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Assignments on Ray Optics (Class XII)

1. A light wave enters from air into glass. How will1the following be affected? i) energy of the wave &    ii) frequency of the wave.

2. A man is looking vertically down a tank full of water. The depth of tank appears to be 9m to him. What is the real depth of the tank? The ref. Index of water is 4/3.  What will be the height of water in the tank as observed by a fish from the bottom of the tank?

3. A bi convex lens is made of glass of ref index 1.5.The radius of curvature of each face is 30 cm. Calculate the focal length of the lens in air.

4. Explain why white light is dispersed when passing through a prism?

5. For the same angle of incidence, the angles of refraction in three different media A , B , C are 15o , 25o and 35o respectively. In which medium will the velocity of light be minimum?

6. Refractive index of glass for light of yellow, green and red colours are ny, ng and nr Respectively. Rearrange these symbols in an increasing order of values.

7. A beaker is filled with water to a height of 12.5 cm. The apparent depth of a needle lying at the bottom of the beaker  is measured to be 9.4 cm, What is the refractive index of water?

8. What is the effect of increasing the diameter of the objective of a telescope on its   i) Magnifying power and (ii) resolving power?

9. A glass prism of refracting angle 60o and refractive index 1.5 is completely immersed in water of ref index 4/3. Calculate the angle of minimum deviation of the prism in this situation.          (sin -1 (0.56) = 34.3o).

10. Violet light is incident on a converging lens of focal length f. State with reason, how focal length of a lens will change, if violet is is replaced by a red light.
11. Two convex lenses of same focal length but of aperture 5 cm and 10 cm are used as objective lenses in two astronomical telescopes. i) what will be the ratio of their resolving power, ii) compare the intensity of image formed in two cases .

12. A pond of depth 40 cm is half filled with an oil of refractive index 1.4 and the other half is filled with water of refractive index 4/3. What is the apparent depth of pond when viewed normally?

13. A lens forms a virtual, erect and diminished image of an object 2 cm high placed at a distance of 40 cm from it. The height of the image is 1 cm. What is the nature and focal length of the lens?

14. Two thin lenses of focal lengths 10 cm and -5 cm are kept in contact. What is the i) focal length and ii) power of the combination?

15. Fig shows a right angled prism of glass ( n = 1.5 ) placed in air .

16. A ray AB is incident normally on face PQ. What is the maximum value ore so that ray undergoes total internal reflection at face PR of the prism?
17. Velocity of light in a liquid is 1.8 x 108m/s. Find how much the bottom of vessel containing this liquid appears to be raised if the depth of the liquid is 25 cm.

18. The refractive index of diamond is 2.47, that of window glass is 1.51. How much faster does light travel in window glass than in diamond?

19. The refractive indices of a flint glass for violet and red light are 1.671 and 1.642 respectively. Calculate the dispersive power of the glass.

20. Velocity of light in a liquid is 1.5 x 108 m/s and in air is 3 x 108 m/s. If the ray passes through liquid to air, calculate the value of critical angle.

21. A glass prism of refracting angle 60° and refractive index l.5 is completely immersed in water of refractive index 1.33. Calculate the angle of minimum deviation of the prism in this situation. (sin-1 0.56 = 34.30).

22. The refractive index of a prism of angle 60° is 1.62 for sodium light. What is Dm ?

23. A ray of light passes through an equilateral glass prism such that the angle of incidence is equal to the angle of emergence. If the angle of emergence is 4/3 times the angle of prism, calculate the R.I of the glass prism.

24. A ray of light is incident at an angle of 60° on one face of the prism which bas an angle of 30°. The ray emerging out of the prism makes an angle of 30o with the incident ray. Show that the emergent ray is perpendicular to the face through which it emerges and calculate the ref index of the prism.

25. A prism produces a minimum deviation of 51o for a certain angle of incidence. The same prism produces a deviation of 62o 48 for two values of the angle of incidence, namely 40o6'and 82o 42'. Find a) the refracting angle of the prism, b) the angle of incidence at minimum deviation, and c) the refractive index of the prism.

26. The refracting angle of the prism is A and it produces a minimum deviation of             (180 -. 2A). Show that the refractive index of the prism is given by n = 1/ tan(A/2) .

27.  A convex lens of focal length 4D when immersed in a liquid of refractive index µ, its focal length becomes 100cm. Find µ of liquid. µ of glass = 1.5.

28. Two glasses have dispersive powers in the ratio of 2:3. These glasses are used in the. manufacture of an achromatic objective of focal length 20 cm. What are the focal lengths of the two lenses of the objective?

29. A beam of light of wavelength 400 nm is incident normally on a right angled prism as shown. It is observed that the light just grazes along the surface AC after falling on it. Given that the refractive index of the material of the prism varies with the wavelength as per the relation µ = 1.2 + b/(2.
            calculate the value of b and the refractive index of the prism material for a wavelength .

[(Given = Sin-1 (0.625)]
30. An equiconvex lens with radii of curvature of magnitude r each, is put over a liquid layer poured on top of a plane mirror. A small needle, with its tip on the principal axis of the lens, is moved along the axis until its inverted real image coincides with the needle itself. The distance of the needle from the lens is measured to be ‘a’. On removing the liquid layer and repeating the experiment the distance is found to be ‘b’.

      Obtain a formula for the refractive index of the liquid.
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31. The following data was recorded for values of object distance and the corresponding values of image distance in the experiment on study of real image formation by a convex lens of power +5D. One of these observations is incorrect. Identify this observation and give reason for your choice:
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32. Calculate the distance d, so that a real image of an object at O, 15cm in front of a convex lens of focal length 10cm be formed at the same point O. The radius of curvature of the mirror is 20cm. Will the image be inverted or erect?
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33. In the accompanying diagram, the direct image formed by the lens (f = 10cm) of an object placed of O and that formed after reflection from the spherical mirror are formed at the same point . What is the radius of curvature of the mirror?
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34. Light of wavelength 550 nm. is incident as parallel beam on a slit of width 0.1mm. Find the angular width and the linear width of the principal maxima in the resulting diffraction pattern on a screen kept at a distance of 1.1m from the slit. Which

35. of these widths would not change if the screen were moved to a distance of 2.2m from the slit?
36. 21. Give reasons for the following : 3

(a) Astronomers prefer to use telescopes with large objective diameters to observe astronomical objects.

(b) Two identical but independent monochromatic sources of light cannot be coherent.

(c) The value of the Brewster angle for a transparent medium is different for lights of different colours.
