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OPTICAL FIBER COMMUNICATION

fruifa o fm =R [Tt 37 : 70
Time allowed : Three Hours| [Maximum Marks : 70

e :

Note :

1.

yog g9 33914 8, 95 4 8 81 IR & 3o a3 |

Question No. 1 is compulsory, answer any FOUR questions from the remaining.

(ii) A% 599 F G 9Tl H1 FHAR T G §F g |

Solve all parts of a question consecutively together.

(iii) ¥F F¥7 F1 73 98 8 IR Hiford |

Start each question on fresh page.

(iv) gl 9TaT3 3= 817 #1 R 7 3@ s7a & a8 |

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

(1) Frad @ s a s & ol i dq Faa & 3wam T& e s 2

(a) HR ATTH (b) et gft i oy yomeft
(c) woire afhe eefifasmdma  (d) I9viven &t

Which among the following is not a common application of optical fiber cable ?
(a) Computer Network (b) Long distance telephone systems
(¢) Closed circuit T.V. camera (d) Consumer T.V.

(2) wehnfia dq Faet it Hravvmet fFa frgra w smnfa R 2

3)

(a) IYEE (b) ol sl wEd

(c) Hom= (d) Ewiyu

The operation of a optical fiber cable is based on the principle of
(a) Refraction (b) Total Internal reflection
(c) Dispersion (d) Absorption

&fior Sl FFE N2 ?

(a) dreesdie (b) TV

(c) fymer/feande (d) daie/fpanda

What is the unit of attenuation ?

(a) volt/metre (b) ampere/metre

(c) decibel/kilometre (d) watt/kilometre

(10f8) P.T.O.
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(20f8) 101
W19 dq 1 I oha verel &1 &1 g3 Bl 2 7
(a) & (b)
(c) #w (d)
The core of a fiber optic cable is made of which material ?
(a) Air (b) Glass
(c) Diamond (d) Water

WSt dq o 1 foie wfd ase TR A 2 2

(a) ERTYE dq TR G I T H FHel A0

(b) Wi g HER aF H e Afed Bl THAH

(c) o1 wfer wTg=d o= | Fed & |

(d) wehrefta dq FaeT aF T PHIGL Hacl a4 hl gerTcHD AN

What do you mean by link power budget of a optical fiber system ?
(a) Total installation cost of optical fiber communication system.
(b) Total loss of power in optical fiber communication system.

(c) Total power available minus total system loss.
(d) Comparative installation cost of optical fiber cable system and copper

cable system.
s It urEE AT fre gt S 2
(a) Weft A@AAR (b) weH@IAR

(c) nifereh Geft 3ifE ¥ | (d) Hefitard

A good quality signal is represented by

(a) Open eye pattern (b) Close eye pattern
(c) Partial open eye pattern (d) Straight line

fom 3 @ @1 A Tt ‘whe v fedftet’ gro fuifa R wma € 2

(a) wAgfieran (b) wEEE

(©) (a)ud (b)aHi (d) ¥ 8 HIE AE

Which of the following parameters are determined by the front end receiver ?
(@) Sensitivity (b) Bandwidth

(c) Both (a)and (b) (d) None of these

g en o gefie s s A8 R ?

(a) whifen

(b) femifen

(c) uew = fargga & wevrw # uftafda & |

(d) 3 A HE T

Which of among the following is not the function of transmitter ?
(a) Coding

(b) Decoding

(c) Electrical to optical conversion of the signal

(d) None of these
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(10)
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(12)

(13)

(14)

(30of8) 101
WehTST TR W QRrade 1 # HE 2 7
(a) STfT oy (b) W GH:IcTEH
() Fr® g (d) 3 A HIEAE
What is the function of repeater in optical communication system ?
(a) Optical amplification (b) Optical regeneration

(c) Increase bit rate of the signal (d) None of these
o=t & & i @1 YT ST % SeTEheR feRaa % HRUT ErT 2 ?

(a) HINE (b) & wE

(c) THINE ) (a)WE (b) T

Which among the following is result of an inelastic scattering of a photon ?
(a) Kerr effect (b) Hall effect

(c) Raman effect (d) Both(a) & (b)

7 1 98 BIeT A1 N S 6 Gebrela wia & ST ], 1 hEerl & 7

(a) =FHI (b) &

(€) (a)Wd (b)CHi (d) T H HiE T

A small section of fiber which is coupled to the optical source is known as
(a) Flylead (b) Pigtail

(c) Both (a) and (b) (d) None of these

weTefa dg @ i fiehan < 9 gt B P % 2G bits-km/s B | 5 km W
Fifereraw ot = Bt 2

(@) 100 M bits/s (b) 200 M bits/s

(c) 400 M bits/s (d) 100 G bits/s

The product of the bit rate and distance of a fiber optic system is 2G bits-km/s.
What is the maximum rate at 5 km ?

(a) 100 M bits/s (b) 200 M bits/s
(c) 400 M bits/s (d) 100 G bits/s
faada e =1 3uam fn= | @ foposs o TP s e 2 2
(a) TedTeIaET (b) EHHTH

(c) vaH® d) Ius
Diffraction grating can be used as

(a) Multiplexer (b) Equalizer

(¢) Amplifier (d) Coupler
FRIZEE 3% THR 8 S Hdl & 94 98 BT 2 |
(a) RIS ¥=H

(b) Taudaarm

(c) WREE arFd I1 fqufia s g1 & | B8 off

) THEABEAE

Photodiode operates properly when it is :

(a) Forward bias (b) Reverse bias

(c) Either forward or reverse bias (d) None of these
P.T.O.
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(4 of 8) 101
e o & B w1 vty GgE o FE AE BT R 7

(a) APD (b) WiERIHET

(c) IR (d) 3 A HETE
Which of the following cannot be used as optical detector ?
(a) APD (b) Phototransistor
(c) Laser diode (d) None of these

(16) ST HIat Faet, faa &fiv 2 dB, 5 dB @91 9.5 dB &, i s H et e

a7

(18)

(19)

(20)

2 | F1 vie 18 febaan & 2
(a) 25dB (b) 95dB
¢) 165dB (@ 155dB

Optical fiber cable with attenuation of 2 dB, 5 dB and 9.5 dB are linked
together. The total power loss is

(a 25dB (b) 95dB
(¢c) 16.5dB (d 155dB
vl GgEs A e g A ifh gE % ey wiafem A R |
(a) e (b) @A™
(c) =i (d) Imgfa
Optical detectors are square law devices because they respond to
(a) Intensity (b) Amplitude
(¢) Density (d) Frequency
I Fifen it guan & fod S M HE R |
(@ g o) fafe
(c) WEETH Ahe d) wHARETE
is applied to protect core and cladding of the fiber.
(a) Insulation (b) Silica
(¢) Polymer jacket (d) None of these
dagaiaiged & % Hige & 3GEm 2 |
(a) Y& (b) ITIH
(€ Ham (d) ¥ @
Intensity modulations is an example of type of modulation.
(a) Direct (b) Indirect
(c) Coherent (d) None of these
angfe fafin & a=7 & fordl A& 1 Higer &M H forn a2 |
(a) TIH (b) ITEH
(c) g (d) FM-IM 3U-FaTes didal Hige dehie
Frequency Chirpping can be avoided by using type of modulation.
(a) Direct (b) Indirect

(c) Intrinsic (d) FM-IM subcarrier intensity modulation
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(22)

(23)

(24)

(25)

(50f8) 101
firr 1 B Foraeet I9am Wi Aedteta & &9 1 R S Ewar 2 ?
@@ B (b) g s afen
(c) AN d) (2)TE (b) 2
Which of the following can be used as optical multiplexer ?
(a) Prism (b) Fiber Bragg grating
(c) Connector (d) Both (a) and (b)
OFDM # fra wer &1 fedam fafr s i oft sreft 2 2
(a) eIE (b) HET
(c) AW d) ()W (b) G
Which type of detection is required by OFDM ?
(a) Direct (b) Coherent
(¢) Indirect (d) Both (a)and (b)
1 mW wifad f 1 & fopaa S aua 2 7
(a@) 0dBm (b)y -30 dB
(c) 10dB ) ()@@ (b)
1 mW of power is equivalent to
(a) 0dBm (b) -30dB
(c) 10dB ; (d) Both (a)and (b)
U YT dq 73 I HeA 34 F9F 10 ns 2 | RZ ey § fofe oy Y 1w

areft atferapan & Mb/s ® @1 &rft ?

(@ 35 (b)y 70

(c) 140 (d) 35

The total rise time for an optical fiber system is 10 ns, what is the maximum bit
rate in Mb/s that can be achieved on the link using RZ format

(@ 35 (b) 70

(c) 140 d 3.5

Ueh ST g 7 Fadal & e ana i R

Hid (LED) =5 ns

?igRUI‘lSF‘I=4ns

aq $gmisd = 10 ns

fedet=5ns

A T 10 ki TR 43 1 Feol I Y febe & 7
(a) 24ns (b) 11.88ns
(¢) 100 ns (d) 14.17 ns

For a 10 km long fiber system, the rise time of the chosen components are
Source (LED) =5 ns

Fiber intermodal = 4 ns

Fiber intramodal = 10 ns

Detector = 5 ns

Calculate the rise time of the system.

(@ 24ns (b) 11.88nms
(c) 100ns (d 14.17ns

P.T.O.
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(6 of 8) 101

(26) T 1 & 9 &t Hifen qeie # <6 1 T FIAR F9E a1 R ?

(27)

(28)

(29)

(30)

—

(a NRZ (b) RZ

© AR @ foudh

In which of the following coding scheme the DC level remains constant ?
(a) NRZ (b) RZ

(c) Manchester (d) Bipolar

OFDM # feeaem & ford ot wabrefia dgas 6t sravaswar 2 ¢

(@) TH (b) Hew hi HEAT & T

© (I G)TFMAARER (d) FHABETE
How many photo detectors are required for separation of message in OFDM ?

(a) One (b) Equal to number of messages
(c) Either (a) or (b) (d) None of these

HYAE TG 1 I &

(a) SR HGIU] HigH

(b) FM-IM 39-HaTes digar Higaiet

(c) AM-IM 3U-HaTes diFar Higeiet

(d) I aeft

Examples of external modulator are

(a) Electro absorption modulator

(b) FM-IM subcarrier intensity modulator
(c) AM-IM subcarrier intensity modulator
(d) All of these

s e i 8 e g msd s 2 2

(a) waTfA3mE I (b) I IeEsH

(c) qof Imafie oad (d) HgEd

Laser operates on the principle of

(a) Spontaneous emission (b) Stimulated emission

(¢) Total internal reflection (d) Refraction

WehTofta HEE g <A S AfF S 7w B O/P (FPLYe) Fha A
HETdI 2 |

(a) tHumEEd (b) HagASfeTar

(c) & (d) 3

The minimum optical power a light detector can receive and produce of output
(o/p) signal is known as .
(a) Responsivity (b) Sensitivity

(c) Efficiency (d). Absorption (1x30)
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(ii)

(iii)

(iv)

v)

3. ()

(i)

4. ()
(i)
5. (i)
(i)
6. (i)

(i)

(7 of 8) 101

waTei A % A aug w1 afenfia Fifed |

Define the optical fiber response time.

|Gy 9 3iehia g | iR e Hifd |

Differentiate between analog and digital transmission.
g Aiger & oy fafied |

Write the advantages of indirect modulation.
LED ! ge1 3 LASER & @ fafigd |

Write the advantages of LASER in comparison to LED.
Hahdi 3 fafir= SifEn wrle % am fafed |

Name the various coding formats of the signals. (2x5)

i werTef v 3 m ATt Rt LED e oy 1 avf $ifd |
Describe any LED drive circuit used for digital optical transmission.
| It $ geEd § S e ¥ ol veaw disa Aigem faft auned |

Explain with the help of block diagram direct intensity modulation method for
analog signal. (5x2)

TS Tk % PR H 1@ % S-S A Hia ywifea Fa E 7 JHeE |

What type of sources of noise affect the reception of optical si gnals ? Explain.

- 31 Higa de-eh ferear & Jueed |

Explain ON-OFF modulation technique in detail. (5x2)

LED T& LASER # Srsi 3l @i wefdfa Hifad |

Highlight the functional differences between LED and LASER.

FM-IM 39-GaTes diadr Higer aeo1e Bl Gve IR ZR JHEd |

Explain intensity modulation with the help of block diagram. (5x2)

s webrefta Tl o fordt e araral i afenfya v awEE -
Define and explain following terms for an optical receiver :
(a) T HeGieT

Receiver sensitivity
(b) wEEieE

Bandwidth
o wd foreiréa dq wades & e g i msn's'& |

Explain principle of operation of Raman and Briltouin fiber amplifiers—— (2%4%2)
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(i1)

8. ()

(i1)

(8 0f 8) 101

s YT aq aa 1 famg # swd fafv= fesmgm aei #1 awgmsd |
Explain various design consideration required for the design of an optical fiber.
y&I9fg 6. 2. uH. (OFDM) ! 3faa smat afta awemsd |

Explain Optical FDM (OFDM) with suitable diagrams. (5x2)

o=t 9@} =t webTer a0 S0 % e § guEsd
Explain the following terms with respect to light wave transmission.
(a) it difear a s dwm
Audio, Video and data transmission
(b) u.di.€. fiftyad § vt . asie & 3ugm
Use of AGC technique in APD receiver
safeasto Afén wederaad %1 aagEd |

Explain Diffraction grating multiplexer. (5x2)

frferfiga 3 & fordi @ w wfirea femfimt foafe -

Write short notes on any two of the following :

(0

(ii)

FEANIRICEEEE]
Optical regeneration

ECS IR
WDM

(i) epTefta yadei & FATIEM

Applications of optical amplifiers (5x2)




