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2229
B.Sc. SECOND YEAR EXAMINATION, 2019
PHYSICS
Paper - 11
OPTICS

Time: Three Hours
Maximum Marks: 50

PART - A (@78 — 3]) [Marks: 10]
Answer all questions (50 words each).

All questions carry equal marks.

v g SifFardt &1 gid FIT BT STV 50 Js) W b T 8/
v geI P 3p THT 8/
PART - B (Gvs — §) [Marks: 25]

Answer five questions (200 words each).
Selecting one from each unit. All questions carry equal marks.
URE §HIE @ YH—VF J97 g0 §Y, T Gid J97 BIory |
geId 97 T TV 200 =] EE T &/
T g9 & 3F THT 8/
PART - C (gvs — &) [Marks: 15]

Answer any two questions (300 words each).

All questions carry equal marks.

P qF JoT FNTT | T&db F97 BT STV 300 T W 3fed 7 51/
vl gogl b b THIT &
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PART - A / Hvs— 3

If the radius of curvature and refractive index of a spherical reflecting surface are

150 cm and 1.50 respectively, then find out the radius of the aplanatic surfaces.

Ife U IRt Mol ) ahal F35a1 9 Uad-ie HaIT: 150 4T T 1.50 8, o 3rfagely

g3l & AGAT =T B |

Define Achromatic lens.

3ol T Bl aRATT &1 |

What do mean by Coherence?

Tl TG A NI AT T 2?

Calculate the distance through which the mirror of the Michelson interferometer
has to be displaced between two consecutive positions of maximum distances of
D; and D line of the sodium source. Wavelength of D; line= 5896 A and D
line = 5890 A.

ATghea ATHUMEM & =ferd U &I 99 &l HarTd Reffaal & dra & g 9rd

IR e fore Aifeam Ea &) iffiead g @ agd Dy aen D, 7 | |ifsa &id @t
a1 TR g Dy = 5896 A e D, @rs = 5890 A ® |

What do you mean by phase reversal zone plate?
HAT GHH Sl el | AMYHN A 7 272

What is the Rayleigh’s criterion of resolution?

faies evar & Yol B HAIET |7 82
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(vii) Define the Brewster’s law.
R @ A B aRaa oy

(viii) What is plane polarized light?

AHAA—¢fad THTRT | Y T TS 27

(ix) What do you mean by population inversion?

SR Ui 9 39T dredd a7 87
(x) What is optical pumping?
UBTNT gfegTr a7 272

PART-B / ©vs— §

UNIT -1/ 18 — 1

Q.2 Define the cardinal points of a coaxial optical system. Show that the principle points
coincide with the nodal points of a lens system when the medium is same on both sides

of the system.

T FH1E o e & Jer fagail BT uRMIT a1 | SRSy 99 o e & q R
T & ARFH BT & dl e fawg, g% fawgell @ WUl 8 g |

Q.3 It is desired to make a converging achromatic lens of mean focal length of 30 cm by
using two lenses of material A and B. If the dispersive powers of A and B are in the

ratio 1:2, find out the focal length of each lens.

I TP 30 FHI BB U BT AN 3favics o= Bl /77 uaref A T B & a1 o =4dl &

gRT fhar S 8 foran) faergor ergarsil &1 o guTd 12 &, @ oFd A @1 B &) %Idd gRal

BT HF ST B |
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Q4

Q.5

Q.6

UNIT -I1/ 18 — 11

Describe the construction of the Michelson interferometer. Explain the formation of
circular ring (fringe) and derive the formula for finding the wavelength of the light

source.

AIghed ATHRUMT B FAEC BT o BRI | SHH JATBR ol (ae7) I @ Ufshar o
FASIEY AT THTRT Fd Bl aTaed S0 & & oIy Maedd A Pl Ja~ B |

In the Newton’s ring experiment, the diameters of the 4™ and 12" rings are 0.4cm and
0.7cm, then find out the radius of the 20" ring. If water (u=1.3) is used in place of air

then what will be the radius of the 20" ring?

<[ I TANT H A1l Ud IREdI Il & ATH HA: 0.4 FH TAT 07 AT B, AT Al
T DI AT S BRI | Q9 & A R U (u=1.3) YT A forr SR a1 dadi gera
@1 B v gr?

UNIT -II1 / $1s — I

Distinguish between Fresnels and Fraunhofer classes of Diffraction. Discuss the
Fraunhofer diffraction pattern obtained from a single slit. How the wavelength of the

light is determines from this method?

Thelol AT IS-Tel®N fddd- & Heg & 3R Dl W Bl | Uhel Ree O fAfdd wregiex

o

fagde ufoeu & ARAT BTV | 5T TIRT A YBTI BT aviTeed Y fdbTel Thd 87
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Q.7

Q.8

Q.9

A diffraction grating used at normal incidence gives is line, Ai=5400A in a certain order
superimposed on another line, A> =4050 A of the next higher order. If the angle of

diffraction is 30°, then find out number of line per centimeter on the grating.

T faac= UfT arferraad amufad sraven # e Wagd # fhw) #ife &1 avrasd A=5400A
U 31 ST BIfe & a¥iraed A= 4050 A W= Hurchl 8l 2| afe faacd= @11 &1 719 30
&l &1, ar dfer w di g8 ufor i Yl @ e s Sy |

UNIT -1V / 5&18 =1V

Describe the polarization of light by scattering. Explain the blue color of sky and red

color of sky during the sun -set time.

YD1V §RT YR & gavi Bl UlhaT dI FHSBM | MBI & el TN TAT G & q9Y
DT & el I BT fAWS <1 Bl GRAT DI |
Explain the Huygen’s theory of double refraction for uniaxial crystals. Distinguish

between positive and negative crystals.

T & U el foneal @ foy fgemadd & g @& & oIy | RoTds TG

TP fohicoll & ALY 3R W BHIfIY |

UNIT -V / &S5 —V

Q.10 Describe the construction, principle and working of a four level laser.

Th IR TR oR P g41de, RIgrd iR RIS &1 a9 & |
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Q.11 Explain clearly, coherence length, coherence time and spatial coherence of a light

source. Draw the diagram of a optical cavity resonator and explain its functioning.

U UHT Hd & foIU TG oTHeTe, Add THI a2l AT=dh THgdl Bl THsIgY | Yhred

&1 JAJATed BT o T IhR IqD] BRI B FHY |

PART -C / ¥gvs— ¥

Q.12 Explain the axial and transverse spherical aberrations. Define aplanatic points. Give two

examples of reflecting aplanatic surfaces. If two lenses of focal lengths of 6 cm and

2 cm are given, at what mutual distance these two lenses be placed so that the spherical

and chromatic aberrations become minimum.

el T=AT e Mol fquerd ol AHeisy | Teried fdmgall o uRymeT Sy | gerrfead

URTE] Al @ & SRl Y | IfT & o ol ®ied gRAl @ A 6 W a2
AT § B WRER 69 g W @1 S1Y difds Moy qr aol {quere <=4 81 S |
Q.13 (a) Prove that in thin films, the interference pattern in the reflected and transmitted

modes are complimentary to each other.

g ST & udel fbedl & g1 fAffa wrafda den aRaIffa uarer 9 99 afasror

g Uo—gi & R 814 2 |
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(b) Describe the Newton’s rings experiment for determining the wave length of light.

In spite of zero path difference, why the central ring (dot) is dark?

BT BT TR e & fou <ged R & wanT &1 9oiF SIS | gar=R 3=

B & qraolg W 7y R (qer SR) dTell Ft g 87
Q.14 Describe zone plate. Derive formula for its multiple focal lengths. Give a comparison

between a lens and zone plate.

T GIIF ®IC Bl qUF BRI | $AD! 98—hIbd GRAT BT JI G~ BRI | P o= T Th
S @i Bl JelT HIfo |
Q.15 Distinguish between circularly polarized and elliptically polarized lights. Describe a

method for the detection of the nature of the polarization of a given beam of light.

FABR fad qAT <" AR iad UHRT H IR WL DIV | Tb o g8 JbreT ol &
§aUT Bl YPI S PR & oY SFUTE ST aredl Yrdifrep fafer 1 o iforg |

Q.16 What is laser? What are the essential conditions for making the stimulated emission of
radiation dominant? Describe utilities of lasers in medical science and

telecommunication systems.

oRIR RIT BIAT 8° Sl Soid bl JUTdT 9914 & folu 3dedads Id T 27 o iR ol fafehed

e o R—FaR a3 H IRl R yHreT SIfery |
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