Wave Optics

Two marks each.
1.   Name one device used for producing polarized light. Draw a graph showing the dependence of intensity of transmitted light on the angle between polarizer and   analyzer. 


    (91)

2.   In a Young’s double slit experiment, the width of fringes obtained with light of wavelength 6000A0 is 2mm. What will be the fringe width if the entire apparatus is immersed in  a liquid of 

      refractive index 1.33.

 






    (91)

3.   State Huygen’s wave theory. Derive Snell’s law.



   

    (93)

4.   Determine the angular separation between central maximum and first order maximum of diffraction pattern due to a single slit of width 0.25mm when light of wavelength 5890 A0  is incident on it normally.



    






     (93)

5.   Give an experiment to show that light waves are transverse in nature.
 


    (94)

6. Give two differences between interference and diffraction pattern of light. 


     (94)

7. The two slits in Young’s double slit experiment are separated by a distance of 0.3mm.An interference pattern is produced on screen1.5m away. The fourth bright fringe is at a distance of 1cm from central maximum. Calculate the wavelength of the light used.




     (95)

8. How can you distinguish between unpolarized light beam from polarized light beam using a polaroid.







  



    (96)

9. What changes in the interference pattern of Young’s double slit experiment will be there if yellow light is replaced by white light ?

10. What changes in the interference pattern of Young’s double slit experiment will be observed when the distance between the slits is reduced and  if  the apparatus is immersed in water ?

11.  Find the ratio of intensities of two points P and Q on a screen in a Young’s double slit experiment,  when waves from sources S1 and S2have phase difference of  ( I ) 00 and ( ii ) π/2  respectively. 

12. State Snell’s law.








      ( comp 02 )

13. Sketch the reflected wave front from a concave mirror, when a plane wave front is incident normally on it.









     ( Comp 97 )

14. What is the effect of slit width and wave length of the light source on fringe width of  the fringes formed by Young’s double slit experiment ?





           (Comp)

15. Give two points of difference between interference and diffraction of light.


(Comp)


Three marks each.
1.   What are coherent sources ? Why are coherent sources required to produce interference of light ? Give an example of interference of light in daily life situation.



     (97)

2.  What are coherent sources  of light? Why is no interference pattern observed When two coherent sources are 

i) infinitely close to each other 

ii) far apart from each other.





    

     (98)

3. A slit of width ‘ d ‘ is illuminated by light of wavelength 6500 A0. For what values of ‘ d ‘ will the

i ) first minimum falls at an angle of diffraction 300 ?

ii ) first maximum falls at an angle of diffraction 300 ?


  


   (98)

4. What is the effect on the interference pattern observed in the Young’s double slit experiment in the following cases:

( i ) screen is moved away from the plane of the slits.

( ii ) separation between the slits is reduced.

( iii ) widths of the slits are doubled.

Give reason for your answer.






  
  (00)

5. What is meant by plane polarized light ? What type of waves show the property of polarization ? Describe a method for producing a beam of plane polarized light.

6. (a) State the postulates of Huygen’s wave theory.

(b) Draw the type of wave front that  corresponds to a beam of light

( i ) a very far off source and ( ii ) diverging from a point source.

  

   (01)

7. State the essential condition for diffraction to occur.

The light of wavelength 600 nm is incident normally on a slit of width 3 mm.

Calculate the linear width of central maximum on a screen kept 3 m away from the slit. 
     (01)

8.  In a single slit diffraction pattern, how does the angular width of central maximum change when ( i ) slit width is decreased ( ii ) distance between the slit and screen is increased and ( iii ) light of smaller visible wavelength is used. Justify your answer in each case.


     (02) 

9.  What is meant by diffraction of light ?Draw a graph to show the relative intensity distribution for a single slit diffraction pattern. Obtain an expression for the first minimum diffraction pattern.(comp 02)

10.  State two conditions for obtaining sustained interference of light. Draw the variation of intensity of interference pattern in Young’s double slit experiment.



( Comp 97 )

11. State the postulates of Huygen’s wave theory. Draw the geometrical shape of the wave front in the following cases :







      ( a ) light emerging from a point source and

      ( b ) when the light source is emitting parallel rays.




(Comp 98)

13.  Sketch the graph showing the variation of intensity of transmitted light on the angle of rotation between a polarizer and analyzer. A ray of light is incident at an angle of incident ip
on the surface of separation between air and a medium of refractive index (, such that the angle between the reflected and refracted rays is 900   .   Obtain the relation between  ip  and (.
(Comp 98)

 15. What is a wave front ? What is the geometrical shape of a wave front of light emerging out of a convex lens, when point source is placed at the focus ? Using Huygen’s principle show that, for a parallel beam incident on a reflecting surface, the angle of reflection is equal to the angle of incidence.  (03).


16. Two slits in Young’s double slit experiment are illuminated by two different lamps emitting light of the same wavelength. Will you observe interference pattern ? Justify your answer.


Find ratio of intensities at two points on a screen in Young’s double slit experiment , when waves from the two slits have path difference of (a) ) (/4. 


17. Two narrow slits are illuminated by a single monochromatic source. Name the pattern obtained on the screen. One of the slits is now completely covered .What is the name of the pattern now obtained on the screen ?Draw intensity pattern obtained in the two cases. Also write two differences between the patterns obtained in the above two cases.



            (04)

Five marks each. 

1. Using Huygen’s principle, draw a diagram to show propagation of a wavefront originating from a   monochromatic point source.







Describe diffraction of light due to a single slit. Explain formation of  a  pattern of  fringes obtained on the screen and plot showing variation of intensity with angle ( in single slit diffraction.     









  (05)

2. What is meant by a linearly polarized light ? Which type of waves can be polarized ? Briefly explain a method for producing polarized light.






      Two
  polaroids are placed at 90o to each other and the intensity of transmitted light is zero. What will   be the intensity of transmitted light when one more Polaroid is placed between these two bisecting the angle between them ? Take intensity of unpolarized light  as Io


    








 (05)
3. What are coherent sources of light ? State two conditions for two light sources to be coherent.
Derive a mathematical expression for the width of interference fringes obtained in Yong’s double slit experiment with the help of a suitable diagram.



(06)

4. state Huygen’s principle. Using the geometrical construction of secondary wavelets, explain the refraction of a plane wave front incident at a plane surface. Hence verify Snell,s law of refraction.

Illustrate with the help of diagrams the action of (a) convex lens and (b) concave mirror on a 
plane wavefront incident on it.
      5.  State the essential condition for diffraction of light to take place. Use Huygen’s principle to explain  diffraction of light due to a narrow single slit and the formation of a pattern of fringes obtained on the screen. Sketch the pattern of fringes formed due to the diffraction at a single slit showing the variation of intensity with angle.







(07)

      6.   What are coherent sources of light ? Why are coherent sources required to obtain sustained interference pattern ?


State three characteristic features which distinguish the interference pattern due to two coherently illuminated sources as compared to that observed in a diffraction pattern due to a single slit.









(07)
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