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Sample Paper – 2010

Class – XII

Subject – Physics

Test of Ray and Wave Optics

Section – A

1. Two slits in young’s double slit experiment are illuminated by two different sodium lamps emitting light of same wavelength. No interference pattern will be obtained. Comment.

2. What do understand by limit of resolution of instrument?

3. Can sound waves get polarized on passing through the tourmaline crystal?

4. Why white light can not be polarized with polarization by reflection?

5. If a lens is painted with black strips and a donkey is seen through it, the donkey will appear as zebra. Comment.

6. Why the colour of the cloud is white?

7. To a fish under water viewing obliquely a fisher man standing on the bank of a lake, does the man look taller or shorter than what he actually is?

8. A lens of glass is immersed in water. What will be its effect on the power of the lens.

                                                                                                                   1 x 8 = 8 marks

Section – B

1. How does the frequency of a beam of ultraviolet light change when it goes from air into glass?

2. Derive the relationship between the refractive index and critical angle for a given pair of media.

3. Can we observe interference maxima on the screen if the two slits are separated by less than a wavelength of light used?

4. The ratio of intensity of maxima and minima in an interference pattern is 100:64. Calculate the ratio of intensities of the coherent source producing this pattern.

5. How does the diffraction limit the resolving power of an optical instrument?

6. What is a wavefront? What is the geometrical shape of the wavefront of light emerging out of a convex lens, when a point source is placed at its focus?

7. A ray of light is incident on the surface of a spherical glass paper weight making an angle α with the normal and is refracted in the medium at an angle β. Calculate the deviation.

8. The level of water in a clear colorless glass can be seen easily, but that of liquid helium cannot be. Why?

9. At what angle of incidence should a beam strike the glass slab of refractive index √3, such that the reflected and refracted rays are perpendicular to each other.

10. The sun looks reddish at sunrise and sunset as viewed from earth. Why?

                                                                                                            2 x 10 = 20 marks

Section – C

1. The distance between two point sources of light is 24 cm. Find out where you will place a converging lens of focal length 9 cm, if the images of both are formed at the same point.

2. A rectangular block of glass is placed on a printed page lying on a horizontal surface. Find the minimum value of refractive index of glass for which the letters on the page are not visible from any of the vertical faces.

3. Verify Snell’s Law of refraction using Huygen’s wave theory?

4. What is diffraction of light? Draw a graph showing the variation of intensity with angle in a single slit diffraction experiment. Write one feature which distinguishes the observed pattern from the double slit interference pattern.

5. A region is illuminated by two sources of light. The intensity I at each point is found to be equal to I1 + I2 , where I1 is the intensity of light at the point when second source is absent. I2is similarly defined. Are the sources coherent or incoherent? Explain.

6. Draw the well labeled dig for the astronomical telescope, when the image formed at the least distance of distinct vision.

7. State and prove Prism Formula.

8. A ray of light falls normally on a refracting face of a prism of refractive index (1.5) . Find the angle of the prism if the ray just fails to emerge from the prism.

9. A diver looks into the external worlds from a depth ‘h’. Show by ray diagram that the external world appear to him to be confined within a cone and the whole surface appear as a plane sheet of mirror with a hole above his eye. Calculate the radius of hole. 

                                                                                                               3 x 9 = 27 marks

Section – D

1. Derive the expression for the Len’s maker formula. Hence prove that when white light is incident on the len’s you will get many focal lengths.

2. In Young’s double slit experiment, deduce the condition for (1) constructive and destructive interference at a point on the screen. Draw the graph showing the variation of intensity versus the position on the screen in Young’s experiment when (a) both the slit are open and (b) one of the slit is closed.

3. Which special characteristic of light is demonstrated only by the phenomenon of polarization? Distinguish clearly between linearly polarized light and unpolarised light. Light is incident at the Brewster angle , from air, on to transparent medium. How the refracted and the reflected rays are oriented with respect to each other? Obtain a relation between the refractive index of the medium and the Brewster angle. What is the nature of the polarization of the reflected light, in this case.  

                                                                                                                 5 x 3 = 15 
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