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PART – A

Answer ALL questions:                                                                                     (10x2=20 Marks)

1. What are principal points and principal planes? 

2. Two lenses of focal lengths 8 cm and 6 cm are placed at a certain distance apart. Calculate the                      

    distance between the lenses if they form an achromatic combination.

3. Explain the formation of colours in thin film.

4. Light of wavelength 6000 Å falls normally on a thin wedge shaped film of µ=1.5, forming

    fringes  that are 2mm apart. Find the angle of the wedge.

5. Draw the intensity distribution diagram in  the Fraunhofer type of diffraction 

    produced by two nearby parallel narrow slits illuminated by  monochromatic light.

6. Calculate the aperture of the objective of a telescope which may be used to resolve stars 

    separated by 4.88x10-6 radians for light of λ=6000 Å.

7. State Malus law.

8. A sugar solution in a tube of length 20cm rotates the plane of polarization of light by 35°. If  

    the specific rotation of the sugar is 66.5°, calculate the concentration of the solution.

9. Distinguish between spontaneous and stimulated emission of radiation.

10. What is the role of an optical resonator in a laser device?

PART – B

Answer any FOUR questions:                                                                          (4x7.5=30 Marks)
11. Construct the translation matrix for paraxial rays using Matrix method.

12. How is the refractive index of a liquid determined by forming Newton’s rings?

13. Obtain an expression for the resolving power of a plane diffraction grating.

14. a)Describe the construction and working of a half-wave plate.                       
(5 marks)

      b)Calculate the thickness of a quarter wave plate of quartz for light of  wavelength 5090Å.       Given µe=1.553 and µo =1.544.                                                          

 (2.5 marks)

15. Describe the construction and working of a Ruby laser.
PART – C

Answer any FOUR questions:                                                                         (4x12.5=50 Marks)
16. Explain how spherical aberration arises and discuss the various methods of minimizing it.

17. Describe in detail how the wavelength of  monochromatic light is found using Fresnel’s

      biprism.

18. Give an account of the phenomenon of diffraction and the relevant theory of diffraction due 

       to a straight edge.

19. a)Give  Huygen’s explanation of double refraction.

                         (4.5marks)

      b)With diagrams illustrate the wave surfaces in calcite when the optic axis is parallel to

      the crystal surface and perpendicular to the plane of incidence.


(8 marks)

20. a)Define Einstein’s coefficients and deduce an expression connecting them.     (9 marks)

      b)Explain how population inversion is achieved in He-Ne laser.                         (3.5 marks)
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