
USN
i

GBG$llr ]] r l

D
O

O
c3,c

6

6

/. ct

Zrlr:a
a3 :t

la)

-d)

cia>
!:t
.= o

^)Yo-
t) ,t

-=

'o
F=

!' 4)'Z a.

)a
Ca
e7:
o.,o.j

b:

=U
>1 +
-^ o

o=
F>

C<
_ a.l

2
./.

a
L

c-

E,ighth Semester B.E. Degree Examination, July/August 2022
Fiber Optics and Networks

I'irnc: 3 hrs. Max. Marks: 80

Note: Ans'tper ony FIVE rttil questions, choosittg ONE full question f,'om euch module.

b.

Modulc-1
Describe any fivc irnportant advantages of optical fiber cornmunication ovcr othcr
communication. (lo Nlarks)

A silica optical liber with a core diameter large enough to be considered by ray theory
analysis has a core reliactive index of 1.50 and a claddrng refractivc index ol 1.47.

Determine
(i) 'Ihe critical angle at the core-cladding interlhce.
(ii) 'l'he NA for the frber.
(iii) 'fhe acceptance angle in air tbr the fiber. (06 N{arks)

OR
With relevant diagrams, explain the diffbrent types of optical fibers, considering thc

1sEC82

(04 Marks)

(08 Marks)
(08 Marks)

(06 Marks)

(06 Marks)
(04 Marks)

(08 Marks)
appropriatc

(08 Marks)

2a.

b

refractive index profile, number of modes and materialused. (12 Marks)

A multimode step index fiber with a core diameter of 80 prm and a relative index differencc
of l.5oh is operating at a wavelength of 0.85 pm, If the core refractive index is 1.48,

estrmate:
(i) The normalized frequency lbr the fiber;
(ii) 'l'he number of guided rnodes.

Module-2
3 a. Derive an expression for r.m.s pulse broadening due to intermodal dispersion in multimodc

step index fibcr.
b. Ilxplain diffbrent absorption mechanisms in optical fiber

OR
4 Explain the diffbrent types of bending losses in optical tiber.

5a
b

Module-3
Derive the expressron fbr quantum eflictency and output power fbr an LED.
Describe the difltrent noise sources alibcting the photo-detector along with
expressions

a.

b. A step index fiber has a core refractive index of 1.5 and a core diameter of 50 pm.'fhe fiber
is jointed with a lateral misalignment betrveen the core axes of 5 prn. Estimate the insertion
loss at the joint due to the lateral misalignment assuming a uniform distribution of powet'

between all guided modes whcn :

(r) There is a small air gap at the joint ;

(ii) The joint is considered index rnatched.
c. Explain V-groove optical tiber splices techniquc.
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b.

a

b
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OR
Starting from rate equations, derive the expression for the number o1'photons / unit vcllumc

resulting from stimulated and spontaneous emissions in LASER diodc. (10 Nlarks)

Draw and explain two types of front-end amplifier used in optical fiber conlnunicatiou.
(06 Marks)

Module-4
L,xplain the operationalprinciple and implementations of WDM with diagrarn. (0tl Nlarks)

Describe the working principle of isolators and circulators with suitable diagram. (08 Marks)

b.

OR
Drarv the energy-level diagram indicating the transition processes in erubium

tiber amplifier and explain the amplitication mechanism.

Based on general application, explain three types of optical amplificrs
diagrarn.

Nlodule-5
Explarn the different types o1'optical networking node eiements.

Explain A1'M protocoi architecture.
a

b

OR
10 a. Explain public telecommunications networks review with neat diagram

b. Explain an optical packet srvitching network with neat diagram.

**<>kr<*

doped silica
(06 NIarks)

with relcvant
(10 )Iarks)

(10 NIarks)
(06 Marks)

(10 N'Iarks)
(06 Marks)
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