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(1t The marks are indicated in the right-hand margin.

(1] There are NINE questions in this paper.

(1) Attempt FIVE questions in all.

(1w} Chuestion No. 1 is compulsory.

1. Choose the correct answer (any seven) :
2x7=14

fa] A step-index fiber has a core with a
refractive index of 1'5 and cladding
refractive index of 1-46. Its numerical
aperture 1s

(il 0156
() 0244
i) 6344
fiv) 0-486
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h)  Inside the ideal dielectric medium
'- (i} free charge density p 18 zero by
 conductivity ¢ is non-zero
(it} p is non-zero but o is zero
(i) both p and ¢ are zero

fiv) both p and o are non-zero
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A grep-index fiber has a core refractive
indey Lo end a2 cladding refractive
incex 149, The core diameter 15100 pm.
H.ow nuary zurded modes are supported
-, ‘e foer i the wavelength of light is )

RS oam
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3 (31 Slier with @ parabolic profile has an
axied reiractive index of 1446 and A of
"3 . Wra: 1s the pulse broadening
per amt length due 16 intermodal
gispersian’

. 304 nmykm

j;) 60§ nm/fkm

M 608 ps km

i) Zero

Which of the following refractive index
profiles is suitable for achieving the
dispersion-flatiened design of a single-
mode fiber? )
fi’ Matched cladding 4
(if) Triangular profile

ip W-profile akubihar.com

{iv} Depressed cladding™
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) In a mualtimode fiber. the “strength
member T

i} must be placed along the c;{
axis of the cable

(uf must be placed in a coaxaal
cylindrical confliguration

(it} can be placed anywhere within the
cable akubihar.com

fiv) is not required at all

{gi  With an OTDR, 1t 15 possible to know

(i) Ahe location  dependence  of
attenuation

fii) the overall link length
fli} splice and connector loss

fiv} All of the above

(h) Inan LED, which of the following factors
affects most severely the efficiency of
the diode and cannot be elimj__ga;ed aveil
in principle? L

(i Fresnel reflection s
fiij Back emission

(i) Total internal reflection
(iv} -Abserption
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(4) (5)
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* Photcconducting  detector can  be 3. fuy Explain line, v pe
constructed from D [ e anized ol fpodes
i raw  the intensity paltcrnsﬁisugll-
an antrinsic semic uctor ‘ | -
1si¢ semiconductor patterns for the following Lp modes,; 7

(i) LP,, *

an extnnsic semiconductor

polyervstalline material (%) LPH akubihar.com

i b of the above i) LP,,
. = (tv) LPy,
Gain in EDFA depends on which of the
. - . v/ LPy,
OWINg laciorsys
o . (vy) LP
Joping concentration / 21
b i .
ngth of the doped fiber () Derive the €Xpression for numerical
. ! a E v
e p rture fﬂr a Pafabcr]_tc PTDﬁlt‘-bascd
S S S graded index fiber. -
Wil of the above
4. With the h : . .
akubihar.com the follow: elp of suitable diagrams, explain
ollowing - 3ixd= 14
Tyl dvantaces o ke TS
Expl: tvantages of optical fiber fal  Goos-Haenchen shift
compared (o COppPer wires, i
- ‘ (b)  V-number akubihar.com
§ ypical  relative  refractive  mdex
lifference for an optical fiber designed s/ Mode-field diameter
for long distance transmission is 1%. _idl Difference between single-mode and
- ctimate  the NA and the —solid . : .
Estimate the NA <1.ﬂd ) the ; n’n}ilu mode step index fibers
acceptance angle in air for the fiber
when the core index is 1-46. Further, 5. ;’f/a} Explain different types of distortions 11
calculate  the critical angle at  the an optical fiber,
are-cladding interface within the [iber. _ ) _
re-cladding t Cof () A multimode step-index fiber has an %\
It mav be assumed that the concepts o . L
PR o hold for the fiber - of 003 and a core refractive index
2t .a" it ."‘.'- 1L C oar 1€ 10 ! -y > : .
peometnc opues ho 1-45 The material dispersion param:
{ Continued ) L1 /655 { Trer
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for the fiber is 250 ps nm ™' e~} which ay Ualeshite The i“‘_'idﬁni optieal power

makfes material dispersion the totally ;:--rpml-c;% 1‘::‘1‘:1:31:‘;:: phﬁli;- ‘t(-]f

dominaling chromalic dispersion 0 ;.ar‘; |‘1m: ,H_ deqrﬁb p{i Obom .

snechanism, Estimate the total r.m.s. } faku[-;iééré o B
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pulse breoadening per kilome ' ' .

R &P ilometer when 8,/ juj With ~the help ol neat diagram(s)

e tiper is used with an LED source of _ ,cirf‘(:". o the working of PIN L

rorE. spectral width 50 nm. 7 .\, - bt e e photodiode.
| .//. i Eaplain e Totlowing . Bvan]
34/ Discuss the major requiremnents for an ~ 4 Optical circulat
7 optical detector. 7 ' o o
‘ v (i) Fiber bragg ratin
h// With the help of suitable diagram{s] ’ ¢

and  exar 5% i ] . ;

inc _L-\_’*-“"‘P‘-“bs explain _th‘? d”?':t 6. 44 Describe the passive optical couplers

and indirect band gap semiconducting - ith neat diagram(s)

maieridals. . i '

akub o rise ti
ihar.com o) Explain rise time budget.

q)  The refractive index of the InGaAsP
mon ol a—n ll"l_]E(_:l.‘:Dn jaser at a PN
of 1-3 pym is 35 and the
cavity length of

aclive TE
wavelength
dev e has an active
a0 pm. For o laser operation at a
wrvelength of 1°5 fm, determine (i} the
laser emission mode index, i the
ion of the modes in

frequency separatl
in order to produce _
akubihar.com

the acrive cavity
construchive pterference.
‘1 A photodiode has a quantum cfficiency
of 65% when photons of energy

1 5x10°Y J are incident upon it.

(i) At what wavelength 19 the
photodiode operating?  cod
. Code.
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