Activity P4.2b Refraction of light
Answers
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1. The light from the bottom of the pond is refracted away from the normal as it leaves the pond, so it enters your eye at a shallower angle. Your brain is fooled into thinking that this shallower angle is the true angle of the bottom of the pond and so the pond looks shallower than it really is. 
2. Being denser than air, the carbon dioxide in the balloon will slow down the sound wave. This will tend to focus the sound together, like a converging lens. (A balloon filled with hydrogen will do the opposite.)
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1. Extended   30.7°
2. Extended   36.3°
3. Extended   1.43
[bookmark: _GoBack]4. Extended   a) More slowly.
b) In diamond; because the speed in the material is inversely proportional to the refractive index, slower speed = higher index
	Material
	Refractive index
	Speed of light in material  m/s

	air
	1.003
	299 100 000

	water
	1.333
	225 100 000

	glass
	1.52
	197 000 000

	diamond
	2.417
	124 100 000


c) 






Light travels slowest in diamond because its refractive is the largest. This large refractive index is the reason that diamonds sparkle so brilliantly.
Developing investigative skills, page 167
1. Standard diagram with surface indicated, normal line drawn in and angles of incidence and refraction correctly marked.
2. Draw along edge of block while it is in position. With the block removed, find the point where the light entered. At that point, use a protractor to mark in the line at right angles – this is the normal.
3. Angle of incidence (independent variable) and angle of refraction (dependent variable).
4. refractive index = sin i/sin r
5. Graph should be a straight line through the origin.
6. Refractive index = gradient of the graph
7. Even though the ray of light is narrow it still has some width, and this can make some of the measurements difficult. In particular, marking the path of the ray can be uncertain (possibly avoided by marking the edge of the ray) and it is difficult to draw the normal in exactly the correct position. Correctly drawing in the path inside the block is also difficult to do accurately.
8. A different colour of light would have a different wavelength. This would lead to a different change in speed of the light and so a different angle of refraction (think of how a prism disperses light). However, at the level of precision of this experiment it is unlikely to have a significant effect on the final value calculated.
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