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ts. TECH
(sEM V) THEORY EXAMINATION 2027-22

OPTICAL COMMUNICATION
Time: 3 Hours Total Marks: 100
Note: l. Attempt all Sections. If require any missing data: then choose suitably.

SECTION A
l. Atternpt a/l questions in brief.

a. Define acceptance angle and nLtmerical aperture
2 x l0:20

b. Explain normalized frequenc,v (V) value in a mr.rltirnode and single mode optical fiber.

c. Classify different types ofnonlinear scattering in an optical fihrer.

d. Differentiate between electijcaI and optii:al bandwidth using liequency response curve.

e. Explain the importance of double hetereo-junctiou structures ir-r an optical source.

f. Plot the effect ofternperature on the avalanche gain ofa photodiode.

g. Define receiver sensitivity and quantum limit.

h. Define Intrinsic and extrinsic absorption in an Optical Fiber.

i. Formulate the condition of minimurn Cain in Fabry-Perot t--avitv to sustain Oscillation.

j. Define Stirnulated emission.

SECTION B 
:-.:

Attempt any three of the following: 10 x 3 : :0, l;:':
a. bind out the relationship betrveen acceptanee angle and relractive indices of i 1

core. cladding and medium fbr a Jight-iay incidenf on tile fihtr core. Calculate the

Ngmerical up".trr" of step inctex.fi.tiei having core ret-r'active incie.r ot'1.56 ano cladding

refractive index as I .40.

b. Define attenuation. Consider &.3S km long optical f'rber rvorl<ing at r,rcvelength iI) of 130

nm and has an attenuation'of '0.4c1Btkm, find out the output optical power if 200pW of

c. b.fine populationlin'fdision. Also Derive the threshold condition for laser oscillations to

sustain.
d. Explain the possible noise sources in a photoclioc{e. Also explain quantum noise in detail'

e. Discuss Free space optics (FSO) based communication sy'stbnis'

3.

SECTION C

Attempt any o,xe part of the follorving: i.,. : l0 x I = l0

t"l 
'Ctor.iry optical fibers on the bas]s of nuinbi'r'of modes and core refractive index

profile. ' 
;

(b) i muitimode step index fiber with core diametc'J cf 
-/tlrrrir, 

relative re{iai;tive index

ctifference of 1.76/o is operating at a w:avelength trl'(l.85pr.rn. if the core refractive index

is 1.48, Estiraate (i) Normalizecl flequency (ii) Number of Cuidecl Modes.

4. Attempt riny one part of the follorving: 10 x X : 10

(a) ljetermine the rns pulse bi.oaclening (o. ) due to inter-modal dispersion in ternts of core

refractive index (nli.,, cladiling refractive index (n: ) ancl the length oi'fiber for a

multimode step indextber. e? krn optical link consists t'rf rnultirnocie step index fiber

with a core r#active inclex of 1.5 and a relative refiactive inclex dii'ference of I %o'

Estirnate the delay difference betrveen the slorvest and fastest modes.

(b) Explain the bencling losses in an optical fiber, al-qo calculate the criticai radius of

curvature for a multinrode fiberwith a core refractive index of 1.8. a relative refraciive

indexdifferenceof4g'i'irnclanoperatingwavelengthof0'82pm'
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5. Attempt any one part of the t'ollowlng: l0 x I = l0(a) Explain Fabqy Perot resorating cavity. A ruby laser contains a crystal of length 5cm
, with a refractive index of 1.67. The peak emission wavelength nom ttre device is 0.65

lrm' Determine the no of longitudinal modes and their frequency separation(b) Explain S-LED and E-LED strugtures with the help oiprop". Jiu!.u*.

6. Attempt any one part of the foltowing: 10 x I : l0
' (a) Explain principle, construction and working of p-i-n diocle. Discuss the factors which

limit the speed of response of a photodiode.
(b) Discuss the requirements of an ideal photo detector; also explain the construction and

working of avalanche photodiode.

Attempt'any one partof the following:
(a) Discuss Eye pattern features in an optical communication, also comment

Eye cliagram.
(b) Illustrate Power Penalty in an optical communication. Also explain

Power Penalties.
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