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B. Sc./B. Ed. (Integrated) Second Year EXAMINATION, 2019
PHYSICS - III
(Optics & Lasers)

Time: Three Hours
Maximum Marks: 40

Instructions —
Attempt five questions in all, selecting at least one question from each

unit. The answer of essay type questions should not be more than 400
words and short answer type of questions in not more than 150 words.

All questions carry equal marks.
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UNIT -1/ &1 -1

Q.1 (a) Explain monochromatic aberration. How we can reduce spherical

aberration? [3+2 = 5]
Uiy fauer &I FHeTgd | 89 Meig [Jued &I 1 B PR qhdl o7

(b) Two lenses of same material having focal length 24cm and 18cm, are placed at
some distance. If they make achromatic combination, then find the distance

between them. [3]

BIHd W 24 FH. TAT 18 W, & FAM Uaf & &l ol BB W W W 8| IQ T

3quich HASTH I &, Al I ard Bl W A1 DIfo |
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OR/ 3tdr
What is eyepiece? Discuss the need of many lenses in an eyepiece. What are the
advantages of an eyepiece over a simple lens? [1+242 = 5]
AT AT 8?7 BT H B Nl DI MILIHAT DI fAd==T BINRI | T AR o F Bl
qo T # Ud AT & a1 A 8?

The equivalent focus distance of Ramsden eyepiece is 15cm. Calculate focal length
of lens. [3]
VRIS ARDT B I BIbd QW 15 T B | TEH UJd ol Dl Blbd W A1
P |

UNIT -1I/ g&1s - 11

What is interference? Derive the condition to obtain constructive and destructive

interference.
If a white light source is used in place of monochromatic source of light in Young’s
double slit experiment then what will be the effect on interference

fringes. [1+4+1= 6]
BT fHH PHed &7 Farl a1 el AfqdHRor B UMl aR =G NawId oTdl bl
I BT |

afe a1 & fgfos vanT H gahauil gerer S & WIF W 9d USRI S B H
ar AfIHRoT bl TR AT Td TgIT?

In Newton’s ring experiment the diameter of n" and (n+8)" rings are 4.2 mm and
7.0mm respectively. Radius of curvature of the Plano convex lens is 2cm.
Calculate the wavelength of light used. [2]
<Icd 9ad & YANT H ndl 9 (n+8)dl < Ferdi & AT HHIL 42 mm AT 7.0 mm

2| AT o BT bl T 2.0m B | UHTY & AR Bl UM BT |
OR / 3Aeqqr
Write Short Note — [2+2+2 = 6]
(1) Wave front
(ii)) Fabry — Perot interferometer

(i11)) Michelson interferometer
g fewoll forar —

i) O

(i) s — W aafHom

(iii) HAEHead BN
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Two slits are made one millimeter apart and screen is placed one meter away. What
is the fringe separation when light of wavelength 500 nm is used? [2]
A R & 79 A Q1 mm T TN UG 1m I R Rerd 7| i @ ders F®&a
BRI 919 500 nm RG] BT YHTe SUIRT H AT AT 8I7

UNIT - 111/ s&18 — 111

Explain Fresnel’s half period zones. Prove that the radii of Fresnel’s half period

zone are proportional to square root of natural number. [24+3 = 5]
Bd @ Al Bicawl B THesY | g BIRR 6 wiar & seifadl dfeawi @t
BroaTd UTgfie A& & qiHe & JHATURI Bl 3 |

Define plane transmission grating. If plane light wave of sodium light are incident

normal to plane transmission grating having 4250 lines per cm. A spectral line is
seen at angle 30° in second order spectrum. Find wavelength of the spectral
line. [1+2 = 3]
HHI IRITH YT Bl IR SIS | Ife AFSTH YT BT T AATTR TbTT ol
4250 @S Uy A, @ ATl U WAde IS W Ufad BT 7| U fafoa drdh
&) gl YT 30° B R BT TR R I 2, A 5 Y A e we |

OR / 3ydr
Write two difference between Fresnel’s and Fraunhofer’s Diffraction. [2]
el T IFRIBR fdaa+ H PIs &l TR forl |

Discuss Rayleigh criterion of resolution and derive an expression for resolving

power of microscope. [34+3 = 6]

Vel & AAgIR faves &1 S @ fadesr S den gereet &1 e ewdr &
forg <9e a1 I |
UNIT -1V / 5&T18 -1V

What is polarization? Write two difference in between polarized light and

unpolarized light. [2]
gauT T 57 gfad a gfad Ubrer H T R ford |
Write Brewster’s law and derive it mathematically. [4]

e o1 e foral g o w0 # el gl o |

50 cube cm solution is prepared by dissolving 20gm sugar in water. This solution
of length 20 cm rotates the plane of polarization by an angle +51°30°. Calculate
the coefficient of specific rotation S. [2]

20 UTH ITFHR DI Sl B BTy 50 g 9. faeras dar foar Sirar 21 39 faorag &
20 GHI. THITS BT +51°30° &1 goid Ica=1 Brar = | fafre goia S @ 7o & |
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OR / 3AYar

Describe construction and working of biquartz polarimeter. [4]
fg — TS gaumMdl &1 T IR HTRIYOTC HT auiE DI |
Write law of Malus. [2]
o &1 M forr |
Write two uses of polaroides. [2]
UleRige @ & SYAnT forar |

UNIT-V/ 5&18 -V
Write expanded form of LASER word. [1]
TR’ e Bl fawaR ford |
Explain difference between spontaneous and stimulated emissions. [4]

W IS AT I I H <R BT AHMI |
A Ruby laser emits the pulse light of 7.2x107m wavelength. Energy of laser beam

is 0.1 Joule. Then find minimum number of Cr** ions in ruby crystal. [3]
TP Al TR 7.2X107'm TG B UHRT WE I IRAT & | ¥R §ol Bl ol
0.1 S B, a1 wdl fheed mgAl Cr &l =gAaqq Gl Sid &l |

OR / 3Aar

What is Holography? Describe method of recording and reconstruction of image

from a hologram. [1+4 = 5]
BIARITH] FT 87 B & e dT 394 ufdfdd & gafmor &1 afy &1 goie
DI |

Write Short Note - (any two) [3]
(1) Temporal Coherence

(i1) Spatial Coherence

(ii1)) Coherence Length

(i) PIfeTd Hell TG

(i) S Hel A

(i) TG TS
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