Homework Set 33B
PH 113 – 10
Q1.	A student claimed that, because of atmospheric refraction, the sun can be seen after it has set and that the day is therefore longer than it would be if the earth had no atmosphere.  First, what does she mean by saying that the sun can be seen after it has set?  Second, comment on the validity of her conclusion.
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P1.	A flat piece of glass covers the top of a vertical cylinder that is completely filled with water. If a ray of light traveling in the glass is incident on the interface with the water at an angle of θ1 = 36.2°, the ray refracted into the water makes an angle of 49.8° with the normal to the interface.  What is the smallest value of the incident angle, θ1, for which none of the ray refracts into the water?



P2.	Light enters a solid tube made of plastic having an index of refraction of 1.65. The light travels parallel to the upper part of the tube. (See the figure below.) You want to cut the face AB so that all the light will reflect back into the tube after it first strikes that face.  (A) What is the largest that θ can be if the tube is in air?  (B) If the tube is immersed in water of refractive index 1.333, what is the largest that θ can be?
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P3.	Light is incident along the normal on face AB of a glass prism of refractive index 1.52, as shown in the figure below.  (A) Find the largest value the angle α can have without any light refracted out of the prism at face AC if the prism is immersed in air.  (B) Find the largest value the angle α can have without any light refracted out of the prism at face AC if the prism is immersed in water.
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P4.	A ray of light is incident in air on a block of a transparent solid whose index of refraction is n.  If n = 1.35, what is the largest angle of incidence θa for which total internal reflection will occur at the vertical face (point A shown in the figure below)?
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