Physics III
Homework V                                                                                                                 CJ

Chapter 33; 4, 12, 20, 28, 34, 42, 48, 52, 60
33.4.
Identify: In air, 
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Set Up: 
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Execute: (a) 
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(b) 
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Evaluate: In glass the light travels slower than in vacuum and the wavelength is smaller.

33.12.
Identify: Apply Snell's law to the refraction at each interface.


Set Up: 
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Execute: (a) 
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Evaluate: (b) This calculation has no dependence on the glass because we can omit that step in the 
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33.20.
Identify: The largest angle of incidence for which any light refracts into the air is the critical angle for 
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Set Up: Figure 33.20 shows a ray incident at the critical angle and therefore at the edge of the ring of light. The radius of this circle is r and 
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is the distance from the ring to the surface of the water.


Execute: From the figure, 
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Evaluate: When the incident angle in the water is larger than the critical angle, no light refracts into the air.
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Figure 33.20

33.28.
Identify: Set 
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, where I is the intensity of light passed by the second polarizer.


Set Up: When unpolarized light passes through a polarizer the intensity is reduced by a factor of 
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and the transmitted light is polarized along the axis of the polarizer. When polarized light of intensity 
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is incident on a polarizer, the transmitted intensity is 
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is the angle between the polarization direction of the incident light and the axis of the filter.


Execute: (a) After the first filter 
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(b) Now the first filter passes the full intensity 
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of the incident light. For the second filter 
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Evaluate: When the incident light is polarized along the axis of the first filter, 
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must be larger to achieve the same overall reduction in intensity than when the incident light is unpolarized.

33.34.
Identify: Use the transmitted intensity when all three polairzers are present to solve for the incident intensity 
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. Then repeat the calculation with only the first and third polarizers.


Set Up: For unpolarized light incident on a filter, 
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 and the light is linearly polarized along the filter axis. For polarized light incident on a filter, 
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is the intensity of the incident light, and the emerging light is linearly polarized along the filter axis.


Execute: With all three polarizers, if the incident intensity is 
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the transmitted intensity is 
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Evaluate: The transmitted intensity is greater when all three filters are present.
33.42.
Identify: As the light crosses the glass-air interface along AB, it is refracted and obeys Snell’s law.


Set Up: Snell’s law is na sin (a = nb sin (b and n = 1.000 for air. At point B the angle of the prism is 
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Execute: Apply Snell’s law at AB. The prism angle at A is 60.0°, so for the upper ray, the angle of incidence at AB is 60.0° + 12.0° = 72.0°. Using this value gives n1 sin 60.0° = sin 72.0° and n1 = 1.10. For the lower ray, the angle of incidence at AB is 60.0° + 12.0° + 8.50° = 80.5°, giving n2 sin 60.0° = sin 80.5° and n2 = 1.14.


Evaluate: The lower ray is deflected more than the upper ray because that wavelength has a slightly greater index of refraction than the upper ray.

33.48.
Identify: Apply Snell’s law to each refraction and apply the law of reflection at the mirrored bottom.


Set Up: The path of the ray is sketched in Figure 33.48. The problem asks us to calculate 
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Execute: Apply Snell's law to the 
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Evaluate: The light emerges from the liquid at the same angle from the normal as it entered the liquid.
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Figure 33.48

33.52.
Identify: The ray shown in the figure that accompanies the problem is to be incident at the critical angle.


Set Up: 
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Evaluate: Total internal reflection occurs only when the light is incident in the material of the greater refractive index.

33.60.
Identify: Apply Snell's law and the results of Problem 33.58.


Set Up: From Figure 33.58 in the textbook, 
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for violet. In the notation of Problem 33.58, t is the thickness of the glass plate and the lateral displacement is d. We want the difference in d for the two colors of light to be 1.0 mm. 
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Execute: (a) n decreases with increasing
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(b) Problem 33.58 says 
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Evaluate: Our calculation shown that the violet light has greater lateral displacement and this is ray b.
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