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10.

Answer ALL questions.

PART A — (10 x 2 = 20 marks)
What are the advantages and disadvantages of multimode fibers?

A step index fiber has a core refractive index of 1.5 and a cladding refractive
index of 1.47. Determine the solid acceptance angle.

If the attenuation of an optical fiber is 0.2 dB/km, determine the output power
of a 30 km long fiber when the input power is 100 4W.

Define group velocity dispersion.
What are the advantages of double heterostructure optical sources?
List the ativantages of quantum well lasers.

Why are semiconductor based photodetectors preferred to other types of
photodetectors?

Distinguish modal noise and mode partition noise.
Define wavelength division multiplexing.

Distinguish fundamental and higher order solitons.
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PART B — (0 x 16 = 68U marxs;

Give an overview of the different guided, radiation and leaky modes
of optical fibers . (5}

Give a brief note on linearly polarized modes of an optical fiber. (5)

Determine the fraction of average optical power residing in the
cladding of a step index fiber having a core radius of 256 pm. The

fiber operates at 1300 nm and has a numerical aperture of 0.22. (6)
Or

Draw and explain the structure of a graded index fiber with
expressions for the refractive index profile, numerical aperture and
the number of guided modes. (10)

Caleulate the number of modes supported by a graded index fiber
having a core radius of 25 x'm and operating at 820 nm. The fiber

has a refractive index of 1.48 at the core axis and a cladding index
of 1.46. Assume a parabolic index profile. 6)

Explain the scattering and bending losses of an optical fiber with
neat diagrams and expressions. 8)

Explain the different factors that cause signal distortion in single
mode fiber with necessary expressions. 8)

Or
With iefractive index profiles and other relevant diagrams, explain
standard single mode, dispersion shifted and dispersion flattened

fibers. 10

Write a brief note on polarization mode dispersion. (6)

Explain the basic principle of operation of injection laser diodes. (8)
Calculate the internal power generated in a LED operating
at 1310 nm with radiative and nonradiative recombination time

of 40 ns and 100 ns respectively. Assume the drive current as
40 mA. (8)

Or

Explain the different issues and considerations involved in coupling
the optical sources to optical fibers. 8)

Explain the fiber splicing techniques with necessary diagrams. (8)
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Explain the operation of pin pnotodetector with necessary diagram
and expressions. (8)

Describe the different types of noise affecting the performance of
a photodetector and derive an expression for the signal to noise
ratio. 8)

Or

Explain the working of a high impedance preamplifier using FET.
Compare its performance with a high impedance preamplifier using

BJT. (10)
Describe the different error sources affecting the optical
receiver. (6)

Describe the principle of operation and applications of Erbium
doped fiber amplifiers with neat diagrams. (10$)

Explain the rise time budget for an optical digital transmission
link. (6)
Or

Explain the SONET frame structures and SONET rings with neat
diagrams. 10)

Discuss the role of WDM and solitons in achieving high speed and
high bandwidth optical services. (6)
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