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I.

II.

PAPER: OPTICS

Time: 3 hours Max Marks: 80
Section-A
Answer any FIVE of the following questions (5x4=20 Marks)
1. What are the conditions necessary for observing interference fringes?

2.

In a Newton’s ring experiment the diameter of the 5% ring was 0.3cm and the
diameter of 25" ring was 0.8cm.If the radius of curvature of the plano-convex lens
is 100cm, find the wavelength of light used.

What is a zone plate? Compare zone plate and a convex lens

. The sodium yellow doublet has wavelength 5890 A and 5896A&. What should be the

resolving power of grating to resolve these lines?
What are the guarter and half wave plates. Explain.
How will you orient the polariser and analyser so that the beam of natural light is

reduced to 0.5 of the criginal intensity ?

7. What is spherical aberration? Suggest any 3 methods to minimise it.
8. Explain the advantages of fibre optic communication.

Section-B
Answer the following questions (4x15=60 Marks)

-

9. (a) Describe Fresnel’s biprism method with necessary theory for the determination of

thickness of a transparent material. In a biprism arrangement a mica sheet of
refractive index 1.5 is introduced in the path of one of the interfering beams. If
central fringe is shifted through a distance equal to one fringe width,find thickness
of the sheet. Wavelength of light is 58934.

(OR)

(b) Describe the experimental arrangement for the formation of Newton’s rings.Derive

equations for diameters of Newton’s dark and bright rings.

10.(a) Describe the Fraunhofer diffraction due to double slit and deduce intensity

distribution.
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(b) Describe and explain the phenomenon of diffraction due te a straight edge with

necessary theory. Explain the intensity distribution in the diffraction pattern with a
diagram.

11. (a) Describe the construction and working of Nicol prism. Explain how it can be used as
polarizer and analyser.
(OR)
(b) Define specific rotation. How is it experimentally determined using Laurent’s half
shade polarimeter. A tube of sugar solution 20ém long is placed between crossed
Nicols and illuminated with light of wavelength 6 x10°° cm. If the optical rotation
produced is 13° and specific rotation is 65° determine the strength of the solution.

12.(a) What is chromatic aberration? Derive the condition for achromatisim of two lenses in
contact. What is the focal length of a lens of dispersive power 0.45 which should be
placed in contact with a convex lens of focal length 84cm and dispersive power 0.21
to make the achromatic combination.

(OR)
(b)Explain the differences between step index and graded index fibres. Obtain an
expression for numerical aperture. Find the numerical aperture and acceptance angle
of an optical fibre with core refractive index 1.55 and clad refractive index 1.53.
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