Ray Optics and optical instruments

One mark each

1. How is the amount of scattering of light  related to the wavelength of light ?

                                                                                                               ( comp 02 )
Two marks each

1.   How do optical fibres transmit light without significant absorption?  Mention   one of its practical applications.                                                                                                                     (91)

2.   Define resolving power and magnifying power of a telescope.             

               (91) 

3.   A compound Microscope has a magnification of  30.  The focal length of eye piece is 5 cm.   Assuming the final image to be formed at the least distance of  distinct vision (25 cm),  calculate the magnification objective.                   



                (91)

4.   Derive a relation between refractive index and critical angle.               

                (93)

5.    An object is kept at 0.2 m from a convex lens of focal length 0.15 m.  Find the position of the image formed.                                                                      



   (93)

6.   Write two conditions for total internal reflection.                                         

   (94)

7.   What is the effect of increasing the diameter of the objective of a telescope on its   (i)  Magnifying power    (ii)  Resolving power.                                        


   (94)

8.   Calculate the refractive index of  the material of an equilateral prism for which the angle of minimum deviation is 60.                                                           


  (94)

9.   Explain why light is dispersed when passing through a prism.                    

 (95)

10. Figure shows a triangular prism of glass. A ray incident normal on one face is totally reflected. What can you conclude about the minimum value of index of refraction ?
             






    (95)
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11. Draw a labeled diagram to show the image formation of an astronomical telescope in the normal adjustment position. What will be the length of the telescope in this position ?(04)

12. A ray of light while travelling from denser to rarer medium undergoes total internal reflection.  Derive the expression for the critical angle in terms of speed of light in the two media.

13. How does the (I) Magnifying power  (ii)  resolving power of a telescope change on increasing the diameter of the objective.  Give reason.                   


               (98)

14. Red light is incident on a converging lens of focal length ‘f’.  State with reason how the focal length of the lens will change, if the red light in replaced by the blue light. .                   (93)                                                                                                  

16. Draw a ray diagram to illustrate image formation by an astronomical telescope used in the near point position.                                                                   


              (99)

17. State the reasons for the following observation recorded form the surface of moon.

(i) Sunset and Sun rise are abrupt

(ii) Sky appears dark                                                                       
         (2000)

18. Draw a labeled ray diagram showing the formation of image of a distant object using an astronomical telescope in the near point adjustment .           

                       (2000)

19. Draw a labelled ray diagram of an astronomical telescope used in the normal adjustment position. State the expression for its magnifying power.


         (2001)

20. A ray of light incident on a glass prism shows minimum deviation of 300. Calculate the speed of light through the prism. ( Angle of prism is 600)  



         (2001)

21. What changes in the focal length of a ( i ) concave mirror and ( ii ) convex lens occur, when the incident violet light on them is replaced with red light ?


        (2002)

22.  State the conditions for total internal reflection of light to take place. Calculate   the speed of light in a medium, whose critical angle is 450  .                                                         (2002)

22. How does the resolving power of a compound microscope be affected, when 

      ( i ) the frequency of light used to illuminate the object is increased and 

     ( ii ) the focal length of the objective lens is increased ? Justify your answer in each case.                                                                                     ( comp 02 )


23.  The aperture of the objective lens of an astronomical telescope is doubled. How  does it effect  ( i ) the resolving power of the telescope, and ( ii )the intensity of the image.   (comp 97)                                                          

23. Explain briefly, with the help of a ray diagram, how a mirage is formed in deserts.                                                                (Comp 98)

24. A right angled crown glass prism with critical angle 41o is placed before an object, PQ, in two positions as shown in the figures (i) and (ii). Trace the paths of the rays from P and Q passing through the prisms  in the two cases.
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25. Draw a labeled ray diagram to show the image formation in a refracting type astronomical telescope. Why should the objective of the diameter of a telescope be large ?
(06)
26. Define resolving power of a compound microscope. How does it change when


(i) refractive index of the medium between the object and objective lens increases ?


(ii) wave length of radiation used is increased.




(07)
27. . Define resolving power of a telescope. How does it change when


(i) increasing the aperture of the objective lens ?


(ii) increasing the focal length of the objective lens ?
    (07)



(
Three Marks each
1. With the help of a ray diagram, explain the working principle of a compound microscope.

2. Draw the ray diagram for the image formation of a compound microscope.  Derive an equation for its magnifying power and how can the magnifying power be increased ? 

    (95)                                                                                      

3. The radius of curvature of each face of a biconcave lens, made of glass of refractive index 1.5 is 30 cm.   Calculate the focal length of lens in air .  




    (96)

4. Draw a labelled ray diagram for a reflecting type telescope.  Write four advantages over a refracting type telescope.                                           




   (97)

5. Draw a ray diagram to show the formation of the image of an object placed between F and 2 F of a thin concave lens.  Deduce the relation between the object distance, image distance and focal length of a lens  under this condition.                                                                      (98)                                                                                               

6. Draw a labelled ray diagram for a refracting type  astronomical telescope –How will its magnifying power be affected on increasing for its eye piece in focal length and  aperture?  Justify your answer.                                      



                         (99)

 8.   A concave lens made of material of refraction index n, is kept in a medium of refraction index n2.  A parallel beam of light is incident on the lens.  Complete the path of rays of light emerging from the concave lens if   (I) n1>n2            (ii) n1=n2   and n1<n2   (00)                                                                           

9.  Where should an object be placed from a converging lens of focal length 

      10 cm, so as to obtain a virtual image of magnification 2 ?
                                      (2001)

10.Explain with reason, how the resolving power of a compound microscope will change when ( i ) frequency of the incident light on the objective lens is increased( ( ii ) focal length of the objective lens is increased , and ( iii ) aperture of the objective lens is increased ?           (2002)        

11. A compound lens is made of two lenses in contact having powers +11.5 D and –1.5 D. An object is placed at 15cm from this compound lens. Find the position and nature of the image formed.







                 ( Comp 97 )

12. Draw a graph to show the variation of the angle of deviation D with that of the angle of incidence I for a monochromatic ray of light passing through a glass prism of refracting angle A. Hence deduce the relation ( = [sin(A+Dm)/2]/ sin(A/2)


                   (03)


13. A converging lens of focal length 6.25 cm is used as a magnifying glass. If the  near point of  the observer is 25 cm from the eye and lens is held close to the eye, calculate (a) the distance of the object from the lens, (b) the angular magnification (magnifying power). Also find the angular magnification when the final image is formed at infinity. 

                   (03)

14. An object is placed at the focus of a concave lens. Where will the image be formed ? 
(03)

15. a) Draw a labeled ray diagram to show the formation of  an image by a compound microscope. Write the expression for the magnifying power.






      b) How does the resolving power of a compound microscope change, when i) refractive index of the medium between the object and the object lens increases ; and ii) wavelength of the radiation used is increased?






 (05)

16. A double convex lens made of glass of refractive index 1.6 has its both surfaces  of equal radii of curvature of 30 cm each. An object of 5cm height is placed at a distance of 12.5 cm from the lens. Find the position , nature and size of the image.



(05,07)

17.  A beam of light converges to a point P. A lens is placed in the path of the convergent beam 12cm from P. At what point does the beam converge if the lens is  (a) convex lens of focal length 20 cm, (b) a concave lens of focal length 16cm ?  Do the required calculations.  (06)





Five marks each  

1.  Derive the relation between distance of the object, distance of image and radius of curvature of a convex spherical surface , when refraction takes place from rarer to denser medium and image produced is virtual. State the assumptions and convention of sign used.       











  ( comp 02 )    

2. Draw a ray diagram to show the formation of image of an object placed  between the pole and centre of curvature of a concave mirror. Derive the formula connecting object distance ( u ), image distance ( v ) and focal length      ( f ) for this particular case for the given concave mirror. State clearly the    assumption and sign convention used.         

(Comp)  
3. A spherical surface of radius of curvature R, separates a rarer and denser medium as shown in the figure.
Rarer medium



Denser medium
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C
Complete the path of the incident ray of light, showing the formation of a real image. Hence derive the relation connection connecting object distance ‘u’ and image distance ‘v’. radius of curvature R and the refractive indices n1 and n2 of the two media.

Briefly explain how , the focal length of a convex changes , with increase in wavelength of incident light.










(04)                
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