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pourt clated First Degree Programme Under CBCSS)
(Galreer Group 2(b) : ELECTRONICS

core course EX 1443 : Optical Communication
Hours Max. Marks : 80
.3
me.
PART-A
(Very Short Answer Type)

1 questions: One word t0 maximum one sentence.
ord

i . .
e most dominant source Of inherent radiation loss in a.fibre is caused by
; \What are SKEW rays in a fibré ?
| Whatare the basic attenuation mechanisms in a fibre ?
|, The outerjacket provides the fibre and
. the fibre ends mustbecut to the length of the

5 Togetatop quality splic
fibre.

i Whatis the role of repeaters used in optical network ?

7. What do you mean by mono-mode fibre ?

& Forthe higher order modes the field istri '
. s are distributed towards the
. Wavequide and penetrate in to the ' : : o

| 3 Whatare the advantages of tapering ?

0 The informatt '
t ; :
|t ation carrying capacity of the fibre is greatly enhanced by a process
(10x1=10 Marks)

P.T.O.
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359 PART -B

(Short answer) !
raph. Answer any 8 questions, g |

ot s P Ay ach qu&stign Ji
Whatis the role of cladding in optical fibre ? o
i ‘
12. Whatdoyou mean by V number ? !
| A

13. Whatare the drawbacks of SOA?

What are the major building blocks of an optical ComMMunicatig, .
Sten

mean by intrinsic losses ?

15. What do you !

16. Explain the refractive index profile of a graded index fiber.

17. What are the features of strength member used in optical fibre Cable?
18. Discuss fibre bend loss.

18. Write short-note-orroptical loss encountered-at-fibre-fibre interfaceg |
20. What do you mean by wave guide dispersion ?

21. Explain the concept of star coupler. l

2. W : ‘
hatare the advantages and disadvantages of optical communicationss
(Bt
PART-C
(Short Essay)

Not to exceed 12
Words. Answer any 6 questions. Each question carrest”

23. Explain the di
o ifferent stepg involved in slicing procedure
- Briefly explain acceptance con |
e.

25. W
hat do yoy Mmean by index Profile 2
| e 7
26. Discuss various types of Coupli
Ing.

27. E)( i ] ' l t N
' Ie-
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SECTION - A

Answer all questions. Each question carries 1 mark.

1.
5

3

Which materials are used for fabricétion of inner core of an optical fiber?
Name the ray that passes throughlthe axis of the fiber core. -

Which kind of dispersion phenomenon gives rise to.pulse spreading in single
mode fibers? '

What is the full form of LASER? |

Which type of scattering occurs due to interaction of light in a medium with time

-dependent optical density variations thereby resulting into the change of energy

(frequency) and path?

What is the use of an index-matching material in the connector between the two
jointed fibers?

P.T.O.



8.  Whi
ch wavelength is most suitable for pumpmg an erbium doped fiber amplifier?
9. W
hich mechanism is used in laser technology for generatron of lrght'?
10. The long cut-off wavelength of GaAs is 0.923 ,um Determlne band gap energy.

(10 x1=10 Marks)

4

SECTION =B

Answer any eight questions. Each question‘ carries 2 marks.
11. Mention the advantages of optical fi ber communlcatron system

12. Whatis the dlfference between radlatlve and non- radlatlve recombmatlon'?

13. Why is the bandwrdth of optical fiber high?

14. Draw structure.of an optical fiber cable and mark'par_ts.

15.  What is meant by the zero dispersion wavelength? |

16. What is the difference between intrinsic absorption and extrinéic absorption?

1%. State Snell's Law.

 18. What is the advantage of fusron splicing over mechamcal spllcmg’? |

19. What do you mean by the term modulatron in a fi ber optrc system'> |
20. Discuss about the sources ef'errors rn,an 'optrcal’recerver.‘

21. "What are t'he'factors en which the'polarization mode dispersion depends? .
Explain why hetero junction structure s preferred in fabricating LED and LD.

22,
of intrinsic layér in PIN photodiode?

23. What is the significance
N - 1725



ity of a detector having a quantum efficiency of 15% =t
ity :

- o4, Calculate the responsiV

-0.8um. -

: ‘ 'atiori in‘a laser?
iasion of radi

i et ted emiss! ‘

atis stimula

25. Wh |
e concépt of link power budget_

scuss th |
. DeE (8 x 2 = 16 Marks)

SECTION —-C

tions. Each question carries 4 marks.

Answer any six ques
ilica optical fibre has-a core refractive index of 1.48

fractive index difference of 0.27%. Calculate critical angle at core--

tive re .
2nd € 3 ce and also find numerical aperture.

cladding interfa

28. Usling figure explain the concept of acceptance cone.

ég How does the ray of light propagate in a graded index fiber? Explain with suitable

- diagram.
30 Summarize the main differences between multimode and single-mode fibers.
31. Describe about waveguide dispersion.

What is bandwidth in optical-communication? What limits the. bandwidth in optical |
fiber? -

32.

33. Explain the characteristics of various light carrying transmission systems.
34. Discuss about various types of fiber connectors.
35. What is V groove splicing? Explain with figure.

36. gxtpla{n with the-help of neat diagram working of a PN junction didde as a photo
etector. : '

- 37. Discuss the basic principle and operation of distributed feedback laser.
38. What is meant by responsivity? How it is related to quantum efficiency?

(6 x 4 = 24 Marks)

3 . N-1725



SECTION -D

Answer any two questions. Each question carries 15 marks.

39. Discuss the structure, refractive index profile and performance characteristics of
_ step index fiber and graded index fiber. :

~ 40. Draw a neat diagram and explain the ray theory behind the optical fiber
communication with a special mention about the total internal reflection,

acceptance angle and numerical aperture.

types of attenuation losses in optical fiber. Explain any two

41. Describe various
losses with diagram.

42. Draw block diagram of a generalized point to point transmission system and

explain.

43. Sketch the structure of an EDFA and explain the function of each component.

44. Describe with the aid of suitable diagrams the mechanism gi\)ing the emission of
light from LED. Also write about internal quantum efficiency and external

quantum efficiency of a LED.
' (2 x 15 = 30 Marks)

N -1725
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rme: 3 HourS
| PART-A

1(0_ No. 1 -16) : Answer all questions. Each bunch carries a weight of one.

Bunch-I

{@.No.1-4): Fill in the blanks.

4 Forall materials the refractive index p is

2 The wavelength region cérre'spor'\ding‘to third optical window is

3. When EDFA operates near nm wavelength region fiber attenuation

is minimum.

attenuation than the step

4. Graded index fiber tends to be generally
index fiber.

Bunch-li

(Q. No. 5 — 8) : Choose the correct answer.
is made to vary as a function of the radial

5. In graded index fiber the
distance from the center of the fiber.

a) Core diameter b) Cladding diameter

c) Refractive index d) Material density

8. The are removable joints which allows easy, fast, coupling and
uncoupling of fibers.
a) Splices b) Connectors c) Couplers d) Cladding

P.T.O.
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— is used to describe pulse broaden,',,g o
s ;
a) Plank’s effect b) Dispersion v
¢) Bending loss d) Scattering losg

8. Material dispersion arises fromthe variationofthe hecoy
as a function of wavelength. | |

a) NA. b) Refractive index
c) Diameter d) Length
Bunch -1l

(Q. No. 9 -12) : Fill in the blanks.
9. The are made by thermally bonding together prepaid fiber eng

10. The interaction of light waves with the molecular structure of the material ca

1. Mostcommonly used heating source in of singlé fibers are elec
arc.
12. The is caused by impurity atoms in the glass material.
Bunch - v

(Q. No. 13 - 16) : Choose the correct answer,

13. Rays are deflected according to law when crossing boundaries
oundaries.

a) Boltzmann b) Planck C) Snell’s d ,
14. World wide transmission standard for optical network js S
a) SONET b) DOT-NET ¢) DELL NET &) MAN
15. Gain of EDFA s in the range
a) 10-15dBm  b) 30—4m0-15d8 d) 30
16. cl?fize; t(i)mg budget apalysis is a convenient method for g N 4048
ptical fiber link. eter, Mining the

a) Noise level

b) Power
c) Dispersion limitation fovel

o n .
4K Olser atio
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' PART -B

. Answer any 8 questions. Each questions carries a weight of one

Kiida ):
I risthe purpose of cladding ?
a

()eﬁ“ev' number.

atdo you mea
isadvantagés of the all plastic fiber.

e taken while designing a fiber to reduce bending losses.

wn n by skew wave in a fiber ?
s o few Steps tob

\Whatis fusion splicing technique ?

\hat do you mean by mode coupling ?

blocks of optical communication system.

ere—r

with diagram, explain the basic
ctions of optical receiver.

LW

k List few fun
i

s the need of WDM ?

What is WDM ? Whati

£ Explainthe effects of material dispersion.

g List few draw backs of single mode fiber.

PART-C

stion carries @ weight of two.

wer any 5.questions. Each que

0. No. 29 — 36) : Ans
| fibre from the following

cceptance angle of an optica

2. Compute the N.A. and the a
(c\adding) =1.50.

data, p, (core) = 1.55 and po

30 Explain the following terms::
? a) Totalinternal reflection

b) Critical angle.

- 31, With diagram explain the concept of T.D.M.

3. Explain various types Of coupling used in optical fibers:
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What doyou mean by intermodal dispersion »
3.

plain the conceptof 0

34, EX
35. Whatis optical fiber network, explain ?

36. List féw characteristics of optical fiber cable ?

ptical amplifiers,

PART-D

(Q. No. 37 - 39) : Answer any 2 questions. Each question Carrigs
S gy
37. What are the different attenuations in an opticg| fiber 2 |y gt.
steps taken to minimize attenuation ? hat a1, &

38. Whatdo you mean by index profile and explain what is the effect of;
fin

§
|
i
|

on propagation ? &

?

38. Write short note on : Z
2) EDFA ’

b . . - |
) Pulse dispersion ang band widih limitation

———

i
3
!
i
;‘
|
i
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SECTION -A
(Very Short Answer Type)
nswer all questions. One word to maximumone sentence.
'Whatis the concept behind WDM technique ?
' What do you mean by quantum nature of light? .
. Whatare bending losses ? Name any two types.
. Identify the causes for scattering loss.
> Mention mechanism of .absorption losses in optic fibre.
§. Mention different types of fibre coupling.
7 Whatis meant by intermodal delay ?
8 How does population ihversion take place in laser diode ?

8. What is V-groove splice technique ?

10. What are quantum-well lasers ? | L (10x1=10 Marks)

SECTION-B
(Short Answer)

2markg eed one paragraph. Answerany 8 questions. Each question carries

E. Mengs ' '
| nt e :
| 'on about different types of polarisation of light.
. eS . ' «
Cribe about quantum nature of light.

b

P.T.O.
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13.

14

No
23.
24.
25.

26.
27.

28.

29.

30.
31.

. Briefly explain about fiber connector return loss.

~ 4015 -2

Describe the role of refractive index. as the fUndame

Nty 0
. Whatis meant by Mode Field Diameter (MFD) 2 -

Ptie

Explain about the reason for scattering jogses in optic g,
"erg
If refractive indices of core and cladding of g Silic

respectively. Find the numerica| aperture of the fibera flber e,

What are the different materials used in the Constructiop, of

Cft,
~

. Explain about theé need for modulation in laser diodes,
. Write about any one principle of photo detector.

. Briefly explain about the classes of optical amplifiers,

Large Bandwidth is obtained in optical communication. Expjain, &

SECTION-C
(Short Essay)
tto exceed 120 words. Answer any 6 questions. Each question cari!
Describe about step-index fiber structure.
Briefly explain about the construction of single mode fibers.

Explain fusion splicing with a neat diagram. What are the advantages®
splicing over other types splicing ?

Explain about the structure of graded index fiber.
Explain attenuation and losses in fib_er.,

Briefly discuss about basic fiber optic cable structure.
Briefly explain about signal distortion in fibers.
Explain briefly about intramodal dispersion.

Briefly discuss about laser diode structure.



SECTION-D

carries15marks.

ions. s.Each question
rafion. Discuss 2ot poneT

ibermodes and configy

inabOler
W’? tep index finers.
active index proﬂlesin opticﬁbers Discuss 2boud pU2 orzZfion
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PART-A

1

5. gachcarries 1 mark.

gina fiber optic N
of any four mediums.

erall question
etwork.

s

; pefine the term switchin

o refractive index

7 Wiite downth
antages of mono-mo

de fibre.

|
E3. Listany thre€ disadv

4 Whatisanin-iine amplifier ?

5. Define th quency.

o terms wavelength andfre

6. What is scattering loss ?

7. Discuss few merits of TDM.

8. Define critical angle.
9. Write d : 1
own any four advantages of optlgal fiber communication system overthe

I “opper wire systems.
| y three types of optical fi
| ptical fiber couplers. (10x1=10 Marks)

, : PART-B
- Answeran

Yy 8 questions (11 .

-22) given bel : .
1 . : ow, each qu
1. Whatis dispersion ? chq estion carries 2 marks.

12. What is ¢ ?
. P.T.O.
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13. Define acceptance Cone,

14. What are the requirementg forg good COnnectn,
Clor 7
15. What are absorption losses 7

PART-C
Answer any 6 Questions (23-31) givén below, each question carries 4 may

23. Calculate the refractive indices of the core and the cladding materialg
from the following data, N.A = 0.22 and A =0.012.

24. Discuss the concept of optical fiber networks.
25. Write short note on mode coupliﬁg.
26. What is erbium doped fiber amplifier ?
27. Discuss the terms : o
a) total internal reflection

b) numerical aperture.
28. Explain the block diagram of an optical communication system.

29. Write short note on optical fiber coupler.



dex fiber with
a multimode
graded index fib
er.

ed multimode step in
(6x4=24 marks)

(;oth*1r
ession for acceptance
angle of an opti
ptical fiber

. the eXPr

' Den\le
PART-D

jower any 2 questior® (32:35) given below, each questio |
' . ) ncarries 15
pt of a semicon . marks.
ductor optical amplifier. Discuss th
e gain ofa
: (1 2+3)

h figures, any two splicing techni
niques used to join fi
join fiber.

re index profile forany three

3 Disous® wit
diff
erent types of optical fiber cables

4 Discuss the €O
cuss the concept of wavelength divisio

| n multiplexing in fi

: iber optic

(2x15=30 Marks)

ications.

5. Dis
- commun




