplified output ?

(a) p-nphotodiode

(®)
(c) Avalanche photodiode

(d)

pi-n photodiode

Photovoltaic detector

In a birefringent crystal

(@) the o-ray follows Snell’s law
but the e-ray doesn’t

®)

The e-ray follows Snell’s law
but the o-ray doesn’t

(¢) Bothright

(@)

None

Which of the following schemes is
most suitable for DWDM ?

(a) Mach-Zehnder Interferometer

(b) Arrayed wave guide grating
multiplexer

(c) Fiber Bragg grating

(d) Blazed reflection gratings

P.T.O.
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19.

20.

21.

22.

YN ST & "I & fon el g
IGHOT BT Q&7

(a) eTEIE wifE e

(b) VTN g HIeX

(c) VR TR T TWASIHRT
d Wi

HaH ) i 4 fafr OTDR W wam &t
SR E 2

(a) WA D 9vd @he fafy
(b) TG S 3 wH fafy
(c) 3w WY A fafy

d) g
YA FFE -
(a) TiEHE gife

(b) wAHEH

(c) et fomRT

(d) &

Ts TDM fawew -

(2) W VSN Pl AVIH
(b) FH S/N UK

() FDM 3 398 WrEror aigy
@ Fi

©

19.

20.

21.

22

2139

Which is superior instrument for the
measurement of optical attenuation ?

(a) Optical power meter
(b) Optical Distance meter

(c) Optical Time Domain
Reflectometer

(d) None

Which method of measurement is
used in OTDR ?

(a) Back
measurement

scattering method of

(b) Forward scattering method of
measurement

(c) Numerical Appreture method of
measurement

(d) None

Two cavity Klystron function is
(a) Microwave oscillator

(b) Amplifier

(c) Phase shifter

(d) None

A TDM system
(a) Needs Lower Bandwidth
(b) Low S/N Ratio

{c) Use simple circuits as compared
to FDM

(d) All these
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23.

24.

25.

26.

S VSWR 1 9 Wie -
(a) FEWRAITEE |
(b) TSGHAT

(c) wielfateat
@ AEATE |

= e smgft W damés &t 3w
A AN A 2

(a) THAE ATTES H WES

(b) AT Y &HURT & HROT

(c) It FeATH & FRU

(@ Imi

e Tl (1) € -

(a) TARFN BT (re) / B B T
(tp)

(b)  HIEH H I (rp) / FATGH Bl T
(re)

(c) Sﬁaﬁzﬂaﬁﬂ'{(m)x‘ﬁaﬂﬁ?ﬂ'
()

(d) S Tl

T | U werieg et o fafea womad
¥ fr fagra o @ oft gern (W) @ S0
THAE

() 9@

(b) W@

(c) TEEIE &
d dFREEE

)

23.

24,

25.

26.

2139

When VSWR is equal to 1, this
means

(a) that no power is applied

(b) that the load is matched

(c) that the load is purely reactive
(d) that the load is opened

Why is it impossible to use a
waveguide at low radio frequency ?

(a) Because of the size of wave
guide

(b) Due to server attenuation

(c) Due to too much radiation

(d) All these

Quantum efficiency (1) is

(a) Rate of electron (re)/Rate of
photon (rp)

(b) Rate of photon (rp)/Rate of
electron (re)

(¢) Rate of electron (re) x Rate of
photon (rp)

(d) All above

Which of the following is an inherent
properties of an optical signal and
cannot be eliminated
principle ?

(a) Thermal Noise

(b) Shot Noise

even 1in

(¢) Environmental Noise

(d) Background noise

P.T.O.
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27. WA E -
@ (OrwE =T n)? x (RS fRes
E)y=n’xE
(b) Forada ge ¥ afad o« RS
free
© 1/'(1‘?%@33@@)%%
@ WS
28, TIEEST geia-Sies AigHe W -
(a) TR TTT &4 U WA e O
Tt % foufa @t ¢ 1
(b) ST Y T o I e &%
! o gEE B €
(c) TAIEEE I
@ W
29, TS EROT AT ?
(a) FuEAAs B aeed 3w aiad
&
(b) FATEHIE W AR & T aRad
e
(c) ot e 1 aRER &
@ A
30.  H 4 e WRWT HE FUE 2
(a) STEEFTS FYER
(b) 9 TR
€) FARWAX
(d) S T

)

27.

28.

29.

30.

2139

Kerr effect is

(a)

(b)

(©)
d

Square of Refractive Index (nz)
x Applied field (E) =n®x E
Variation in refractive Index
(An) < Applied field (E)

1 1

(Refractive Index)? Tl

None

In transverse Electro-optic modulator

(a)

(®)

(©)
@

Direction of light and applied
field is against each other.

Direction of light & applied
field are in same direction.

Both are possible.

None

What is waveguide dispersion ?

(a)

()

(©
@

Which are

Refractive Index doesn’t change
with wavelength

Refractive Index changes with
wavelength

Only reflective Index changes

None

the integrated optic

components ?

(a)
(®)
(©)
G

Directional couplers
Beam splitters
Isolators

All above
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2016
OPTO-ELECTRONICS, DIGITAL & MICROWAVE
ENGINEERING
Fraifta awg  dr =R [Stferme 3w : 70
Time allowed : Three Hours] [Maximum Marks : 70

W () mEwgeT a8 9w ° @ feel afa & 3w AR
Note : Question No. 1 is compulsory, answer any five questions from the remaining.
() FEF TvT F T G FHAR T G ET FTT |
Solve all parts of a question consecutively together.
(iii) A% 9¥ ¥ T8 J5 T GRBT Fifw |
Start each question on a fresh page.
(iv) 3T s H s gin B Reify F st s & wer &

Only English version is valid in case of difference in both the languages.

1. () SR S e Far aeed €2
What do you mean by Birefringence ?
(i) PPMF& ? a8 PWM ¥ o wabR =1 8 2
What is PPM ? How is it different from PWM ?
(iii) IEEE wigshiad anghd S & 3FER ‘C’ w6 Ky’ S =i srgf sy fefed |
Write down frequency range of ‘C’ & ‘Ku’ band according to IEEE microwave
frequency bands.

(iv) T TWT H T &8 & & 5 iR d A g sus s A s ¥ 0

How does the function of the magnetic field in a TWT differ from its function in
a magnetron ?

(v) WA N & ? S9! TR w4l U €0
What is multiplexing ? Why is it needed ? (2x5)
(¢)) P.T.O.
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2.
(i)
3. @
(i1)
4. @)
(i1)
5. ()
(i1)
6. ()
(i)

(10) 2139
FI2 T TR AR ST T B A |
Explain magneto-optic effect using Faraday effect.
e e Tigeiet TR e gt feafem @ ok i |

Describe optical beam switching using a pockels cell modulator. (6x2)

Wﬁwﬁwmﬁmmﬁm n
Explain the basic construction and working principle of Travelling Wave Tube
(TWT).

Sorqet fo gRT Aot TR QU B U AT |
Describe the reflex klystron oscillator with the help of suitable diagram. (6x2)

Freirtomdt fafr gr ged o AT SO S R |
Explain microwave power measurement using calorimetric method. ©)

VSWRW%?VSWRWG%@%EW%&TWWWW@@Wﬁ
TR TR |

What is VSWR ? Draw block diagram of slotted line method for VSWR
measurement & briefly explain it. (1%4+4Y%=6)

PCM T %1 TUE ST TR qUT 30% TEE @UE H P T |

Draw block diagram of a PCM system and explain function of each block. ©)
sia Higem F v i F ¥ 0 QAT ASK W T e B Hriomed
TuE |

What are various digital modulation techniques ? Explain working of coherent
ASK transmitter & receiver. (1+5=6)

TR T W RN W el | Ead ye § g o o
eIl Tl R ST ST § 7

Explain the concept of integrated optics. How beam splitters & optical switches
are formed using integrated optics ? (2+4)

T et TRl g S ol i O T ST @ T |

Describe the generalized bistable optical device and mention its applications.  (6)
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7.

®

(i)

an 2139
i TaR 43 & e wm o o e e afenfia S amEEd
Define and explain following terms used for digital communication system :
@ f
Bit
b ==
Word
(c) W TeIHeH
Frame synchronization (2x3)

PCM/DPCM R w21 Higered g W firt & 7 DM aF # Faidiaor ffe & 3t g
el i Wi W gessd |

How delta modulation (DM) differs from PCM/DPCM ? Explain in brief two
major sources of quantizing error in DM systems. 2+4)

Write short notes on : (any two)

®

(i)

ey
MODEM

qgH

Magnetron

(iii) .M. MgALH

1.0. Modulators (6+6)
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