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GROUP A
| Multiple Choioe ‘lype Quuﬁono )

1. Choose the correct a!temattves for any ten of the following
10 x 1 =10

= - The dark currént in the photodiode is actually
a): forward current ﬂarough the junction
b) reverse saturation current |
o basically an output radiation
- d none of these. B . |
| #) A step' index fibre. has a cbre Lwitt‘x a refractive index of
: '1-50 and a cladding with refractive index of 1-46. The
fibre is Iflacedtn water ( .t = 1.33 ). The acceptance

angleoftheﬁbrewﬂlbe S
‘& 10 ,' B 15"
o9 200 - d 25.
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“itf) _ﬁnumber ofalens s deﬂned as

- a the.;s.t;o of focal length of the lens and imaée size
. b)  the ratio of lmage dlstance and object distance
- the product of lmage distance and object distance

, d k the ratio of focal length of the lens and dlameter of
. the stop.

| iv) Aplanatic lens means free from the defects of
| ' a) spherlcal aberration | b) con;auc aberration
c) both (a) &) '_ d) ) astigmaﬂsm
" V) The colour of an LED can be changed
. a). using diﬂ'erent band gap semiconductor
b)’ by changlng the doping level
c) by lncreasing the applled v’oltage
‘d) | 'by decreaslng the applied voltage

B vl)d' Band ‘8ap energy of a material is 1 24 eV, What is the
. wavelengt.h of peak emission ?

a) 0-75_u_m - ‘b) IOum
o 124 ym " d) 154 um.
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Vﬂ)

- vii) -
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The light travels a distance of 20 km in a medtum of
refractive index 1- 0 The optical path of the medium

willbe _ ‘ N
@ 10km B 20km

c) 5km v‘ | d),_2.0m-

For a single mode operation V-parameter of an optieal -

'ﬁbre is. o

@ lessthan~2‘404‘ ‘b) morethan2404

¢)‘ : lessthan3l41 d} morethan314l

‘The spectral broadening of LED is due to

a uncertalnty property

. b)' the temperature effect |

“ d both (a) and (b)

B d)‘ none-ofthese

| Amongst different types of ﬂbres. slngle-mode step-

: lndex ﬁbrehae

a ('?m‘glmestdata\ra\te o

b) - lowest fatte_miat'ion

o highest thickness

) both (a) and ).
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x) “Which of the followlng pairs is suitable for maklng a

heterojunctmn?
& SiandGe b Stand GaAs
9 'GaAsaridmAs Cq GaAsan'd'GaAlAs.

' xtf) Which of the following ﬂbres ls sultable for
wavelength division multiplexlng of singals ? . |

a Dispersxon-opumxzed
" b) Disperston-shlﬁed
c Dlspersioxi—ﬂattened
"d) Any ﬁbre
~ GROUP-B
~ { Short Answer Type Questions).
Answer any three of the followtng ‘ 3 x5=15
2. “Prove the Gaussian formula for a spherlcal lens

3. «What are meant by dispersion and éngular dlspersion ?

A horizonta) ray of light pass’es througp a prlsm .of RI ~ 1.50
atld prlsm"angil\e 4’ and it strlkee a verucal mlfror Thiough
K what a.ngle must the mirror be rotated if after reﬂection the
raylstobehonzontal? | o 2+3
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Detcrmine the pomtton for. the prlncipal maxtma for a two-slit

-Fraunhoﬂer diffraction pattern o

\Wl'mt is’ optocoupler ? Deacrtbe brleﬂy its operatiom and
= uﬂl!ty

- 'Why ls the optlcal resonator requlred in lasers ? What are

| the essential components of a laser ?

b)-

9

. b

“in ‘,étngle'—mode fibres.

: '.wavegtude is directly p tion:
the waveguide. ‘

'Gnour-c

(Longnnswer Type Qnu;tam )
Anscwer any three of the followlng 3x15=45

. What are the cauaes of attenuauon in optlcal fibres ?

\Why could bending loss in single mode fibres be
‘severe?Whatcanbedone to mimmize thisloss? '

Descnbe the fibre structnres utllized to. provide
) dispersion-shlftmg
i) dtsperéion?ﬂatternngi

,3+(343)+(3+3)

‘ "What do you mean by multimode opttcal ﬁvaveguxde ?

Show that the number of mndes ( M ) ln a strip
: "with core diameter of
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d)

Why is pulse disperston in step index ﬁbre greater than

, graded index ﬂbre ? ‘

Light form an LED source having A =0 85 hm and

' intrinsic spectral width ~ AN = 25 nm is coupled

: through a silica fibre with material dispersion h

b

10. &

by

c)

6208

~4x10 10/m 2, Calculate the pulse dispersion for this

_system. - " ' ~ . 2+6+3+4
‘What do you miean by wayre front _reconstruction ?
" Explain, how ﬁu'eesdkneiiSiorial“’object 18 recorded on
‘ hologram How do we reconstruct the image from the

hologram ?

'Explain the working principle of opto-isolator using
;SWP R 10+5

Distinguish between non radiative -and radiative

recombination procesaes in a semiconductor

‘Show that the average ratio’ of internal quantum
. "efﬁciency of direct band-gap material the ‘same of
' indirect band-gap matrial 106: 1. |

| With system diagram describe brleﬂy the operations of.

planar LED.
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d) How can the extemal efficiency of thie LED be
Wed ?

‘ e) AGaAs LEDhasthe fonchngparameters

‘D, =30cm2/v s. P, =15 cm?/v - -8, N =5x10mcm"3

Nd=5xl’O‘7t‘:m*3.}i t,=10"8s, tpf IQ‘7s

Calculate the injection efficiency of the LED.

j
_2 + 3+5+2+3
11. Write short notes on any three of the folléwiné : 3x5
* | 7a) ,‘Mox‘ldchromat()r |
m : b Refrééidmeter |

c) Spectrometer
d) P-N lunction photodetector v

€ Phototransistor.”
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