
Physics 104


Assignment 32


32.1.
Identify:   Since the speed is constant, distance 
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Set Up:   The speed of light is 
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Execute:   (a) 
[image: image4.wmf]8

8

38410 m

128 s

30010 m/s

x

t

c

.´

===.

.´


(b) 
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Evaluate:   The speed of light is very great. The distance between stars is very large compared to terrestrial distances.


32.5.
Identify:   Knowing the wavelength and speed of x rays, find their frequency, period, and wave number. All  electromagnetic waves travel through vacuum at the speed of light.

Set Up:   
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Execute:   
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Evaluate:   The frequency of the x rays is much higher than the frequency of visible light, so their period is much shorter.


32.7.
Identify:   
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Set Up:   Since the wave is traveling in empty space, its wave speed is 
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Execute:   (a) 
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(b) 
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(c)
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Evaluate:   The 
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 factor is common to both the electric and magnetic field expressions, since these two fields are in phase.

32.9.
Identify:   Electromagnetic waves propagate through air at essentially the speed of light. Therefore, if we know their wavelength, we can calculate their frequency or vice versa.
Set Up:   The wave speed is 
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Execute:   (a) (i) 
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(ii) 
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(iii) 
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(b) (i) 
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Evaluate:   Electromagnetic waves cover a huge range in frequency and wavelength.

32.17.
Identify:   
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Set Up:   The surface area of a sphere of radius r is 
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Execute:   (a) 
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(b) 
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Evaluate:   At the surface of the bulb the power radiated by the filament is spread over the surface of the bulb. Our calculation approximates the filament as a point source that radiates uniformly in all directions.


32.20.
Identify and Set Up:   
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Execute:   (a) The average power from the beam is 
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Evaluate:   The laser emits radiation only in the direction of the beam.


32.29.
Identify:   We know the wavelength and power of the laser beam, as well as the area over which it acts.

Set Up:   
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 The average energy density 
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Execute:   (a) 
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(b) 
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(c) 
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Evaluate:   The fields are very weak, so a cubic meter of space contains only about 
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 of energy.
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