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Class - X
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CH – 4.   REFRACTION  AT  PLANE  SURFACES 

Question – 1. Figure below shows refraction and emergence of a ray of light incident on a rectangular glass slab. Copy the diagram and mark the lateral displacement of the incident ray. Name the two factors on which the lateral displacement depends. Mention which pairs of angles are equal. 
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Question – 2. In the figure below a source of light S is placed at the bottom of a beaker containing water. 

(i) Copy the diagram and show the path of rays, marked with arrows after they meet the water air boundary. 

(ii) Does the ray marked with one arrow, undergo refraction ? 

(iii) Name the phenomenon exhibited by ray marked with three arrows. 
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Question – 3. Figure below shows a right angled prism of refractive index 1.5. An object PQ is placed in front of the base BC. Copy the diagram. 

(i) complete the diagram showing the image formed by the prism. 

(ii) Name the instrument in which such a prism is used. 
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Question -4. Figure below shows a ray of light AO incident on a rectangular glass block, which is silvered at one surface. This ray is partly reflected and partly refracted: 

(i)Copy the diagram and trace the path of the refracted ray and the reflected ray. Show at least two rays emerging from the surface PQ. 

(ii) How many images are formed in the above case ? 

(iii) Which image is the brightest ? 
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Question – 5. The refractive index of air with respect to glass is defined as 

                                    gμa = sini /sinr 

(i) Wrte down the similar expressionfor aμg in terms of angle i and r, 

(ii) In (i) above, if angle r = 90º what is the corresponding angle I called ? 

(iii) What is the physical significance of i in part (ii) above ? 

Question – 6. What is meant by (i) Critical angle (ii) Total internal reflection. 

Question – 7. The critical angle for the glass which is equilateral prism ABC is made of is 48º. A ray of light incident on the side AB of the prism is refracted along DE such that the angle it makes with the side AC is 138º as shown in figure below. Also angle EDB = 90º. Copy the diagram : 

(i) Draw the path of ray incident on the side AB (which travels along DE) 

(ii) Show the path along which the ray DE travels from point E onward through the side  BC. 
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Question – 8. A prism deviates a monochromatic ray of light through an angle ‘δ’ when the angle of incidence on the surface of the prism is ‘i’ : 

(i) Draw a diagram showing the variation of ‘δ’ with ‘i’.On your graph show the angle of minimum deviation. 

(ii) What is the relation between the angle of incidence and the angle of emergence when the ray suffers minimum deviation ? 

Question – 9. What is an optical fibre ? Give one practical use of an optical fibre. 

Question – 10. Explain briefly what causes the twinkling of stars at night ?  

NUMERICALS 

Numerical – 1. The velocity of light in diamond is 121,000 km s-1. What is the refractive index ? (velocity of light in vacuum or air = 3 × 108 m s-1) 

Solution :- The refractive index is given by the relation 

                    μ = velocity of light in air / velocity of light in diamond 

                       = 3 × 108 / 121000 × 103 = 300 / 121 = 4.8. [Ans.] 

Numerical – 2. Calculate the velocity of light in a glass block of refractive index 1.5. (Velocity of light in air = 3 × 108 m s-1) 

Solution :- We know that, 

                                        μ = velocity of light in air / velocity of light in glass 

                   Or,           1.5   = 3 × 108 m s-1 / v 

                   Or,                v = 3 × 108 / 1.5 = 2.0 × 108 m s-1. [Ans.] 

Numerical – 3. (i) The refractive index of water with respect to air is aμw and of glass with respect to air is aμg. Express the refractive index of glass with respect to water.  

(ii)Refractive index of water is 4/3 and of glass is 3/2. What is the refractive index of glass with respect to water ? 

Solution :- (i) Let the speed of in air be c, speed of light in water be vw and speed of light in glass be vg. 

                         aμw = c/vw  then vw = c/aμw and aμg = c/vg then vg = c/aμg 

             Hence, refractive index of glass with respect to water , 

                            wμg = vw/vg = (c/aμw)/(c/aμg) = aμg/aμw 

                     (ii) Here,  aμw = 4/3  and aμg = 3/2

                                               wμg = aμg/aμw           = (3/2)/(4/3) 

                                                                                = 3/2 ×3/4 

                                                                                = 9/8. [Ans.] 

Numerical – 4. The refractive index of glass is 3/2. What is the critical angle for glass-air surface ? [ sin 42º = 2/3] 

Solution :- Let the critical angle be ic, then 

                             Sin ic = 1/μ = 1/(3/2) = 2/3 

                 Or,       sin ic = sin 42º                       [since sin 42º = 2/3] 

                 Or,             ic = 42º. [Ans.]

