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A Level Physics

Refraction
Equations

n1v1 = n2v2
n1 sin 1 = n2 sin 2
n1 sin c = n2
(ng = 1.5,  nw = 1.33)
1. Define the refractive index from (i) air to glass and (ii) water to air in terms of angles, drawing a sketch in each case.  Write these two refractive indices in terms of the velocity of light?

2. A ray of light is incident at 350 (i) from air to glass, (ii) from glass to air, (ii) from water to glass.  Find the angle of refraction in each case.   

3. Calculate the critical angle between the following media: (i) air - glass, (ii) air – water, (iii) glass – water.  Draw sketches to show the critical angle in each case.  
4. State the conditions under which total internal reflection occurs.

5. The angle of a glass prism is 600.  Calculate the angle of emergence into the air of a ray incident at 450 on one face of the prism.
6. A ray of light is incident in air on the surface of a glass block.  The angle of incidence is 300.  Calculate: (i) the angle of refraction, (ii) the amount by which the ray is deviated on entering the glass.
7. A ray of light is incident in air at an angle of 400 to the normal to one face of a 600 glass prism.  Calculate the angle through which the ray has been deviated by the time it emerges from the prism.
8. A ray of light is incident in water on a plane water-glass boundary.  The angle of incidence is 300.  Calculate the angle of refraction.
9. Calculate the critical angle for a glass-air surface if a ray of light, which is incident in air on the surface, is deviated through 15.50 when the angle of incidence is 40.00.

10. Calculate the angular separation of the red and violet rays which emerge from a 600 glass prism when a ray of white light is incident on the prism at an angle of 450.  The glass has a refractive index for red light of 1.64 and 1.66 for violet light.
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