Chapter 24: Optical Instruments
College Physics

Chapter 24

optical instruments

Problems


1.
(a)
To find the final image position, use the thin lens equation on each lens. For lens 1,
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For lens 2, first find the object distance.
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Find the location of the final image.
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The final image is 2.5 cm past the 4.0-cm lens. The image is real since 
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 is positive.



(b)
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11.
First find p using the magnification equation. The slide is inverted with respect to the image, so h is negative.
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Now find the focal length f using the thin lens equation.
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21.
(a)
A refractive power of 
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. Substitute this value and 
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 into the thin lens equation and solve for object distance p.
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(b)
Assuming the nearpoint N = 25 cm, the angular magnification is
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(c)
The size of the image is given by M times the object height, so 11(3.00 cm) = 33 cm.


33.
(a)
The moon is far enough away that we can approximate its distance as infinite. Then we can use the equation
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(b)
Using 
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[image: image17.wmf]2.40 m3480 km

0.0217 m2.17 cm

385,000 km

hq

hp

qh

h

p

¢

=-

×

¢

=-=-=-=-


The diameter of the image is 2.17 cm.



(c)
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49.
(a)
Referring to Figure 24.5a, we see that rays from the top of the object are incident at the bottom of the image and rays from the bottom of the object are incident at the top of the image, so the image is inverted.



(b)
The magnification is 
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(c)
The pinhole admits a narrow cone of rays diverging from each point on the object; the cone of rays makes a small circular spot on the film or screen. If the spot is small enough, the image appears clear to the eye. A larger spot results in the spot being spread out and blurry. Thus, the eye can detect that the rays do not converge to a single point.



(d)
The image must be real to expose the film or project the image on a screen, and to focus the image. Only converging lenses form real images.



(e)
Using 
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