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Eighth Semester B.E. Degree Examiirfi*ibn, July/August 2O2l
Fiber Optics an{%&tworks d,.Fiber Optics and Networks

rime:3 hrs. ##'* m-. Marks:loo
Note: Answer agq_FtrE full qaestions. * 
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I a. Outline any light advantages of opt{gal fibers over copper yires or coaxial cables that are

used in communication links 3-g-tfansmission media (08 Marks)
b. Define Numerical Aperture(${"S"}dnd what is its significapce. With an optical ray diagram

and by derivation relate NA an$core-cladding refrac}*.,S*indices as well as NA and relative
refractive index A. *€ '," 5; 

- 
(08 Marks)

c. With a simple block ffiam, briefly explain thdffiital optical communication link that
employs optical fi .i:. .$ (04 Marks)

* "'
2 a. With neat sks. rc$#of the refractive indffi$ifile and light ray kansmissions, explain the

features ofi#"'h-multimode step index fiber{il sinsle mode step index fiber iii) multimode
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features o,,t-4= i!'multimode step index
sraded icdef'fiber (oarabolic RI orofil
features o@1-i\"multimode step index fi[eMi) single mode step index fiber iii) multimode
graded ipi{bi'ftber (parabolic RI prof{=.g).* - (11 Marks)

b. A mqflLit*ndil- step index fiber witkffidi'E'diameter of 8Oprn*frhd a relative index difference of
.85pm.If core

the fiber.
i) the normalized frequency (o1V humber for the ) the number-Sf*rnodes guided by

(04 Marks)
(05 Marks)c.

3a.

,u4 ffibutline any six pffi.ipnl feature reqqirer*tents of a good optical fiber connector. (06 Marks)
b. With a neat di f illustrativegg&matic, briefly explain the basic principle of operation

and three ad@*frtt*ses of expandedlmiam connectors. (07 Marks)
c. A32 x 9 multimode fibbr"kansmissive star coupler has lmW of optical power

ii) The signq! atfenuation per kilofrffi for the fiber -,'u

iii) The o,ver$tt signal attenuatimfor a t0 km opti-q#mk using the same type of fiber with
splBqsit 1 km intervals"udqqffiving an attenuadb,n%f ldB. (06 Marks)

b. Explaiur,'@ phenomena oil Q material absorption ana i9 linear scattering in optical fibers
that $eacl to losses of op1ie61&i$nals. _".\ (10 Marks)that.$eadto losses of op1ie61&i$nals. _k (10 Marks)

.qitli a neat diagram, exi{{$ tne techniqup,dffiffion splice for optical fibers. (04 Marks)
" "' is 1-,-

.*r- !" ' !P

:t'
launched int6'a single inputpdt. The average opticalpower ateach outputport is 14pW.
Find the total loss lncuffi& the star coupler and the average insertion loss through the
coupler. io* (07Marks)

The mean opticalrpoder launched into a

optical power at
i) The overafi Frgrlal attenuation ipffi-"rpithout any connectors or splices.
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a. With a neat schenfatic explain the structure and features of a high radiance surface emitting
LED. A::- (08 Marks)

b. Explain brieflyffi three key photon transition processes involved in laser action. (03 Marks)

c. Show the* deu,lvation of the mathematical Oxpression that estimates the amount of photon

emissio.+..qkr unit volume, starting from the two rate equations of laser diode. (09 Marks)
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6 a. With relevant dia$ams, explain the principlet offfiition of optical signal into electrical

signalbyaPlNphotodatector'. #"qW 
(o8Marks)

b. Wiat *" ,fr"-tfrri" p.ir"ipuf noises associatffi$photod"t""tors? Briffi,t*,liiljl;=J
originate. *i'&'.' 'i'"1- 

-

c. Explain the operation of a digital optiffip&eiver with a block ififfiim showing basic

+ (06 Marks)
sections. fu .s," tsii

' i. . .:* ilr ffi {{st._

7 a. With a neat block diagram, 
"rybib*'tfr" 

operational prinoin'H and implementation of a

wDM optical network. *t* #= d# (06Marks)

b. Explain th";;;;"ii"" *a$*ing of an optical isolplorg (06 Marks)

c. Based ", 
,h";;J "ffiVffi'"{t, 

.ipf"i, tn. tm." U#Wof optical amplifiers -"ilt^it'ril;
blockdiagrams. ffi- +*.
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c. iilfi'T"#iliiffi'**, ";;l;fi^ 
,h"'op"piio, of a MEMS technotogy based actuation

b. With neat diagram, explaiqilF& optical circuit swi4cfued:hdtwork' - t:' (06 Marks)

^ n,-:-,'-- ^-.-r^:- ^^^L ^f +*iphanranr lqwers of OSLaffio"" model. 
.'Il 

(07 Marks)

_8
8 a. Explain the consftffi and working of a diele.sdc.thin film optical filter' (06 Marks)

b. with ."b";;w;;;^;;i;t""the .qwttuction and operation .f reflection and

transmission+tq1# orlrractlon gratings. {$= ,Fr.d r- L-^r^--. L^.^,{ 
t:t"H:?

v. ",-: "i#]'.q&p----- ^ g.- * (06Marks)
mecha+lsilq Aestu {,,,{s

a$ h* , f,;,, - e\*s;"$g a. With a neiat diagram, explain theffical public telecoryrydhication netwo;k hierarchy'--

- w 6l,$**'& 'wlM' (oTMarks)

r ri,..r L .1:--^^ ^-'-r^:-oia- ^nfinol .i*-rrir "*i**ii&$rJnvork, -*.5- (06Marks)

c. DLLvL\r - . 
q - 

* n

l0 a. What are the fourfiasi$ functions p"tf".-ffi$flan optical p"po{<&witch? Show the overall

structural 1ol,|;#.,.brlipt."l p*t", 
"ffid-it[ 

tf,e optical pactc*\*itched network and briefly

exnlain. -i;"* ^ ,*.*.* # (91y"t'lexplain. { * 
dt h * .d .s.

b. Show the struptuTd of a metropolit#l#anetwo$ andegltti,
c with a neat*block diaeram' tgmnv-explain the gffi 01

(06 Marks)

Label Switched (OLS)
(07 Marks)c.
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