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Answers to short answer-type questions must be given in sequential order. Similarly, all the parts of one question of

descriptive part should be answered in one place in the answer-book.

RIS TeA1 B Fei Wil & e 8 2 | 3 e el 4t U@ Qoo e @ et 8 ¢ Ryt weel
P GO TRyt ¥ U@ & W W FHTER F S 9 |

Write your roll number on question paper before start writing answer of questions.
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Question paper consists of two parts A and B.
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PART-A:20 marks STT—3: 20 3

Part A is compulsory having 10 very short answer-type questions (with a limit of 20 words) of two marics cach. The first
question is based on knowledge, understanding, and applications of the topics/text covered in the syllabus,
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PART-B: 60 marks #T7T—4: 60 3®

Part B of the question paper is divided into foy, wits comprising question numbers 2-5. There is one descriptive
question from each unit with internal choice. Each g, ion will carry 15 marks. |
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1. Attemptall parts. Each part carries 2 marks.
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2. (a)

(b)

Isitpossible toachicve spatial and tempora] ogherence from two different light sources? Explain with reasop,
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What is the reason for keeping the angle of theprism very small in Fresnel's biprism experiment?
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Why does a soap bubble appear dark just befor bursting even though it was appearing colorful in white light
earlier. _
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What are missing orders in a diffraction grating!
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Define Rayleigh's criterion of resolution and itslignificance.
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Whatare the important practical applications oMtffraction of light?
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Define plane, circular, and elliptical polarization.
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State Brewster's law and derive the expression for Brewster's angle,
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Whatis population inversion in a laser?
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Mention two important applications ofholography. ;"
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Derive the condition for constructive and destructive interference in Young’s Double Slit Experiment and
explain the concept of fringe width, ' _ 7
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What are the conditions to achjeye sw interference of light waves? Classify the interference
phenomenon bymeansthetypq of sources and giye cxamples. 4
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(¢) AMichelson interferometer shows a shift of 100 friP8eS When one mirror is moved by 0.03 mm. Calculate the

wavelength of light used. 4
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(a) Discuss the formation of interference fringes in thin films (wedge-shaped film) and derive the expression for
fringe spacing.
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(b) How can Newton's Rings experiment be used to determine the Young's Modulus of a metal piece? Explain the
principle involved? 4
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(¢) Awedge-shaped film has an angle of 2x10” radians. The distance between two consecutive fringes is 0.12 mm
for light of wavelength 600 nm. Calculate the thickness of the air film where the dark fringe occurs. 4
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For a double slit illuminated by monochromatic ligh}; /derive the expression for the Fraunhofer diffraction
intensity distribution. Draw the resulting pattem on a distant screen, and explain how it arises from the
combination of single-slit diffraction and double-slit interference. _ 4+142=7
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3. (a)
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(b) Under what conditions can sunlight be studied using Fresnel diffraction and under what conditions using
Fraunhofer diffraction? 2+2=4
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(c) Lightof wavelength 500 nm is incident normally on a diffraction grating having 4000 lines/cm. Calculate the
angular separation between the first-order maxima of two wavelengths 500 nm and 510 nm. 4
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(a) Discussthe Fresnel diffraction pattern at a circular aperture using the concept of half-period zones. 7
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(b) Differentiate between Reflection, Refraction, Interference, and Diffraction of light. 4
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(¢) Calculate the number of half-period zones that must be blocked to reduce the intensity at the center of the
diffraction pattern to one-fourth of its initial value. 4
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4 (a) Describe Huygen'stheory of dmll:lem[,.,:,_w,1 and explain the construction and working of a Nicol prism. 7
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(b) Define specific rotation. How st Mmcasureq ysing Laureat's half-shade polarimeter?
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(c) A planc-polanzed light passes through g quartz plate of thickness 0.05 mm and specific rotation 21*/mm.
Calculate the rotation produced in the plang o f polarization. 4
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(a) Whatarc quarter-wave and half-wave plalps‘) How can they be usedto oblain circularly polarized light? 7
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(b) Explain how you would idenufy whether 5 given light is polarized, and if so, determine the type of
polanzation ithas. 4
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() Calculate the mmimum thickness of a quarter-wave plate for light of wavelength 589 nm, given that the
refractive indices for the ordinary and extraordinary rays are 1.544 and 1.553 respectively. 4
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5 (a) DenveEinstein’s Aand B coefTicients and explain how they lead to the concept of stimulated emission. 7
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(b) Why is LASER important? Discuss its main applications. 4
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(c) Alascrenutsapulscof 10 ns duration and encrgy 0.01 J at 632.8 nm. Calculate the number of photons emitted

per pulse. 4
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9)- Explain the principle and reconstruction process in holography with neatdiagrams. I
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(by Whatistotalinternal reflection? Explain the principle of light propagation in an optical fiber. 4
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(c) Anoputcal fiber has a core refractive index gl_' 1.5 and cladding refractive index of 1}5 Calculate its numernical
aperturc and acceplance nngliu_x_ air. 4
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