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Attexpt five questions in all. Question no. 1 is compulsory.

Q 1 Answer any five of the following. (5X3 -15)

a)   Discuss the difference between a zone plate and a convex lens.

b)   What are Lissajous figures?

c)   What is Rayleigh's criterion for limit of resolution?

d)   Give differences between Fresnel's biprism and Lloyd's mirror interference ffinges.

e)   How wavelength of a light can be determined using Newton's ring experiment?

D    Explain the factors that affect the quality of sound.

Q 2  a) Find the resultant of two perpendicular simple harmonic motions whose amplitude are
in the ratio 1:2 and the phase difference is 90°.                                                                                  12

b) What are beats? Discuss various applications of beats.                                                               3

Q 3 a) What do you mean by wave velocity and group velocity? Derive the relation between
them in a dispersive medium.                                                                                                              9

b) Two colinear simple harmonic motions acting simultaneously on a particle are given by
x  1  =0.3  cos 2cot and x 2 =0.2  sin(2cot-7[/3). where x is expressed in cm and t in seconds.
Write down the expression for the resultant displacement as a function of tine.                      6

P.T.O.



Q4a)GivethetheoryofformationofNewton'sringsbyreflectedmonochromaticlightand
prove that radii of these rings are proportional to the square root ofnatural numbers.              9

b)  State the principle ofsupexposition and prove that it holds only for linear differential.      6

Q5a)Adiffiactionphenomenonisobservedusingadoubleslitwithamonochromaticlight
(1 = 5890 A),  slit width =  0.01  mm and spacing between two  slits =  0.10  mm.  Distance
between slit and screen is 1.5 in. Calculate fringe width?                                                                 9

b)Twoglassplatesencloseawedgeshapedairfilmtouchingatoneedgeareseparatedbya
wire of 0.04 mm diameter at a distance of 16 cm from the edge. Monochromatic light of
wavelength6000Afromabroadsourcefallsnormallyonthefilm.Calculatethefringewidth

`6

Q6a)Givethetheoryofplanetransmissiongratingandhencederivethegratingequation.

12
b)Thediameteroffirstringofazoneplateis1.2Inm.Ifplanewavesofwavelength6000A
falls on the zone plate, where should the screen be placed so that the light is focussed to a
brightest sp ot.                                                                                                                                        3

Q 7 a) Describe Fraunhofer diffiaction by a single slit using a well labelled diagram. Also
draw the intensity diagram.                                                                                                                9

b) Discuss how circularly and elliptically polarized light can be produced and detected? 6


