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FIBER OPTICS AND IASER INSTRT'MENTS

Paper : IE 703

F].tlt Marks : 1OO

Time : Three hours

The figures ln the margin htdicate
Jull marlcs Jor the questiotts.

Arlcsuser o;ny frue qtrcstions,

l. (o) What do you mean by 'Numerlcal
Aperture' and Acceptance Angile' of a
ffber ? Derive the expresslon for them.

2+6=8 .

(b) What are the different advantages of
optical flber over ttre copper wire system
in telecommunication applicaflon ?

4

(c) What ls V-number ? What is determined
using it ? 4

Contd.



How. ls stlmulated ernlssion different
from spontaneous emisslon ?

2

What are the purposes served by the
cladding of the optical fiber ?

2

Describe the process of producflon of
He-Ne Laser. 6

What ls Holography ? How photography
dlffers from holography ?

2+4=6

What are the advantages of optical
sensors compared to conventional
electrlc sensors ? 4

List the advantages arld disadvantages
of multimode optical fiber.

4

(a) E iplaln with necessary dlagram, the
process of 'absorption','spontaneous
emisslon' and 'stimulated ernlsslon' ln
a two level enerry system.

6

(d)

(e)

(a)

h)

(c)

(d)

2.

3.
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@ How is current measured using optical
flber sensor ? Show the arrangement
used for measuring current by Faraday
rotation.

(c) Deffne the folowlng parameters of a
coupler: 6

* TaP loss

Throughput loss

Dlrecflonallty

Excess loss.

Compute the V-parameter and the no.
of modes supported by a fiber
n1 (core) = I.54 and nz (claddin8J = 1.5;
core radlus 25pm and oPerating
wavelength ls ISOOnrru 5

What are intrinslc and extrinsic types
of fiber optic sensors ? Glve some
examples each of them. 4

What are the advantages and
disadvantages of a Laser DoPPler
Velocimeter ? E:rplain brlefly lts worldng
prlnciple with a sultable diagram.

6

Contd.

:3

*

*

(a)4.

(b)

(c)
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5.

(d) Describe with dlagram the method of
measurement of pressure by an optlcal
sensor.

(a) What is a'Microbend sensor'? Discuss
the principle of worktng of Microbend
sensor. 2+6=8

Describe anA tuo splicing technlques
with neat diagram. 8

State the difference between PIN and
APD photo detectors. 4

Differentiate between LIDAR and
RADAR along with their applications.

8

Show with a neat diagram, how Iaser
can be used for measurement of
distance. 6

How the Lasers are classifled dependlng
on the nature of the actlve media ?
Explain each of the categories.

6

What is irradiance ? How is it
calculated? 3

(b)

(c)

(a)

(b)

(c)

6.

(a)7.
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(b) List the types of Lasers used ln brain
tumor treatment. 3

(c) Discuss about resonator conflguratlon
of a Laser setup. 8

(d) What are the energles ln eV of light at
wavelengths 850, f31O and l5lonm?

3

(e) Describe diftaction, interference and
polarization. 3

8. Write short notes on : (ang Jour)
5x4=2O

(a) Q-Switching

(b) Mach-Zehnder interferometric sensor

(c) PopulaUoninversion

(d) Rayleigh scattering

(e) Skew rays

A Quantum efficiency.
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