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FIBER OPTICS ENGINEERING

tb O vqcraofidd1, futtffi"R*rd(dffi r
NoL : Qltcstion No. I is conpulsory, atwet aay FOUR questiots Ito rhe renaining.

6y eAovr.+ a$ irtialfiaaqqqdqta&ffi t
Solve all Wrs of d question co$ecttieely togelher.

$i, v*6 rs 6l d ls C lnx Effi t
Srmt each quesrion on fresh page.

6, Ed ttmstl I sa 6H I fufr I eitfr agn 8 m< I t
O,rly English eersion k wlid in case of diference in both the languages.

1  (1) て
'ヽ

い。→に¬厖,¬ R゙缶 itnm¬にさЧ合¬脈n罰罰w口輸 薫価柿 さ?

0-前 奇豪  0)ヽ面ざ面n豪

icl aonfunirffrrt (d) 3c+ff€S

In a single-modc fibre, bow does the frrction ofenergy trsvelling thtough bolDd

mode appear in the cladding ?

(a) As acrcsceni wave (b) as a gibbous wave

(c) as an evsnesccnt srave (d) All ofthese

(2) \fod s6t6d* 3tF{d+s6lqtir{rtdri ?

o)136
(d)  34

What is the typical value of refractive index for an ethyl alcohol ?

0     1

●) 26

1ufuand+, zo

lMuimuE Mrrks : 70

(al l

●) 26

o)136

“

)34
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(3)舗
"■

Kキ ー Ra t tt n in_31BR 480四 〇 98011m詢 き謙

PMMA● 派マ` 懸口 n画心機に),■■Omi?

(→ `。円― n■t漏
0)嘲錫弔― n■t漏

“
)嘲勲

`¬
詭編 赫 t柿

(d) 赫 輛

Whch tyTc or flbrc optic cablc has/havc itS/thCir corc Witll thc sizc Or abOut

480"nto 980 μn and madc upto PMMA(Po!y MCthylc Mc● ¨りlatC)?

(a) Glass flbrc optic cablc

O)PlaStiC ibrc optic“ blc

(C) Plastic clad silica ib"optic cablc

(d)A1l ofthcsc

oボ ーき動 輛 ヽ飲 哺 欄 派 論前 綸 n輛 鋪 うさ希 繭

・
、olミ ?

(a) ■1ヽヨJ腎 繭

(b)副 「ヽ赫 ―
'」

と

(c)命 鮨両哺円 ヽ●KЧ 爺 捕 罰 η 輛赫

(d) 赫 櫛

Which ammg mc rOuOwing rcprcscnVs thc mcasttS to minlmi2e the

illhomogenitics for Mic‐ scattcrlng rcducton?

(a) Extrusion control

(b) InCrcasc in rclativc rcflcctivc indcx dimerencc

(c) Removal oFimpcrrcctions duc to glass manuFacturing process

(d)All ofthcsc

6)伴11■前可瓢 赫 n― ヽ頓 ｀偽 Hヽ‖ [■ mlさ ?

(a) aR s,■.               (b) くH・lメ
":q

(c) in"Hlq             (d) や薇訳輛

Wldch atnong thc ro11。 wing is rcgardcd¨ an inclaェ ic scattc● ng Ora phOton?

(a)Kcr crcct       (b)Raman cfrcct
(C)  1lall cfFoct                 (d)  MillCr cttct
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(o事 t'3T― ね 奇 覇 ヽヽ 飲 希 さぃ K輛
"uoそ

い 呵ぐGHmゅ oヽさ ?

0)赫          (b)や

(c) 輛                    (d) 赫 輛

WЪich kinds of misallgmcnt,。 Sists in thc rcduction or ovcrlap rcgion h a

rlbre?

(→  Angular          (b) Longitudinal

(C) LttCral            (d) All ofthcsc

c)5瞼 m ttπ赫 弔ヽ 飲 ヵHqく輌 爾`囀 孤誦 爾詢 わ

(A)｀Π希欽 t舗可赫

(B)舗 n.d.う 伴嗣 綸 ヽ飲 ●Ч[司赫

(C)Ftttき缶綸可薇田

(a) (A),(B),(C)        0) (3),(A)(C)

(C) (C),(3),(A)          (d) (C),(A),(B)

WЪich is thc corrcct ordcr oFscqucntal stcps ror an clccmc a,動 Sionlcchquc?

(A) PrcsSing of flbrc cnds For ision

(B) Application oFhcat ror smOothcning oFend surfaccs

(C)Alignmcnt ofbrokcn ibrc cdgcs

(a) (A),(B),(C)          (b) (3),(A),(C)

(C) (C),(3),(A)          (d) (C),(A),(B)

(8)勧 叩 赫 市 枯 司 劇輛 楡 撃 ぃ 電 飛 逢 ~… t希 欽 噛

綸 商 綸 司IR翻詢 き

(a1 001            1b)003

(c)  005                   (d) 009

By using spingmvc splicing tcchnique, what iS thc valuC Of mcan inscrtion

loss for multimodc gradcd indcx flbrc?

(a1 001            ф)003

(c)  005                   (d)  009

RT O.
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(9)t綱 耶`
'f口 'a引

['面賄
'可

un[t?

(→ tna.us。 派静昭 き腋 fmm蘇
(b) 憫 HJ釈

(c)れ

…(d)赫 輛

Ⅷ ch allong thc Follovttng is/arc dctcn■ ined by the rlbcr characte● 2atiOn?

(a)Fibcr untcgnty and pcrromcc For dc● rcd transmisslon ratc

(b)inStallation pract∝ s

(C) SeWiCe lmplcmcntation

ld)A1l oFthcsc

(10)tn爛 ゛.1→くゎ 。劇J釧 爺 嗜   ｀判ЧHさ鋪 漏 諭 Ⅶ劇ミ 1

●)赫          (b)赫

(c) 齢                       (d) メ、く。[

In thc structurc of ibrc,the lieⅢ  iS guided OЮugh thc∞
"duc to total intemal

(a)  Rcnection              (b)  Rcfraction

(c) Dinctlon          (d) Dispersion

(11)■ 0。゛
"[う

希 雨 31n可 爺 爺 鱈 aコ編 Ч¶■ヽ oさ 泳 t諭 赫

oぅ ta軍。さ?

(al ●k              (b)論

(C)qヽ 柳同m         (d)―
'さ

1豪噸

In thc smcture or rlbrc,which component providcs additional strcn■ and

PFe■entsthc ibrc tom any damagc?

(a)COrc          o Claddlng
(c) BufFer Coating       (d) None ofthcsc

(12)5t命
"鋼

則

…

赫 i燕希 命 哺 面

“

綴 oマ赫 さ ?

(al 魚晰まい同          (b)蒻 弘

(C) で1`)                 (d) ― でF'

Whch rays exhibitthe vanatlon in the“ ght arcptabniけ ablitv ofthc ibrc?

(al MCddiOna1        0)Skew
(C) は y            (d) A‖ oFthcsc
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(1助 事 い 北 tう誦 わ 引くnЧ。劇 Ч御[t棘 1求 い さ ?

0-     tbl…

(c)爛         (dl。 て 雨 箭

WЪich kind or dispcrsiOn phcnomcnon givcs isc to pulsc sprcading in singlc

modc nbrcs?

(→  Inm mOdcl        (b) IntCrlnodal
(C) MatCrlal         (d)Group vclocity

(14)捕鋪哺輸 iさ命 m.Ч■゙ un蒻赫 論前 う■ qma[ミ ?

(→ tぎ 嚇`
`・

K"青
"赫

輛

0)oョ 申哺

(c)さ訳ti`‐ oH W枡

ot奇 諏 楡 翻 珂≧→蒟
Consider thc slatcmcnts glvcn bclow,which a『Юng thcm is not a dra■

7back of

double crucible method?

(a)Utinty in mass production oF ibrcs

o)High Attcnualon

(C) High OH Contcntin drawn flbcr

(d) Addidon oFinpunty whilc thc Flbrc is dram

(1勁 捕 鍮 楡 ゴ活 節 ｀ 彎 駅 `utt tn漏
'輸

て 爺油 罰 命 m"“q`

勲H ξOミ ?

(A)t罰輌

0)ヽ

『

:。 1● 葡 6● Iq・I

(C)■罰 d詢

(D)電照`u● 罰綱

'…
(al (3),(D),(A),(C)      (b) (A),(B).(C),(D)

(C) (C),(A),(D),(3)       (d) (D),(B),(A),(C)
Considcr thc asscrtion givcn bc10w,whiCh is thc corcct SCquential ordcr of

pКccss adoptcd in glass flbrc prcparation?

(A) Dra■ ing of flbrc

(3)ProduC10n of purc glass

(C) Puning Of flbrc

(D)ConvCSiOn ofpure glass into prcronn

(al (B),(D),(A),(C)       (b) (A),(3),(C),(D)

(C) (C),(A),(D).(3)      (d) (D),(B),(A),(C)          P..。
.
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(16)MCVD(て¬R檜日 。ヽl“●q!●4■
":qO弔

■尋)う 。iЧ H[■ ｀ ヨ會■さ 訳ヽ 燎

…
J、可歯 ant?
(a),日            (b)●4H

(C)`¬            (d)赫

At which lcvcl or tcmpCFaturC docs the oxidatlon proccss∝Cur in MCVD

(MOdincd chcmical VapOur DcpOsition)tCChnlquc?

(a)Low           (b)MOdCratc
(C)High           (O Unprcdictablc

(17)乖 う メ● Rlヽ い ヽ 四 1,やR"ぃ Kヽ GHH・I蘇 喘 [● い ね 。[H[q"!舌 )0コ 匈

躙 櫛 さ鎌 締

… …

dЧ判・ 奇
'市

櫛 む

(a)   金                                 (b)   
ていf尋た

“
訂

(C)"ЧЧl・t(ζζ―マ )    (d)…   (｀結Π)

In Raylclgh scattcing or"ght in glass,at whlch typc oF tcmpcraturc does thc

glasS aFaln thc statc oF thcnnal cqullibhuln&exhibits its rclat市 ly to anncaling

tcmpcraturc?

(a) JunctiOn          (b) Fict市 c

(C) BrCakdOw■             (d) Decomposition

l189甲 希

…

n諭 1-一 ヽ押 柿 求 繭 櫛 さ 1

0求       0‐
(c)博取雨           (d)コ心薇1ミ IX■ぎ

Thc micrO輌 pic bcnding losscs ShOW an exponentlal incrcasc duc to_____― ―in

radius oFcurvamc

(a)  inCMSe                 (b)  Dccrcasc

(C) Slabihtv            (d) Nonc ofthcsc

(19)針可うミモ前 5ti― n■ 倫 罰 輸w so■ 綸 きヽ、f紳鳳 ま「
さ?

(a)  3“平j｀甲■                 (b)  fキ 国民■

o派 瓢     ldl劇 漏 赫

VVhich alnong thc fonowlng iS Esponsiblc for gcncrating atcnuation of an

optical powerin ibrcs?

(a)Ab"rptlon        (b)S∽
“

●ng

(C) WaVCguldc efrect      (d) A‖ oFthcsc
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20)事 ― n■ liFg漁 令 輛 1薇 罰 椰 繭 辱熙輛 哺繭 ｀ 鋼

れ さ|

In lhe stmctue offibrc cable. the refiactive index of the core is always

the refiactive index ofthc cladding.

(al :eSS面

(C) grCater than

(2r) +s6rFcrn€n 

- 

e,ff{qr*<ns{tdri t

(a) frt6
(c) +cff

O) iaff
(d) 3ctnsS

The order ofmode is oqusl ro the trumbc( of field 

- 

asoss thc gurde-

(a) Zeros (b) Poles

(c) Ones (d) All ofthese

(22) r!+s&!ui* ifu*vretrot,
(a) ftnra*her< otffin-ssiBr&lro
G) ft{rd+\qTq :nto}asiGr6flrc
(c) &a +lrqrs slr fenrd qiEr6 EIro

(d) stash qr{ dt{ E}d dBrff rr5
Multimode sep indcx 6ber has :

(a) Large core dianreter and largc numcrical4cnurc

O) t$ge core di8mcisr and small nunedcal apcrture

(c) Smatl core diameter ard larg€ [umedcal 8p€rturc

(d) Sdtall core dismet€r and small numerical apcrture

@) rg cts i* €* ii$rf,l A r-eti tuM t0 t,
(a) cgrisQslsaR@iirdt
O) tg+s*rotmiig$*uen
(c) cGtilc Qq rdR igol t*
(d) q
The performance characrerisics of multimode graded irdcx fib'res rre :

(a) better than multimode step indsx 6bres

(b) same as multinrodc step iod€x fibrEs

(c) less€t thsd multimode stcp indcx fibres

(d) Neglible

(a) ia
(c) iwr<

。)ヽ ■●qく

(d)-1さ ●X■ぎ

O) equd to
(d) None ofthese

PTO



117EF303                        (8 of12)

(24)ぃ it衝 1“薇颯`[― 甍゙― 詢 ミ:

Ill smgle modc rlbFeS thC ttЮ st benCncialindcx pront is i

(a) StCp index (り  Graded index

(c) Stsp and GEded Indsx (d) Coaxial Cable

(25) i& ECR igi eqr+{in f* v6R qtsftd tdr i ?

(al でヽ コ寺田

0き ●II逢轟

(a) sdtdq
(c) rdu

O Tangentlalけ

(c)  Longltudinally

(a) ftffilptrd EIff

1s) r<risur5rft

(a) Radiative loss

(c) Absorption loss

0)ヽ≧軍心相

(d) 熙円■0■ 漏

0)~

“

)―

6y fre({6F

(d) Sqc €Iff

(b) SCattcrlng loss

(d) Attcnuauon loss

How does the refrartive index vary in graded index fibre ?

o)Radially

(d) Transvcrsely

(26)合日1さ爾 対嘔:衡い回int?

(→ い。澪滝き 隷熙t (b)'議訴鶏t
(c)、飛き 課用t  (d)縮 t
Whch ofthc following has morc distortion?

(a) Singlc modc step index flbrc

。)m indcx nbrc

(C)MulimOdc stcp index llbre

(d) Gl^ヽミflbrc

t271鋪 1さ命 哺論 (縮)tキ薫 歯 ma?

Which ofthe following loss occurs inside the fibres ?
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(28)甲
"■

■ヨ日い:ヽυ[■■Omさ ?

(al ●H[■ qq:口         (b)¨ 田口 Л円爾

(C)  。H[・10■■■■             (d)  31mHく qlq

What ca,・。いH micm“opic bcnd?

(a) UruFonn prcssurc     (b)Non‐ unifortl volulnc

C) UnifOm v。ltullc      (d) Non‐ uifo:・・,prcssurc

c9蒻 疇 さ颯岬飛
"偽 爺 itta論勲 爺 t?

(a)メぐヾ :        0)民 暉 命蒻 Xu、Ч

(c)マ直 メo゛[        (d)赫
"ut。

1

Wlcn more tt onc modcis propagating,hOW is it dispcrsed?

(→  Dispcrsion          (b) intermodal dispcrsion

(C) MatCdal dispcrsion      (d) WaVeguidc dispcrsion

005_n■ tヽマ赫 鋪 ‐ 6‖Ч・ 舗 ＼f締爺 象 嫌

"｀
Sヽ

赫 力
"ミ
|:16象 15れミl

(a)  055677                  0)  5577

(c)  02458                   (d)  0647852

Calculate ttF nulncio」 apcrturc oF an optical flbrc whosc core and cladding arc

made ofalaterlas orrcnacive indcx 1 6 and 1 5 rcspcctivcly

(a1  055677                  (b)  5577

(c)  02458                   (d)  0647852                       (lX30)

2 6)赫 tう― n4漁司Nwヽホ莉t?

wha is the basic prlnciple or‖ ght pЮpagation in optlcal■brc?

tlll師 油 3椰 M・u聞 頭 奇 t輌 き

"油
う 対 嘔N、 補 。円 f油 、n[ミ ?

Why●Hca bascd 816S matchal`mo゛ mdCly uscd to makc nbrc?

いリー R4t●■K'1■繭 莉ミ?

WM arc skcw raysin optical ibrc communication?

(vl赫響 q・ [ゃ ― R・ t ・` aヽり赫 1

Give my‐o propc■にs of gradcd index optcal ibrc

tvl tigrqreilbqsr+ ftqMqtigf,Ii ?

Wltar arc th€ rcqufuttrEots for sclection of fihe marcrials ? (2x5)
P.T.O.



EEn3 (roofr2) ll1

3. (D yoltfrc itl t frsI i qlq{rsrytt r sffitrs cptcRifl i ftsrd 6l scald t

What do you undcrstuxl by modcs in optical fibre ? Explain thc modcs in

plaorrr gui&.

(ii) qls* *.fuft eri z qaG<E*sifu i tmfcfrr t

Whst is 'mod. cln-otr cadition ? Write thc difierw bcrieeo singlc ttrode

and multi modc fihc. (5x2)

4 o)“ ゃ:Ⅵ き噸 抑 倒qoく さ3TR引 :H甲計む
'酸

お両 → -1

What do you undcrsland by clcctrKIInapctic llaturc of hght?Explaln poyn“ ng

th∞rcm

い)ゴ 赫 ― 論
―

翻 事 ― R● tき 腋 師 狂 計卸い 輛 赫

電●■■派べ 1

Explain thc total intcrnal rcncction tt dcive thc exprcssion or nuncncal

apcnurc fOr optlcal flbrc                                  (5× 2)

5 0)mt命 師 活
―

ゴ 奇 蒻ヽモpu輌 】マ飾 (H●に、 l

Explaln the vanous structurc oroptical flbrc with thcir charactcrlstics

(D負畔イメやKきま ●素 爛 →ぐHョに、1

Explaln thc vanousり

"s of COre and Clad matcnals              (5x2)

6. ftq 61sfu<R q{grrs ,

Explain the following in detail :

(i) iGc-{A*ftfuiq{ql

Fibre fabrication steps

(iD qrk6r sffiftd {{rqcslq 5dt qcrqftfu

Plasma activated chemical vapour depositioD technique. (5x2)
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7 ●"｀
研 ゴヒ●赫 ― n囀。・ 劇さ儒 奇―

:

…
be thc Folb宙電 wtth the ald ofJmple ray dlam and Fe麟

"t市
e ndex proile:

0ぃ 。飛き轟 t
0SIngle mode step ndcx ibrc

tll)ヽ飛やq―豪燕t
●)Muld‐mode step‐lndcx■blc

oD逢゛爾、飛t
nded_indcx mid‐ modc i晩                          

“

)

8 o ― n4t飾51でぃ■意調m■ 31-●囃1いさ?蒻-04希哺

tさまさて,命告ξHゃ、ヽ 調
`●
■載む― l

Wby∞uplcrs壺 s口l― arc requrd h optld ibre lnk?hcn a lght∞ u嶼

is conndcd to flbrc,un typcs ofio― are pmdl´
“

?Explaln

o)13四 論 Ⅲ

…

m機 哺 嘔 評 れ 輌 飛 ― n4t■ Ⅲ 日 05

dBb lt:tヽ ま 前 鮒間 6岬 劇 ね 薇 諭 無 埼 載 m NIHzモ lt

n■■赫 R燎
"赤

甲輸 ●く
""轟

山 希飾くさい躙耐口爺満

n9.1餘 Rl

A long slngle mode op● cal fl晩 陰 an atnuaton of 05 dBkm i■■m

…

at a Wavclength oF 1 3 11m‐ 6blc corc dlmetcr is 6 μm and laser

so… bandwldth is 61XI MHz Compr thc h"shold optical powe FoF

summated Bi1lo面 耐 Raman scamng wlthla the 6bre at the wavelength

(5× 2)pecincd

e. AqitftFfi aq{{fuqQsMfdfus,
write shon note on any tio of the followiog :

(D rsrkdsrgq-6

Expanded beam connectors

(ii) qr{ RIw
Fusion Splice

(iii) iig il ftFrq !-5R + rscl
Vadous dispesions ir 6bre (5x2)
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