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FIBRE OPTIC DEVICES & INSTRUMENTATION

T wmw . fia R [Sftremam 3 : 70
Time allowed : Three Hours) [Maximum Marks : 70

Ae: () FYHNE AT 8, 997 3 e IR F IR 6 |
Note : Question No. 1 is compulsory, answer any FOUR questions from the remaining.
(i) NAF FI F G 97T B FHAR T I g B |
Solve all parts of a question consecutively together.
(iii) % F7 F1 73 78 3 IRA] FHord |
Start each question on fresh page.

(iv) & T3 4 3 g7 F1 R 7 3 srgare & w8 |
Only English version is valid in case of difference in both the languages.

1. (1) FEd3sna sdacs T 3 & ol sErfaa g 7
(@) YIH €Y FaUd FAedeTd (b)) AYWY €Y AU HASATAR
© ()T (b) (d) IR HE DR T
Which one of the following semiconductors are suitable for light emission ?
(a) Direct band gap semiconductors
(b) Indirect band gap semiconductors
© @&(®)
(d) None of these

) Tomga St ot weEita Swt § 9eer arefl g i war a2

(a) il Ed (b) THWE FIH

(c) Wil angEietet (@) wTFAR

A device which converts electric energy into the optical energy is called as
(a) optical source’ (b) optical coupler

(c) optical isolator (d) circulator

(10f12) P.T.O.
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ﬁmﬁmﬁaﬁ%wﬂmiﬁmwm“ﬁ,mi
(@) A G (b) G FETTH

(c) oA (d) 4 FeATRH

A semiconductor containing no impurities is called as
(a) Intrinsic semiconductor (b) Extrinsic semiconductor

(c) Excitation (d) Valence electron
U .. § o W 5 e A @ 7

(a) TS IeasH (b) WWRfEE IeasH

© (@@ b)aAt (d) oA IS T

The emission used in LED is

(a) Stimulated emission (b) Spontancous emission
(c) Both(a)& (b) (d) None of these

Ao 1 e Prefafea g a s e 7

(a) @ Tty R ofafdn e g

(b) TR Tes wEve uifen fedt a9

() wEe wEifthehe o1 Wigaies Ui Hiw UEdeH

(d) T A HE

The term LASER in an abbreviation for

(a) Low amplification signal emitting radio waves

(b) Last aligned sound emitting radio waves

(c) Light amplification by stimulated emission of radiation
(d) None of these

116

Wiide seas # fret 1 & B @ Yot s SR W st Bieh § 0

Sargan? ?
(@) W= (b) FEf
() yfEFmwETeRhfem () IwE e

In stimulated emission, which among the following parameters of generated

photon are similar to the incident photon ?
(a) Phase

(b) Frequency

(¢) Polarisation & direction of travel
(d) All of the above
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(1) & g R WeAka fepflRm e 80 ns W@ A B R

a9 HTt 40 ns 2 ST AN FCH C@aAT Fid hifow |

(a) 20% (b) 50%

() 30% (d) 40%

Determine the internal quantum efficiency generated within a device when it has
a radiative recombination life time of 80 ns and total carrier recombination life
time of 40ns.

(a 20% (b) 50%

() 30% - (d) 40%

(8) T U, G I 9% 9N & I«

(a) I8 WHIE E T8 N1 EE

(b) &Ry wEe STl WA |

(€) I8 3R v ol e sreht W |
@ wTHIABPETE

Dark current of the detects current when

(a) there is no light falling on it

(b) there is full light falling on it

(¢) there is full light falling on it when is placed in dark
(d) None of these

) wwwﬁa@sﬁ@wé@wﬁwﬁlm%@_ﬁw
gaen g =TT |
(a) fereRan b)) f&r
(c) =giaH (d) ufadeie
In a fibre optic link, power transfer from one fibre to another must take place
with coupling efficiency.
(a) maximum (b) stable
(¢) minimum (d) variable

P.T.O.
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(10) e 1 39T & HIEaL Hl St & forl fpr st 21

(a) w=EEIA b) IEEETE
© (@) @ FHR BT
Connectors are used to provide the joints between two fibres.
(a) permanent (b) temporarily
(c) (a) & (b) both (d) None of these
(11) &3 3 yehreita Seat ! 399 3 w9 w9 3 Sied &t ik Faard 8
(@) SRR ITH (b) g feurda
(c) IEE SR (d) rEE e
A permanent joint formed between two different optical fibers in the field is
known as a
(a) fiber connector (b) fiber dispersion
(c) fiber splicing (d) fiber attenuator
(12) HTEet AR 3mTdt o fpas seR H A & 2
(a T ®) @
(c) = (d =R
How many types of fiber splices are available ?
(a) one (b) two
(c) three (d) four
(13) T BTgaT & S I TH i I9H o SireA I wfenar =i Far v 2 '!
(a) SifAs TamgRim (b) TS
(c) Toorm wedtm (d) ¥ER
The heating of two fibres ends and process of connecting them is called
(a) Mechanical splicing (b) Melting

(c) Fusion splicing (d) Diffusion
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(14) o8 3 S ohrel ) U HTgaR A T 41 ifres Brge i forafta Hdt @ Feard 2

(a) ST FIEET TATGE (b) T G A
(c) WehRITE ATEHAL (d) VBT BIZE THH

A device that distributes light from a main fiber into one or more branch fiber
known as

(a) optical fiber splicer (b) optical fiber connector

(c) optical isolator (d) optical fiber coupler
(15) ST BIgat W i R e |

(a) Trdew (b) SERURHAl

(c) fewnmoms gme (d) &fhorsrdt

Optical fibre couplers are also called as

(a) Isolator (b) Circulator

(¢) Directional coupler (d) Aftenuators

(16) Wb 914 1 gadl wafera faftr

(a) WDM (b) WS ATHHE HiHAT
(c) Irdunesi Hia whwa (d FBT

The most common method for manufacturing coupler is
(a WDM (b) Lateral offset method

(c) Semitransparent Glass method (d) FBT

(17) T g S - w26 & yeiien RFe ) Sgar U6 e w8,

FEAT &
(@) 3-URgwE (b) WRIHS
(c) WDM JH® (@) Temmes gws

A coupler which combine or separate the different wave length optical signal is
called
(a) 3-port coupler (b) star coupler
(¢) WDM coupler (d) directional coupler
P.T.O.
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(18) HaR % H # 7 Frelt Gz fhadh! ot 2l 2 2

(a) i (b) Ticeften @ H=
(c) Frufims (d)
Optical fiber for communication usc are mostly fabricated from
(a) Plastic (b) Silica and Glass
(c) Ceramics (d) Copper
(19) HTEE ! HREET § A G B & Joftet e H T e ?
() i ore (b) ifaeh Tore
(c) HRFAMET I @ wHIPETH

(20)

(1)

When fibers are to be installed in a working environment, the most important
parameter to be considered is

(a) Transmission property (b) Mechanical property
(c) Core cladding ratio (d) None of these
AMA L I A AR ?

(a) AiTeeher zrgn fefasm fawm

(b) FnfarEss Jee efiwe HedEa

(c) e gratm et fdwH

(d) ATSrHa zign S fodeefie

The term OTDR is an abbreviation for

(a) Optical time division reception

(b) Organised total direct radio-wave

(¢) Optical transmission direct reception

(d) Optical time domain reflectometer

3 A <t IR 1 s e S 2

(a) TS A9 R (b) e T TH I 8
(c) TEETH afior AT BY () I
OTDR is used for

(a) Length measurement (b) Location of faults

(c) Attenuation of fiber (d) Allof these
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(22) _ TEe ey v fed 2 W wre gie 2 |

(a) A% b) I
(c) wrEI Afug @ @t
affects both the fiber attenuation and dispersion.
(a) Connector (b) Coupler
(¢) Micro bending @ Al

(23) e +ft 7feka o1 ez B 2

24)

(a) GBI YA Y 10% % Tg= | foran 7 €9 |
(b) TEHI Y W 90% T g | fora TR T |
() FTHI 10% & 90% teh Uga- H foran /a1 5 |
(d) TG A 100% T Gga | {71 71§ |

The rise time of any device is

(a) time required for the device to transition from 0% to 10% of its final value
(b) time required for the device to transition from 0% to 90% of its final value
(c) time required for the device to transition from 10% to 90% of its final value
(d) time required for the device to transition from 0% to 100% of its final value

§Y JqUd il Eg =

hC 1.24
o ®) —

Ay hg
© (a)@@ (b)aHi @ wHABEE
Band gap energy Eg =

hC 1.24
R v o =

hg Ay
(¢) (a) & (b)both (d) None of these

P.T.O.
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(25) SHEEAT IE AT HEl ATl §

(a) Fr= ot wae W I Sl gag & 3fue 3] &1 & |

(b) = Sl gar W I Sl Gag & SUEL 7Y & B |

(c) I Gag W 3] &1 Fe St wag it 3] & FIS wEy 7@ |

(d) I gag W = 1l gae | it 379 &1 & |

Population inversion is called

(a) lower energy level contains more atoms than upper energy level

(b) lower energy level contains equal atoms as upper energy level

(c) there is no relation between upper energy level atoms to lower energy

level

(d) upper energy level contain more atoms than lower energy level

(26) Tt oft wemefia g 1 wie ara g =il

@ W (b) e

) &m (d) R

The photo current of an optical detectors should be

() less (b) more

(c) linear (d) non-linear
(27) ®Eat &fiv &Y arga Y

(a) wiawam fafy (b) e a® fafy

(¢) OTDR (d) I gt

A method of measure fiber attenuation is

(a) Insertion loss method (b) Cut-back method

(c) OTDR - (d) All of the above
(28) Tihee wrw wa wwa ey 3§ @ i o wafanor feafa 6t feram o = e Siran 2 2

(a) qHH (b) wfe

() 399 (d) uifs 9R

Which of the following are not considered as environmental conditions required
for field measurement ?

(a) Temperature (b) Power

(¢) Humidity (d) Mechanical load
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(29) ATt IqTa % e aEY @

(a) BTSSR ) ST g B i Gl A

(b) e ! yH bar H g &

(©)  (a) T (b) GHI

(@ FHRABEAE

The Numerical Aperture (NA) is directly related to
(a) light gathering capacity of the fibre

(b) light dispersing capacity of the fibre

(¢) (a) & (b)both

(d) None of these

(30) TS PIN $I2! TriE & | 1 1 Hawi & ?

@@ (b) I

(c) @& (@ d=

What do you mean by I in PIN photo diode ?

(a) Intrinsic (b) Iluminated

(c) Incident (d) Intense (1x30)

(i) wafEwfamanz?

What is population inversion ?

(i) SepTeiT G H i 6 It TR ?

What is need of connector in optical communication ?

(i) LED % ford wiaa & <eré or i fewrfa K |

Define power Bandwidth product for LED.

(v) webTeita Sga % Jfean awa i ufenia Hif |

Define Optical detector response time.

(v) st e IwEme ?

What is the use of cye pattern ? (2x5)

P.T.O.
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(10 0f 12) 116
LED ¥ WahTeT 33 Iufoia 211 @ ? Nl Ua H9eds g Faliet aiet Je=reihl i
it o wwee |
How is light emitted from LED ? Explain Direct and Indirect band gap
semiconductors in brief.

a8 IaG9® LED ) §91ae ud SrRuITel & guEmsd |
Explain the construction and working principle of Surface emitter LEDs. (5x2)

P — - N BI2 SIS YT H g Hq= WihaT I Ta=s faa i wgmar 3 aHase |
Explain the detection process using P-I-N photodiode with the help of a neat
diagram. )
T gEe & dedd 7 fie el i ausned -
Explain the following in terms of optical detectors :
(@ @I

Noise equivalent power (2)
(b) 3 G

Dark current (2)
(c) wieH g

Quantum efficiency (1)

AV e HASTeh hl ST I GHETST |

Explain the construction of the basic ferrule connector.

AT Y SAravahar ol ardl 2 7 fafe e i w awgge |

What is the need of splicing ? Explain the different splicing techniques. (5x2)

T T H yereiE e it SuRifiar Fr 8 7 Ui aq S et & fo
Taft=r aq 3w =t foa &t wemar @ ausmsu |

What is the need of optical couplers in the optical communication ? Explain the
various types of fiber couplers used in optical fiber communication system with

the help of necessary diagram.
R UE U 3.8, | wehriare Jiat aussd |

Explain the functional differences between LED and Lasers (5x2)
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YehTeia g FER 3 Fore we et i e bR STeT il R, gianie fe s & qr

weeH e ST 8 7

How a cable used for optical fibre communication is laid, transported and
handled ?

ST A HER aF IV Bl FHHEY |

Explain optical fiber communication system maintenance. (5x2)

serefia T S quad T w2 7 e s Rig we it i gEEal 3
TR | WehTeiE W 3 30 A € 31 % IuAi wHHE |

What is an Optical Time Domain Reflectometer (O.T.D.R.) ? Explain its
operating principle with block diagram. Also explain the use of O.T.D.R. in
Optical measurements.

Tgat T AT YT S A fapa ST 8 7 FEEY |
How is the Numerical Aperture (NA) of a fibre measured ? Explain. (5x2)

forer o & i Q w st o feroaforat ferfta -

Write short note on any twe of the following :

Q)

(i)

sl — WIE FFACH
Febry-Perot resonators

HedTeAad 3Yatol

Multiplexe Equipements

(iii) Faet I wd g F HaTa

Cable strength and structural members (5x2)
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