Chapter 23: Reflection and Refraction of Light
College Physics

Chapter 23

reflection and refraction of light

Problems


11.
Use Snell’s law.
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21.
From Table 23.1, the index of refraction for diamond is 2.419, for air it is 1.000, and for water it is 1.333.


(a)
The critical angle for diamond in air is
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(b)
The critical angle for diamond in water is
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(c)
Under water, the larger critical angle means that fewer light rays are totally reflected at the bottom surfaces of the diamond. Thus, less light is reflected back toward the viewer.

23.

The angle of incidence on the back of the prism is 45°. The critical angle is
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[image: image5.wmf]Since the angle of incidence (45) is gre

ater than the critical angle (39), no li

ght exits the back of the prism. 

The light is totally reflected downward,

 and then passes through the bottom surf

ace (

°°

ic

), with a small 
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25.
When the light is incident on the Plexiglas tank, some is transmitted at angle 
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 Use Snell’s law.
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where n = 1.00 for air and 
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 for Plexiglas. At the Plexiglas carbon tetrachloride interface, 
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 is the incident angle and 
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 is the transmitted angle.
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where 
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 for carbon tetrachloride. The ray passes through the carbon tetrachloride and is incident on the bottom tank-liquid interface at angle 
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 Here the light must experience total internal reflection, so 
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 or 
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 so 
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 which is impossible since 
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 for all 
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 Thus, there is no angle 
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 for which light is transmitted into the carbon tetrachloride but not into the Plexiglas at the bottom of the tank.


33.
As seen in Conceptual Example 23.5, the mirror must be at least half as tall as Norah.
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37.
He sees three images by looking straight into each mirror. He sees three other images by looking where each pair of mirrors meet (left wall and right wall, left wall and ceiling, right wall and ceiling). He sees one more image by looking at the corner where all three mirrors meet. He sees 7 images total.

53.
The object distance is 
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. Since the image is virtual, the image distance is 
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. Use the Thin lens equation.
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65.
Since the indices of refraction are different, the red light and blue light will have different focal points. The focal point for blue light will be closer to the lens, since blue light refracts more than red light.


81.
The critical angles are
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 are greater than 
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 so red and yellow reach the detector.
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