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OPTICAL INSTRUMENTS AND DEVICES

Prutia g - fwR) (Fftreham 3 : 70
Time allowed : Three Hours| [Maximum Marks : 70

e :

Note :

(i) mmaﬁmﬁ?,ﬂvﬁéﬁﬂ‘fﬁw%maﬁﬁ#:

Question No. 1 is compulsory, answer any FOUR questions from the remaining.

(ii) mm%mﬁwﬁaﬂmﬁ@msﬁaﬁﬁdf

Solve all parts of a question consecutively together.

(iii) mwaﬁ#g#maﬁﬁr&r

Start each question on fresh page.

(iv) a?#mmﬁﬁmgﬁaﬁ@ﬁﬁaﬁﬁ?ma?m?f

Only English version is valid in case of difference in both the languages.

. ) e 1 A 1 o g T & FATE A0 i Gl 8 ?

(a) SAfasHE (b) YR

() HemE (d) A B

Which of the following Phenomena proves the transverse characteristics of light ?

(a) Interference (b) Polarisation

(c) Dispersion (d) None of these
(2) @ g S Bl

(@) Fro= = (b) TBAUS

© wWid (d) T A BE T

Plane polarised light can be produced by

(a) Nicol Prism (b) Holograph

(¢) L.E.D. (d) None of these
(3) WHE ¥ # eawe & 30 HEl &1 8 ?

(a) e ) ==

(c) e (d) It

In human eye, the image of an object is formed at

(a) Iris (b) Pupil

(c) Ratina (d) Comea

(10f8) P.T.O.
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mﬁm%mmmﬁﬁmﬁﬁmwmﬁmi?
(a) HGEA (b) g
(c) Tedam (d) =

What principle is responsible for light spreading as it passes through a narrow
slit ?

(a) Refraction (b) Polarisation

(c) Diffraction (d) Interference
$ouaN &4 &1 [

(a) T (b) GBI

(c) fagam (d) 9ot FahEn T
The principle which allows a rainbow to form is

(a) Diffraction (b) Polarisation

(¢) Dispersion (d) Total internal reflection
ue 3.9 IR B

(a) FAHa @A (b) FRHa Ggas
(c) HfFa T d) T BIETE
L.E.D. is example of

(a) Optical Source (b) Optical Detector
(c) Active transducer (d) None of these
i @ A v g, wmaft A R 7

(a) AermaEEs ) NermmiEse

() ol @ T A HETE
Which is not a L.E.D. material ?

(a) GaAs (b)y GaP

(c) Si (d) None of these
wE T € 1 o A A

(a) FRFHE @I (b) TR WIZ.
(c) Tivae wge .38 (d) wHAHEAE
Full form of SLD is

(a) Super Luminescent LED (b) Super Light LED
(c) Special Light LED (d) None of these
ragere g e fr d A 2 -

(@) wWIEL (b) TH.HE.

(c) d) TEIIAT
‘Population Inversion’ state is happen in

(a) L.ED. (b) L.CD.

(c) Laser (d) LDR
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(10) e o1t wer.$ 2. wwaf 2
(a) AferEmamETES (b) HfermEiERe
(¢) UegmfEmAgEe @) fofememiss
“yellow” colour L.E.D. material is
(a) GaAs (b) GaP
(c) AIN (d) SiC
(1) SIS TR :
(@ E=hf ) E=h-f
(¢ E=h+f (d) E=hf
Einstein’s equation is
(@@ E=hf ) E=h-f
(¢c) E=h+f (d E=hf
(12) FHEI A AR R ?
(a) e TR (b) e - A
(c) HANTA TR @ FaFEE
Which is liquid laser ?
(@) Ruby laser (b) He-Ne laser
(c) Argon laser (d) None of these
(13) et s BT IEE
(a) @@ N (b) e
(c) FATH (d) THAPETE
Which is example of Ruby laser ?
(a) Solid laser (b) Gas laser
(c) Liquid laser (d) None of these
(14) Hier ¥ foue ST 7
(a) Wi diees fEat b) HEu e
) W3z d) TEHE.
Solar cell is example of
(a) Photo Voltaic detectors (b) P-i-n Diode
(¢) LED (d) LCD
(15) e mqﬁxmqa‘maﬁaﬁm FFEm 2
(a) W.IMEE. AR (b) TH3EL
() wHEL (d) T
R.F. switch and microwave switch are application of
(a) PIN diode (b) LED
(¢ LCD (d) Laser

P.T.O.
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(16) B2 Head Hel i HEd ¢

(a) TwW.3E. (b) vaHEl.
() UA.3LIAR. d) . zEE
A photo conductive cell may be called as

(@ LED. (b) L.CD.

) LDR (d) PN Diode

(17) wgftma e i gfie 2

(@ lux (b) Cd
(c) W/Sr (d) Cd/Sr.
The unit of luminous intensity is
(@) lux (b) Cd
() Wisr (d) Cd/Sr.
(18) T €. 3. 1 wfady
(@) ¥HH T (b) ST % SFHFHHUTA
(c) WehTH & &ET (d) T EBIEAE
The resistance of L.D.R. is
(a) Proportional to light (b) Inversely proportional to light
(c) Equal to light (d) None of these
FiTewe Hrgat qraf o 2

(19)

(20)

(a) FWHR AU G FAET  (b) HId BR AU Al FAET

(c) i HR AU R FAE (d) LS R AU Hid FAST
One of the combination of materials used for optical fibers is

(a) Copper core and glass cladding

(b) Glass core and A/ cladding

(c) Glass core and plastic cladding
(d) Plastic core and glass cladding

et HIgat # FHif<ieh o] FHieH0 3 :

(@ ic=sin [_Ez_] (b) ic= sin~! (:—j
1
(¢) i¢=sin [nﬁl) (d) i¢c=sin (‘E‘j

In optical fibre, critical angle equation is

(@ ic=sin" (nﬁl] (b) ic=sin! (%l‘]

- L i . |13
(¢) ic=sin ;1- (d) ic=sin|—
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(21) HEE AR el H A THEH R -
(@ NA=[n2-n,%"2 (b) NA=[n2-n"?
(¢) NA=[n,—n,) (d NA=[n2-n,7]
Numeric aperture of fibre optic cable is
(@ NA=[n2-n,"? (b) NA=[n,2-n?"?
(c) NA=[n, —n,] (d NA=[n2-n)7]
(22) aﬁmwﬁwaﬁmﬁmmm%
(a) TEUIH (b) feemta
() deETE (d) & HEAE
The loss of input optical power in optical fibre is
(a) Attenuation (b) Dispersion
(c) Polarisation (d) None of these
(23) iTRee HIgat  aTEaH Fag il &
@ R (b) FAfEN
(c) he AW @) wAFEE
Outer most layer of optical fibre are
(a) Core (b) Cladding
(¢) Jacket layer (d) None of these
(24) FfeHa By foa fagia wHFAFA R ?
(a) ot it b) Haw fagm
(c) TSI (d) FEAPETE

On which principle optical fibre is working ?

(a) Total Internal Reflection (b) See-Back principle

(c) Polarisation (d) None of these
(25) T AT WIS 4 % AE  wG U SEHIE B 8

(@) TAILIAR. (b) wWIE.

) uw#d @ A HETE

Sensor used in light intensity meter are

(a) LDR. (b) L.ED.

) LLD. (d) None of these
(26) AT 3 2dor i s 10T G I AT # ?

(a) 45° (b) 60°

() 120° (d) FHABETE

At what angle, mirrors of periscope are fitted ?

(a) 45° (b) 60°

(c) 120° (d) None of these

347
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(27) TSl A a1 I9A B 2

(a) I B BEAT (b) W I T
(c) ST Igfel il FGHI (d) o ARE T
Optical filters are used for

(a) Filtering ray (b) Mixing ray

(c) Increasing frequency (d) None of these

(a) ST o firer % ferg (b) S A I died & oI

(c) EreThl d) FHADETE
Beam Splitters are used for
(a) Adding ray (b) Dividing ray
(c) Holography (d) None of these
(29) X Hie 1 HE faga
(a) X-ray beam (b) géﬂﬂﬂﬁﬁﬁ
(c) HE® d) FHARETH
X-ray meter are based on principle
(a) X-ray beam (b) Electromagnetic
(c) Seeback (d) None of these
(30) ﬂ@ﬁwmﬁmmﬁﬁamm%
(a) Hieft i@ (b) OEEIH 9
(c) CrEgaHR ™ (d) TEAHRIY
In a graded index fibre, the total reflected light takes a
(a) Straight line path (b) Parabolic path
(c) Elliptical path (d) Circular path
Forey e o wwEE
Explain the following in brief :

Gy am, aoreed wam gt | w

Relation between velocity, wavelength and frequency
(i) Tt % Iadq w1
Snell’s law of refraction
(iii) @Hae yfad JHE
Plane polarized light
(iv) S % foada &G wd
Condition for diffraction of light
(v) faem s
Deviation angle

347
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3. ()
(i1)
4. ()
(i)
£ @
(i1)
6. (i)
(i1)
7. @)
(i1)
8. (i)
(i1)

(7 0of 8)
m(aﬁmﬁ)amaﬁmwﬁaﬁaml

Explain the working of semiconductor laser with neat diagram

ﬁ%ﬁm%ﬂméqaiga:mmﬂﬁmm |
Explain the process of recording and retrieval of hologram.

ﬁammaﬁm&iﬁmaﬁﬁﬁgwﬁﬁmmaﬁmﬁl

Explain the experimental setup for drawing characteristics of photo diode.

7a S e G |

Explain the working of a liquid laser.

ue 1.2, faufo 2q w3 Heaaat 6 fadesn Hif |
Discuss the structures used for LEDs construction.

tﬁ.ﬁ.%ﬁﬂaﬁm&!ﬁﬁﬁﬁﬁﬁ%@mﬁﬂiéﬁmaﬁml

Explain the experimental setup 1o draw the characteristics of PV cell.

e B i ety i S |
Explain the working of optical filter with neat diagram.

émﬂm%%nmﬁﬂﬁﬁmﬁﬁl

Explain the method of measurement of velocity by laser.

it ST Y e e 1 e T |
Discuss different types of polarised lights with diagrams.

mmmmﬁﬁﬁm%mﬁﬁmwﬁﬁﬁ |
Discuss different types of light sources used for fiber optics.

Ty favarys $ FrEfEf H g avia Hife |
Explain the working of spectrum analyser with neat diagram.

. 3md . =wire 6 SO Ft e T |
Explain the working of PIN diode with neat diagram.

347

(5+5)

(5+5)

(5+5)

(5+5)

(5+5)

P.T.O.
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9. gy dflya feogoft farfiga -

Write short notes on the following
() X-Foro seirren e 39eur UaH saeT Jitaifie SIgwE
X-ray fluoroscopic instruments and its industrial applications.
(ii) Wy G favrerh way g@e itenfies 39am
Beam splitters and their applications in industry. (5+5)




