Physics III
Homework VI                                                                                                                 CJ

Chapter 34; 8, 18, 26, 32, 41, 50, 54, 72, 94
34.8.
Identify: Apply 
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Set Up: The mirror surface is convex so 
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1.40 cm behind the surface so it is 
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from the center of the ornament, on the same side as the object.  
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Evaluate: The image is virtual, upright and smaller than the object.

34.18.
Identify: Apply 
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Set Up: For a convex surface, 
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Execute: (a) 
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.  The image is 8.00 cm to the right of the vertex.


(b) 
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(c) 
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Evaluate: The image can be either real (
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34.26.
Identify: Apply 
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Set Up: Since the image is inverted, 
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Execute:   
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Evaluate: For a single lens an inverted image is always real.

34.32.
Identify: Apply 
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Set Up: 
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Execute: 
[image: image43.wmf]111111

7.0cm.

12.0cm17.0cm

s

ssfs

+=Þ=-Þ=

¢

-

 
[image: image44.wmf](17.0)0.800cm

2.40.34cm,

7.22.4

sy

my

sm

¢¢

-

=-=-=+Þ===+

+

so the object is 
[image: image45.wmf]0.34cm

tall, erect, same side as the image.  The principal-ray diagram is sketched in Figure 34.32.


Evaluate: When the object is inside the focal point, a converging lens forms a virtual, enlarged image.
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Figure 34.32

34.41.
Identify: The f-number of a lens is the ratio of its focal length to its diameter. To maintain the same exposure, the amount of light passing through the lens during the exposure must remain the same.


Set Up: The f-number is f/D.


Execute: (a) 
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(b) f/11 to f/2.8 is four steps of 2 in intensity, so one needs 1/16th the exposure. The exposure should be 1/480 s = 
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Evaluate: When opening the lens from f/11 to f/2.8, the area increases by a factor of 16, so 16 times as much light is allowed in. Therefore the exposure time must be decreased by a factor of 1/16 to maintain the same exposure on the film or light receptors of a digital camera.
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Identify: For a thin lens, 
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Set Up: The object has angular size 
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Execute: 
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Evaluate: If the insect is at the near point of a normal eye, its angular size is 
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34.54.
Identify: Eq.(34.24) can be written 
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Set Up: 
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Execute:  
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The eyepiece magnifies by either 5 or 10, so:


(a) The maximum magnification occurs for the 1.9-mm objective and 10x eyepiece:
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(b) The minimum magnification occurs for the 16-mm objective and 5x eyepiece:
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Evaluate: The smaller the focal length of the objective, the greater the overall magnification.

34.72.
Identify: Apply 
[image: image63.wmf]111
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Set Up: 
[image: image64.wmf]10.0 cm
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Execute:  (a) The ray is bent toward the optic axis by the lens so the lens is converging.

(b) The ray is parallel to the optic axis after it passes through the lens so it comes from the focal point; 
[image: image65.wmf]18.0 cm
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(c) The principal ray diagram is drawn in Figure 34.72. The diagram shows that the image is 22.5 cm to the left of the lens.  
(d) 
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Evaluate: The image is virtual. A converging lens produces a virtual image when the object is inside the focal point.
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Figure 34.72

34.94.
Identify: 
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Set Up: For the second image, the image formed by the mirror serves as the object for the lens. For the mirror, 
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Execute: (a) The principal-ray diagrams from the two images are sketched in Figures    
 

34.94a-b.  In Figure 34.94b, only the image formed by the mirror is 
 

shown. This image is at the location of the candle so the principal ray 
  

diagram that shows the image formation when the image of the mirror   
 

serves as the object for the lens is analogous to that in Figure 34.94a and is 
 

not drawn.


(b) Image formed by the light that passes directly through the lens:  The candle is 85.0 cm to the left of the lens.  
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 so the image is inverted. Image formed by the light that first reflects off the mirror: First consider the image formed by the mirror. The candle is 20.0 cm to the right of the mirror, so 
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. The image formed by the mirror is at the location of the candle, so 
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Evaluate: The two images are at the same place.  They are the same size.  One is erect and one is inverted.
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Figure 34.94
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