Refraction Problems
1. The speed of light in a certain substance is 89% of its value in water. What is the index of refraction of this substance?
2. A diver shines a flashlight upward from beneath the water at a 42.5° angle to the vertical. At what angle does the light leave the water?
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3. In searching the bottom of a pool at night, a watchman shines a narrow beam of light from his flashlight, 1.3 m above the water level, onto the surface of the water at a point 2.7 m from the edge of the pool. Where does the spot of light hit the bottom of the pool, measured from the wall beneath his foot, if the pool is 2.1 m deep? (4.63 m)
4. A beam of light in air strikes a slab of glass 
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 and is partially reflected and partially refracted. Find the angle of incidence if the angle of reflection is twice the angle of refraction. (Note sin(2Ө) = 2sin(Ө)cos(Ө)) (81o)
5. What is the critical angle for the interface between water and Lucite (1.51)? To be totally internally reflected, the light must start in which material?
6. A beam of light is emitted 8.0 cm beneath the surface of a liquid and strikes the surface 7.0 cm from the point directly above the source. If total internal reflection occurs, what can you say about the index of refraction of the liquid?

Determining your own value for the Speed of Light
I have acquired a high powered repeating laser that pulses at a high frequency. We can send that different distances, reflect it off of a mirror and pick up the return beam with a photo detector. The output signal for the laser and the input signal from the photo detector can then be compared using a digital oscilloscope to find the time the light took traveling. I will show you how to use the scope.
Data:

	
	Distance from Mirror (ft)
	Time difference (ns)
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With this data, create a graph to find your own speed of light. Print out the graph and staple it to this paper.
What is the equation for the trend line?

What is your speed of light? The actual speed of light is 299,792,458 m/s What is your percent error?
What does your intercept mean? What does it tell you about the equipment?
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