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0PTICAL FIBER COMMUNICAT10N

1ufuan vio , zo

[Merimum Merks : 70

tb O vqqrsawt, *vfC€af ar# rar 4?fti r
Nole : Awstion No. I is compulsory, answer any FOUR questions rtom ,lE remainirrg.

0, v*s efl+€tfl wrtqlaqrqtsqrdfiffi t
fulve all pans ofo qteEtion consecalively logether

(iiil vrd7 yw ol i yc C wq Effi t
Str, each qwstion on fresh Nge.

@) afrqqrell ezlraHf-fuftiaiMalan&tat t
Only E,,glkh vetsion is valid in case of difcrcrce in borh lhe lorrgt&ges.

l. (l) f{q i i 6lr i 6r{ * ft{n r-6l{,ft{iig *ro cr:cd,r rd fuqrqrar t a

(a) +q3# (b)詢でn… 綱
(c)で漏 都凝 さ甜昧輌きo (d)― a奇
マVhichar10ngtheF01lowingisnotacommonapplicationofoptica1 6bcrcablc?

(a) Computer Network O) Long distance telephone systems

(C) C10SCd C“ uit T V calnera (d) COnsulner T V

2)赫 tttnwい 面 舗 転 国 嗅 卸 楡 aむ

(a) sn-+t+

(c) kn

(a)Rcfmctl∝

(c)Dispersion

(3)nttn F→引さ?

0爺 び は

(c)  姉

…Wha is the unit oFattcnuatlon?

(al V01t/mete

(C)畿 i“蘭 bme"

61 ryf ermk* voa-dr

(d) s{ticul

(b) TOlal intcmal rencction

(d)AbЮ rption

O)マキ鴨哺a

“

)ゴυ騰3na

(b) mpCrc/mctrc

ld) Watt/kilomc“

(l of8)

The operation ofa optical liber cable is bqsed on the principle of

PTO
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“

)_n4t葡豪鮨9Ч祠罰輛ζ311int?
(a)  コ                         (b)  in

o洵       Kdl哺
The∞re ora ibcr optic cablc is madc orwhich matcrial?

(a)Air            (b)Glass
(c)Dianond        (d)WatCr
(5)― n4t市 督f話派 常qヽこ罰 莉 椰薇 さ?

●)_ntt赫 市奇"H・ 1丁l uP,
lb)_nat楡市う蓼イコ魚罰F●H
OF爺 お川ヽ■囀市

'コ
論 1

(d)-0● t赫 市■¬煮橘 市論9■1-urm
Wht do you mcan by link powcr budgct ora optic」 ibcr system?

(→  TOtal installation∞ st oroptical flbcr conlmunication systcm

(b) TOta1 10ss oFpowcrin optlcal Flbcr communication wstcm

(C) TOtal powcr Nallable minus total systcln loss

(d) COmpttrivc installation cost Of Optical rlbcF Cable systcm and copper
cablc systcm

(6)事 訴』ず日.[綸飾石 うで両 ■m[さ

(a)電論罰饉最ゴt      (b)●131C tゴ さ
(c)輌合疇可諭」は最ゴさ  (d)輸■ 日ヽさ
A gOOd qualiけ Jgnd t rcplcscntcd by

(a)OpCn cyc pattem     O)CbSe eyc pattem
●) Partia1 0pen cyc pattcm   (d) Sttght:inc

(7)衡目うや●清さ赫 ヽこt薇喩R'■●輸
'轟

¬ni?
(a)―           (b)・奇ボ
o o● o稿    o爺 さま 尋
Whch OFthe Follo■ .ng… etes arc detcmmcd by thc front end rccc市 cr?
(a)SCnsitiv■ y       O)Bandwldth
(C) BOth(a)and o)      (d) Nonc ofthcsc
O価 うさ希 可Ⅲね 罰輌 ■t?
(⇒  ボ検請
(b)  師

o赫 →む am,喩論 輛 |

oゴ ミ薇轟
Whch oramong thc follo■■ng is not thc atlctlon oFunsmittcr?

(a)  COding

(b)  Dccoding

lc) Elcctlca1 lo optical convcrslon oFthc signal

(d)Nonc orthcsc
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(9)―R4-市
'―

前翻 韻 ミ?

(a) r+nfur<de
1cy fuztz+1r6r+r

101

u41at is thc mlction ofrcpcatcr in optical∽ mmunication systcm?

(a1 0ptiCal amplifl∽ lon    O) OptiCal rcgcneration

(C) InCrcasc bit ratc ofthc signal(d) Nonc ofthesc

(lo)力 日 う さ → ■ 可 メH:q"筍 藪i[も ｀ aO● ゃ く|く 命 o国 ヽ 市 KЧ 詢
=?(a)讀加

(C)m輛

(a) Kerr effect
(c) Raman effect

(a) ●
“

わ l

(C)(→ 0(D舗

o) Fly:cad
lC) BOth(al and o)

(al llXI M bi″ s

(c)41111 M biVs

(a) 5fr61
(c) Ysd6
Diftaction grating can be used as

(a) Multiplexer
(c) Amplifier

(b) ― l■ F:3● く■

oゴ さ養 癒

0) daYqn
(d) (a)cdG)tfi

(b) Hall CfFcct

(d)BOth Kal&0)

(b)a甫

oゴ さ薇 ■

0)Pigtall
(d)Nonc oFthesc

(b)  200 M bittys

(d) llXI G bi“
ys

(b)  200 M bits/s

(o 100 G bits/s

⑩) 対
“
つKや

03H筍

o)E4ulizcr

“

)COupler

Which among the following is result ofan inelasic scattering ofa photon ?

01)t爾 弱 鏑 π
―
奇 稀 ― n■ 命 雨さ素 ,t,翻 争cumlミ ?

A small s€ction of fibq which is coupled to the optical souce is known as

(12) vsRfrq iig ii7 *l 3lfurdq q{ s (t s,r gur{ 5d 2G bits-km/s i I 5 km rR

srks.'dq <{ f,rarfr ?

(a) 100 M bits/s
(c),l00Mbitds
The product of the bit rat€ and distance of a fibet optic system is 2G bits-knvs.
Whal is the maximum rate at 5 km ?

(13) 伴繭新激莉副輛伴ボ含f和 1ヽい諭 Ⅷ劇ゃoミ ?

(14)― お Hゃ :ヽさ市百ヽG[t¬日可で____論
=l

(al 下時ゼq,qo

●)赫 神
(C)■朦轟qH●■赫 ・ Mo舗 1さま ■
oゴ さま で
Photodiode op€rales properly when it is
(a) Forward bias (b) Rcverse bias

None ofthes€(c) Either forward or reverse bias (d)
PTO
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(159油 ,さ誦 o,欄口_n蒻 都 囀櫛 む

(a) APD              (b) 
一0鍮 素     ldlゴ さ薇 襦

Which ofthc follo哺ng callnot bc used as opti“:detcctor?

(a) APD             (b) PhOtOunsistor
(C) MSCr diOde           (d) Nonc orthcse

(16)― n4、 ["く ゃ 日,釉
"河
暉帥Π 2dB,5 dBで町 95dBt,論 31mう →口 Чl。 [

ミ|コ薇 蒻 諭 前 ?

(a1  25dB                (b) 95 dB
(c)  16 S dB               (d) 15 5 dB
Optica1 6bcr cablc with attcnuation oF2 dB,S dB and 9 5 dB arcltcd

tOgcthcr Thc total powcrloss is

(→  25dB           ●)95 dB
(c)  16 5 dB               (d) 15 5 dB

(17)-04呻輌 ●[で ntゴ 稀 L__｀ 理 派命可っくmtl
(O n薇■            0)a[q["
(C)   Ч・IでЧ                         (d)  。汀

“
IR汗

Optlcal dctcctors arc square law dcvices becausc thcy lespond to

(a) Intenslty           (b) Ampli雌
(c)DenSw         (d)Frequency
(18)謙■嘲漱ns節ヽい ___葡 黎前¬きtl
(al 鰤           0)赫
●) qζ。つぜいマ          (d) ▼裔さ電ヽ ■

is applied to pЮ tcct corc and cladding orthc rlbcr

(al inSul●●on         O)SillCa
(C)PO″merjaCkCt      (d)Nonc orthese

(0れ 回 嗅 田 __尋 熙 ｀ 褻 田 莉 工で 呵さ |

(a) メ劇。                 (b) 
―

tCl w‖。       0ゴ さモ譴■

Intcnsiけ modulations is an cxalllplc oF        type ormodulation

(a) Direct            (b) Indirect
(C) COherent          (d) Nonc ofthe"
90頸 鮒 両 や爺 ｀い __熙 司い ●rl耐油 輌 き|
(→  H"QI            O)m暉
(c)鏑 t        (d)FM■ M蒻―

―
命罰 ⅢF■ヨ耐 勝

Frequency Chirppng can bc avoided by using_″
"ormOdulation(a) Dircct            (b) Indircct

●)Intlnsic        
“

)FM‐IM wbcamcrintcnsity modulation
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(21)'日 1含 柿 3ゴh― n■ 薫』鵡持は ヽ 国 1'臓「 可 囀●ol i?

(b)t前動
(d)(a)■ 0)舗

Which ofthe fo:lowmg can be used as optical multiplcxcr?

K221ttD鱗静鵠n諭節鼻蠍哺購智
ng

(⇒  前
●)aM尋

(a) """

lC) 0"゛ 籠

(a) OdBm
(c) l0 dB
I rDw of pow€,r is equivElelt to

(a1 2411s
●)1∞ nS

o) girrd
(d) (a)qq G)<Ii1

(b) -30 dB
(d) (a) G (b) qti

o)H88“
td1  14 17ns

WhChり,OFdctectlon ls tequ晨 剋by OFDM?

のさ鯰 1編赫轟蜘I耐0

(a) OdBm O) -30 dB
(c) l0 dB (d) Both (a) and (b) 

-
(24) 6 !-6ffiiiE iir 6r grr reEr rFnr io *1 1x2v1svililoc{rr<frql{d

qrd orfuficq{ Mt/siwrdfi I
(a)  35 (b)  70

(a)  35 (b) 70
(c) 140 (d) 3.s

(2s) q{ v6l{frq dg iil il :rerd 5I wli qcc ffq t '
*r(rro)=sos
iigwr*w=+ns
*ggtfrs,a = to ns

k=srs
iw ro meCiecrgnrernrmkrtl'n r

(c)  140                    (d) 35
■
"total isc dmc for an optlcal ibcr systcm is 10 ns,wtt is thc ntaximu n bit
etcin Mb/s dtt can bc achlcved on the link using RZ Fonnat

(a) 24 ns (b)  11 88 ns

(C)  100 ns                    (d)  14 17 ns
Fora 10島m long flber systcm,thc risc timc ofthe choscn components are

Sourcc(LED)‐ 5 ns

Fiber intcmodal=4 ns

Fibcrinmmodal‐ 10 ns

Detector‐ 5 ns

Calculatc thc ise time ofthc systcm

PTO
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(26) ffq tt +t {dflrlnffi i6.S. rrr kR iflklR rlrl? rrdri ?

101

cal NRZ
●)燕

o NRZ
(C) Manchester

(b) Rz
(d) fr94

(b)  RZ

(d) Bipolar

In *tich oflhe followiog coding scheme the DC level remains constant ?

(27)OFDM'― ｀い 。輸 ― R4_命 卸碑 藤 πさ ?

(a)  野 (り 1商論赫 きqoqヽ

(c) (a) q?rslO)+fi{i*{{ (d) !{di+}i{6
How many photo detecton arc rcquired for separation ofrnessage in OFDM ?

(a) One O) Equal to number of messages

●)Either(り or o)     ●)None ofthoe
(28)諏口日はな司興ぃЧt
o鋤 -1奪 漱

o)FM‐IM蒻―― 釉 mヽ 漱
●)AM IM蒻

“

詢 m、 通

“

)赫 m
Ettph oF釧磁調回 modulator ale

o Electro働劇口 m mOdulator

o)FM‐IM su踵血 er h働面ty modulator
●)AM‐IM subcamer b山厖lty moduator
o Allofthe
(29讀伴 11さ f襴魚国 π綱 ヽoさ ?
Kal… 蒻 ―    oヨ て―

lc)ゴ 赫 ―     c)―
Lser opmes onthe pnncIPle of

la) SpOn● nOous ellll“Юn   (b)Stmulated e面 sJcln

lC)TOtal l●― l le■

“

m  (d)RttTdoll
(30)―nt。響。w黎。"~綸 1奇即 電m(a[“じのて論 れ
喘。u lolさ l

(a)― nh         O)¨
(C)  でRR■                   (d) 輌

Ъ e mimmuln opucal pOwer a‖ ght dctctor can recavc and producc of output
・   (0/p)SignaliS known“                  ・

(a) RcspOnsivi,        (b) SCnsitivity

_ (c)Emt・ lc.cy        (d)_ Absorp●
"        __ (l X341)
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2. (i) l-snfr{tr<*qkrsq{dcffil6F0 t

Dcfirc ihe opticsl fibcr rcspottsc timc.

(ii) sr6ced+{{s{qil meufFri t

Diffcrcotiare betwcen analog and digital tasmissioa

(iiD qt{ cfgal +ilc fafui I

Write tb adveragFs of itrdirct modulatioo"

(iv) LED AEa';]Iil I^ASER+ c RrH I

Write tlre advrat886 of LASER in comprison ro LED.

(v) {iil*ftfuadfllsrft *enftH t

Name lhc various coding formats oftlre signals. (2x5)

3. (i) dfrcrfl*slc"rtflc luAsreffi rroqfi{qftqqtrqfi#Rri t

Dcscribe any LED ddve cilcuit used for digitEl opical transuission'

(iD €Ts qRs fr qu{dr i kf,tl ftq-d * ftrA r-fl{ Ar-ilr ctgd? frft sFcEi I

Explain with rhe lrelp of blocL diagram dirEct intmity toodulrtion D€thod for

stulog sign,l. (5x2)

4. (D r6Efrs {Ad* sftrtqi {E * dr-6'H t davcrF{-d ilit t sqgE* t

What type of sormes of noise affect the reception ofoptical signals ? Explain'

(iD ffi-ffi c(tdca-dcftsnisqffin t

Explain ONOFF moduluion technique io detail. 6x2)

s. (i) LEDK LAsERtsF[6lt:rdfr+irERfaafrl t

Higblight lhe fiDctioDEl diff€r€ocas b€h^,een LED 8od LASER'

(ii) FM-IM 3q-{srr6 d-rdl qlSw il*6 6l sq sftg qRr qf,gr{A I

Explsin inteDsity Bodulstion with tb€ help of block disg8m' (5x2)

6. (0 q6 v6Efrs rr0 + ftrt ffH 3l-{c-ddqfttflft-duq${n '

Defne aod explain fotlowing terms for an optical rcceiver ;

G) 116 fficot
Receiv€r s€ositivity

O) cE#
- Baodwidlh

(ii) (c"qifi-&fr iig!-{*{+6Tffi fo<iadsEsr* I

._ Exptain principl,e of operation of Raman and Briliouin fibcr amplificrs:-- (2"x2)
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7. (i) qsv6r{frqilgiiiff fg-drfl Cqdfrfi-ifsqr{{il6la1q{sE} |

Explain various design consideration requircd for the design ofan optical fiber.

(ii) rsrlfrq qs.A.qq. (oFDM)d3e{d rrtd sfu sEcF} t

Explain Optical FDM (0FDM) with suitable diagmms. (5x2)

8. (0 f{qEd+1e-6rrrdirrdq{q+qriqtsryr{i,
Explain the following terms with respect to light wave transmission.

1ay etrsi,4Hasraiw
Audio- Video and data transmissioo

(u) C.C.d. ftfuqrdfiq.d.fr. (+fsdr3cd,r
Use ofACC technique in APD receiver

(ii) qfrffur iflrr {ca+€C 6t qccr{i r

Explain Difftaction grating multiplexer. (5x2)

s ffifudCifrdclwdfe<A:qFTqiftH'
Write short notes on any two ofthe followin8 :

(i) Y+rifusc,qfi
Optica.l regeneration

(ii) sq(A.qc.
WDM

(iii) !-6r{ftc vs6df + sJr+rl
Applications of optical amplifi ers (5×2)


