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PEEE 5301

Sixth Semester Examination — 2012

OPTOELECTRONICS DEVICES AND INSTRUMENTATION

Full Marks —70

Time 3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

1. Answer the following in brief : 2x10

(a
(b
(c
(

)
)
)
d)

Define “Refractive Index” of a optically transparent medium.
State Huygens’ Principle of propagation of light wave.
What are the materials used for manufacture of optical waveguide?

Write Fresnel equation for Reflectance of light beam at the interface between
two mediums. :

What are the basic requirements which must be satisfied for Laser operation?
Whatis “Pumping” in Laser operation?

Draw equivalent circuits of a Photodiode operating under Photovoltaic mode
and Photoconductive mode.

What is the nature of transmitted beam of light if a beam of unpolarized light
is incident on a series of glass plates oriented at Brewster’s angle?

List different types of Modulation Techniques used in optical instrumentation.

Write the basic principle of operation of an Optical Time Domain
Reflectometer.

Derive the expression for the Resultant wave produced due to superposition
of two waves of same frequency propagating in the same direction. 5
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(b) Explain the following optical phenomena.
(i)  Polarization
(ii)  Diffraction
32 (a) Draw Ray diagrams showing propagation of light trough Step-index and
Graded-index optical fibers. What are the advantages and disadvantages of
using these fibers in optical instrumentation? 5
(b) Derive an expression for the “V-number” of an optical waveguide so that itis
possible for light to propagate properly without destructive interference. 5
4. (a) Describe with suitable diagram various types of optical Couplers and Splicers

used in fiber optic instrumentation. 5
(b) Describe the construction and operation of a Light Emitting Diode (LED).
Draw its Volt-Ampere characteristics showing its operating region. 5

5. (a) Why Stimulated Emission is preferred for Laser instead of Spontaneous
Emission? What is Population Inversion? Describe method of achieving
Optical Feedback. 5
(b) Describe the construction and working of PIN and APD Photodiodes. 5
6. (a) Briefly explain “Electro-Optic” effect. Describe the Instruments those are
designed based on this effect. 5
(b) Describe techniques used for measurement of displacement using
Optoelectronics devices and Instrumentation. 5
7. (a) Describe the construction of Fiber Optic Gyroscope and explain basic
principle of measurement. 5
(b) Briefly explain the objective of Distributed Fiber Optic Sensors System.
Draw functional block diagram and describe the functions of individual blocks
of the system. 5
8.  Write brief notes on any two : : 5x2
(a) Loss and Dispersion characteristics of optical fiber
(b). Construction and principle of operation of Gas Lasers

(c) Pulsed and Continuous type Lasers.
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