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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.

Unit IV

7. Briefly describe the two processes by which

light can be emitted from an atom. Discuss

the requirement for population inversion in

order that stimulated emission may dominate

over spontaneous emission. Illustrate your

answer with an energy level diagram of a

common non-semiconductor laser. 15

8. (a) Draw the structure and electric fields in

the APD and explain its working. 7.5

(b) Write a short note on quantum efficiency

of optical detectors. 7.5
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Unit I

1. (a) Explain in detail the block diagram of

optical communication systems. 7.5

(b) A multimode step index fiber with a core

diameter of 80 µm and a relative index

difference of 1.5% is operating at a

wavelength of 0.85 µm. If the core

refractive index is 1.48, estimate (i) the

normalized frequency for the fiber (ii)

the number of guided modes. 7.5

2. (a) Discuss the signal distortion in single

mode fibers. 7.5

(b) Discuss pulse broadening in graded index

fibers with necessary equations. 7.5

Unit II

3. Discuss absorption losses in optical fibers,

comparing and contrasting the intrinstic and

extrinsic absorption mechanism. 15

4. Briefly describe linear scattering losses in

optical fibers with regard to : 15

(a) Rayleigh Scattering

(b) Mic Scattering.

Unit III

5. A single mode fiber has the following

parameters : 15

Normalized frequency (V) = 2.40

Core refractive index (ni) = 1.46

Core diameter (2a) = 8 µm

Numerical aperture (NA) = 0.1

Estimate the total insertion loss of a fiber joint

with a lateral misalignment of 1 µm and an

angular misalignment of 1º.

6. Describe with the aid of suitable diagrams the

mechanism giving the emission of right from

an LED. Discuss the effects of this mechanism

on the properties of the LED in relation to its

use as an optical source for communication. 15
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