                                                    INTERFERENCE 
1. Explain the formation of the Newton’s Rings. Prove that in Newton’s Rings by reflected light, the diameters of bright Rings are proportional to square root of odd natural numbers.        [6]
2. Explain the formation of the Newton’s Rings. Prove that in Newton’s Rings by reflected light, the diameters of dark Rings are proportional to square root of natural numbers. Explain what will happen when the air gap of the film is replaced by liquid of refractive index µ.           [7]
3. Explain the formation of the Newton’s Rings. Prove that in Newton’s Rings by reflected light, the diameters of bright Rings are proportional to square root of odd natural numbers. Explain how the rings are getting closer with increase in their diameter order.                               [7]
4. Explain the formation of the Newton’s Rings with experimental procedure. How this set up can be used to determine the refractive index of the liquid.  OR to determine wavelength of given source OR to determine radius of curvature of the plano-convex lens.  
                Derive the necessary expression. 





           [7]
5. Explain principle, construction and working of Michelson’s Interferometer.                      [6]
6. Draw the diagram of Michelson’s Interferometer. Explain how it can be used to determine the 

i) Wavelength of given source

 ii] Refractive index / thickness of thin transparent film.                        [7]
7. Explain the formation of the Newton’s Rings. Explain how the interference takes place?  [6]
8. A thin film of uniform thickness is illuminated by monochromatic light. Obtain the conditions of darkness and brightness of the film as observed in reflected light. 



[6]
9. Explain the use of thin film as antireflection coating.                                                           [4]
10. When seen by reflected light, why does an excessively thin film appear to be perfectly black when illuminated by white light?                                                                                           [3]
11. A wedge shaped film is illuminated with monochromatic light. Obtain an expression for number of dark bands per unit length.    





            [6]
12.  Explain the use of thin film of antireflection coating.




[5]
13. An excessively thin film appears dark when observed in reflected light. Explain why?       [2]
14. A thin film of uniform thickness is illuminated by monochromatic light. Obtain the conditions of darkness and brightness of the film as observed in reflected light                                    [6]
15. Draw a diagram showing interference in reflected light in a thin wedge shaped film. Give the mathematical conditions for constructive and destructive interference. Explain how this type of interference pattern can be used for testing the optical flatness of surfaces.              
 [6]
16. Why the centre of Newton’s Rings appears dark in reflected light.                                        [3]
17. Why 
Newton’s Rings are circular?


                                                             [3]
18. A thin film of uniform thickness is illuminated by monochromatic light. Obtain the conditions of brightness & darkness of the film as observed in reflected light. When seen in reflected light, why does an excessively thin film appear to be perfectly black, when illuminated by white light? 

 







             [7]
19. Explain how the interference pattern can be used for testing the optical flatness of the 
   surfaces.
                                                                                                                                     [4]
20. How will be the interference pattern for Wedge shaped thin film when illuminated by monochromatic light. Why?

                                                                                     [4]
                             Electron Optics
1.  Derive an expression for the displacement produced when an electric field acts perpendicular to  the electron motion. Why is deflection sensitivity? Give an expression for the deflection sensitivity in   the above case.                                                                                                 [6]      

2.  Show that a charged particle spirals around a field direction when allowed to enter at an angle    with respect to field direction. What is magnetostaic focusing?       



[6]
3. Explain motion of electron.
(i) Parallel to magnetic field.

(ii) Perpendicular to magnetic field.

            [iii]       Inclined to magnetic field.                                                                                   [6]
4. Explain how an electron beam can be made to bend either towards or away from the normal   to an equipotential surface? How does an electrostatic lens focus electrons?        
            [6]
5. Explain the motion of electron in: Transverse magnetic field.



[7]
6. Explain the motion of electron when it is:

(i) Parallel to electric field and

            [ii]     Perpendicular to electric field.






[6]
7. Explain with a neat diagram the principle, construction & working of a Bainbridge Mass Spectrograph. 










[6] 
8.  Explain the electrostatic focusing using an electron lens.



            [6]
9.  What is velocity sector? How this principle is used in Bainbridge Mass Spectroscope?     [6]
10. Show that the vertical displacement made by the electrons in a magnetic field is inversely proportional to an axial velocity of the electrons.                                                                  [4]



                                                          Diffraction
1. Give the theory of plane diffraction grating. Obtain the conditions for the formation of the principle maxima & minima.








[6]
2. What is diffraction of light? What are the types of diffraction? Distinguish between them. [4]
3.  State Rayleigh’s criterion of resolution. Hence obtain an expression for the resolving power of a grating. On which factor its depends & how?  




            [6]
4. Discuss the Fraunhofer diffraction at a single slit & obtain the conditions for principle maxima 
      & minima. Draw the intensity distribution curve.





[7]
5. Obtain the condition for maxima in the Fraunhofer diffraction due to single slit.

[6]
6. Give the theory of plane diffraction grating & obtain the condition for the nth order maximum. What is Grating & grating element? How the Grating is obtained?


            [6]
7. Discuss the Fraunhofer diffraction at a single slit. Draw the intensity distribution curve.
[7]
8. Discuss the Fraunhofer diffraction at a single slit & derive the condition for secondary maximum intensity positions.








[6]
9. On which factors spectrum width /angular width depend? How?  



[3]
                                                          Ultrasonics
1. Write down the eight applications of ultrasonic waves.




[3]
2. What is magnetostriction effect? Draw a neat diagram & explain the magnetostriction oscillator for the production of ultrasonic waves.





[6]
3. Explain the echo sounding technique as applied to ultrasonic waves. Explain its use in SONAR.










[4]
4. What is piezo-electric effect? How it is used for the production of ultrasonic waves?
[6]
5. What are ultrasonic waves? Give the eight applications of ultrasonic waves.

[6]
6. Explain:

[i] Piezo-electric effect

      [ii] Magnetostriction effect
      [iii] Depth sounding.






                                    [6]
7. Explain:

[i] Echo sounding technique

      [ii] Cavitation.

       iii] Flaw detection                                                                                                                  [6]
8. What is ultrasonics? Name the methods for their production & explain any one with diagram.                   

                                                                                                                                                      [6]
9. Explain Echo sound with one example.






[4]
                                           Polarization
1. What is a quarter wave plate? Deduce the expression for its thickness in terms of the refractive indices of quartz crystal.








[4]
2. Explain how you will distinguish between unpolarised light & circularly polarized light.
[4]
3. Explain the phenomenon of double refraction on the basis of Huygen’s wave theory.
[6]
4. Explain the terms unpolarised light & plane polarized light. State Brewster’s law. 
        Hence obtain a relation between polarizing angle & the refractive index of the 
         Transparent medium.                                                                                                           [6]
      6.   Explain double refraction using the Huygen’s wave theory of light.                                     [6]
8.   State & explain Brewster’s law.







[3]
9.   Define Dichroism & the Law Of Malus.






[2]
     10.  What are the retardation plates? Explain the working of half wave plates.


[3]
     11. Explain how will you distinguish between unpolarised and circularly polarized light           [6]
     12.  Distinguish between polarized and unpolarised light. Describe the process of production and       

            Detection of elliptically polarized light.                                                                                 [6]
     13.  Define Optical activity and specific rotation   and examples on it                                        [4] 

     14.  Explain the analytical treatment of i] Circularly polarized light
                                                                    ii] Elliptically polarized light                                         [6]
     15. Explain the method of production of i] Circularly polarized light 
                                                                      ii] Elliptically polarized light                                       [6]  
      16.    How do you do the detection of various types of light.                                                      [6]
                                                                Nuclear Physics
1. Define fusion reaction and Write down the Carbon-Nitrogen cycle for the nuclear fusion reaction.


                                                                                                [6]
2. With the help of a neat labeled diagram, explain the principle, construction & working of cyclotron. Obtain the expression for the cyclotron frequency & maximum energy of the particle.










[6]
3. Define and explain nuclear fission on the basis of Bohr & Wheeler’s liquid drop          model.
                                                                                                                        [6]
4. Explain the principle, construction & working of betatron. Obtain betatron condition.
[6]
5. Give four point differences between Nuclear Fission & Fusion.                                      [2]
6. Define fusion reaction and Write down the proton-proton cycle for the nuclear fusion reaction.                                                                                                                              [6]
7. Explain nuclear fission reaction with suitable illustration.                                                [4]
8. Why the chain reaction is not possible in natural uranium?                                              [3]
9. Define the Fission, Fusion, Mass Defect, Binding Energy, Atomic mass unit.                [4]
