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2012
PHOTONICS AND OPTICAL COMMUNICATION

Time Allotted : 3 Hours Full Marks : 70

The figures in the margin indicate full marks.

Candidates are required to give their answers in their own words

as far as practicable.

GROUP – A

( Multiple Choice Type Questions )

1. Choose the correct alternatives for any ten of the following :

10  1 = 10

i) The line rate of Optical Carrier level ( OC-3 ) in SONET

is

a) 51·84 Mb/s b) 155·52 Mb/s

c) 64 Kb/s d) 2·5 Gb/s.

ii) An FDDI network uses the topology of

a) Single ring b) Dual ring

c) Star d) Bus.
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iii) The transmitted data bit in NRZ codes occupies

a) Full Bit Period

b) Less than Full Bit Period

c) Half Bit Period

d) Less than Half Bit Period.

iv) The best pattern to achieve high speed in Manchester

Code is

a) all ones

b) all zeros

c) alternative ones and zeros

d) all ones or all zeros.

v) An optical fibre has lowest attenuation in the

wavelength range

a) 0·1 to 1 micron

b) 0·85 to 1·6 micron

c) 1·5 to 2·5 micron

d) 0·01 to 0·1 micron.
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vi) Intermodal dispersion in multimode fibre arises from

a) spectral width of light source

b) delay time difference among the modes

c) refractive index difference of core and cladding of

fibre

d) wavelength dependence of refractive index.

vii) Single mode transmission in an idealized step index

fibre is achieved provided that the characteristic

V-parameter is

a) 2·8 b) 2·0

c) 3·0 d) 3·5.

viii) Single mode zero dispersion fibres have

a) narrow band width

b) short repeater spacing

c) narrow band width and large repeater spacing

d) wide band width and large repeater spacing.
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ix) The power coupled from an LED to an optical fibre is

a) directly proportional to the square of numerical

aperture ( NA )

b) inversely proportional to radiance ( R )

c) inversely proportional to NA

d) Directly proportional to NA.

x) Which method allows large number of selective and

independent channels in optical fibre communication ?

a) TDM b) FDM

c) AM d) PCM.

xi) The main advantage of APD over p-i-n detector is

a) lower noise

b) higher gain

c) lower responsivity

d) higher quantum efficiency.
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xii) The predominant linear electric field dependence of R.I.

of a birefringent material is called

a) Kerr effect

b) Pockel effect

c) Faraday effect

d) Stark effect.

GROUP – B

( Short Answer Type Questions )

Answer any three of the following. 3  5 = 15

2. Discuss the parameters on which the dispersion in an

optical fibre depends. At which wavelength zero dispersion

may be achieved ?

3. a) Name the different loss mechanisms in an optical fibre.

b) Determine the cut-off wavelength for single mode

operation of an optical fibre guide having radius,

a = 5 micron, n 0 = 1·450 and  = 0·002. 2 + 3

4. Discuss the basic principle of OTDM. What are the

important differences between OTDM and electrical TDM ?

3 + 2
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5. Show the topology of FDDI network. Discuss the advantages

and applications of the network. 2 + 3

6. What is meant by optical power budgeting ? Write down an

expression for the same. 3 + 2

GROUP – C
( Long Answer Type Questions )
Answer any three of the following. 3  15 = 45

7. Explain the working principle of amplitude and phase

modulated electro-optic modulators with necessary

diagrams. 7 
1
2 + 7 

1
2

8. How does an APD provide large optical gain ? Discuss the

noise performance of APD. 5 + 10

9. a) What are infrared fibres ? How do they differ from

silica fibre ?

b) Design a multimode step index fibre with a V-number,

V = 100 and Numerical Aperture, NA = 0·30. This fibre

is used in data link with a 0·82 m LED source.

3 + 2 + 10
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10. a) What are the main factors on which the link design

depends ?

b) Discuss the main features of a Digital Optical Receiver

by drawing its electrical equivalent circuit and analysing

the same. 3 + 12

11. a) What are the advantages of semiconductor injection

laser over LED ?

b) What is a Quantum Well Laser ?

c) Draw the gain spectrum in a QWL and explain the

same. 3 + 6 + 6
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