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OPTICAL COMMUNICATION
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Before answering the question-paper candidates

should ensure that they have been supplied to correct

and complete question-paper. No complaint, in this

regard, will be entertained after the examination.

Note : Attempt Five questions in all, selecting at

least one question from each Unit. All

questions carry equal marks.

6. (a) Explain in brief the commonly used LED

structured for optical fiber communication

with their merits and demerits. 7½

(b) Describe the two processes by which light

can be emitted from an atom. 7½

Unit IV

7. (a) Discuss the principle of operation of

injection lasers with suitable diagrams.

7½

(b) Briefly outline the merits and demerits

of the LED in comparison with injection

laser for use as a source in optical fiber

communication. 7½

8. (a) Explain, what is meant by the long

wavelength cut-off point for an intrinsic

photodetector, deriving any relevant

expressions. 7½

(b) When 3×10" photons each with a

wavelength of 0.85 µm are incident on a

photodiode, on average 1.2×1011 electrons

are collected at the terminals of the

device. Determine the quantum efficiency

and responsibility of the photodiode at a

0.85µm. 7½
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Unit I

1. (a) Draw the block diagram of optical fiber

communication system. Explain the

function of each block. 7½

(b) A step index fiber has a solid acceptance

angle in air of 0.115 radians and a relative

refractive index differences of 0.9%.

Estimate the speed of light in the fiber

core. 7½

2. Explain, what is meant by a graded index

optical fiber, giving an expression for the

possible RI profile ? Using simple ray theory

concepts, discuss the transmission of light

through the fiber. Indicate the major advantage

of this type of fiber with regard to multimode

propagation. 15

Unit II

3. (a) Describe the mechanism of intermodal

dispersion in a multimode step index

fiber.

(b) An 8 km optical fiber link without

repeaters uses multimode graded index

fiber which has a Bandwidth-length

product of 400 MHz km. Estimate the

total pulse broadening and rms pulse

broadening on the link if RZ code is

used. 7½

4. (a) Derive and expression for rms pulse

broadening due to material dispersion in

an optical fiber and define the material

dispersion parameters. 7½

(b) Explain, what is meant by critical bending

radius for an optical fiber. 7½

Unit III

5. (a) Describe the three types of fiber

misalignment which may contribute to

insertion loss at an optical fiber joint. 7½

(b) The Fresnel reflection at a butt joint with

an air gap in a multimode step index

fiber is 0.46 db. Determine refractive

index of fiber core. 7½
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