24. Suppose that a 21-year-old with normal vision (near point =
25 c¢m) is standing in front of a plane mirror. How close can he
stand to the mirror and still see himself in focus? Explain.

25, 4 If we read for a long time, our eyes become “tired.” When
this happens, it helps to stop reading and look at a distant object.
From the point of view of the ciliary muscle, why does this re-
fresh the eyes? '

26. To a swimmer under water, objects look blurred and out of
focus. However, when the swimmer wears goggles that keep the
water away from the eyes, the objects appear sharp and in focus.
Why do goggles improve a swimmer ’s underwater vision?

27. & The refractive power of the lens of the eye is 15 diopters
when surrounded by the aqueous and vitreous humeors. If this lens
is removed from the eye and surrounded by air, its refractive
power increases to about 150 diopters. Why is the refractive
power of the lens so much greater outside the eye?

28. The light shining through a full glass of wine forms an irreg-
ularly shaped bright spot on the table, but does not do so when
the glass is empty. Explain.

29. Jupiter is the largest planet in our solar system. Yet, to the
naked eye, it looks smaller than Venus. Why? :

30. By means of a ray diagram, show that the eyes of a person
wearing glasses appear to be (2) smaller when the glasses use
diverging lenses to correct for nearsightedness and (b) larger
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when the glasses use converging lenses to correct for farsight-
edness.

31, Can a diverging lens be used as a magnifying glass? Justify
your answer with a ray diagram.,

32, Who benefits more from using a magnifying glass, a person
whose near point is located 25 cm away from the eyes or a person

. whose near point is located 75 cm away from the eyes? Provide a

reason for your answer.

33. Two lenses, whose focal lengths are 3.0 and 45 cm, are used
to build a telescope. Which lens should be the objective? Why?

34. Two refracting telescopes have identical eyepieces, although
one telescope is twice as long as the other. Which has the greater
angular magnification? Provide a reason for your answer.

35. Suppose a well-designed optical instrument is composed of
two converging lenses separated by 14 ¢cm. The focal lengths of
the lenses are (.60 and 4.5 cm. Is the instrament a microscope or
a telescope? Why? :
36. It is often thought that virtual images are somehow less im-
portant than real images. To show that this is not true, identify
which of the following instruments normally produce final im-
ages that are virtual: (a) a projector, (b} a camera, (c) a magnify-
ing glass, (d) eyeglasses, (e) a compound microscope, and (f) an
astronomical telescope.

37. Why does chromatic aberration occur in lenses, but not in
mirrors?

Unless specified otherwise, use the values given in Table 26.1 for the refractive indices.

ssm Solution is in the Student Solutions Manual. www Solution is available on the World Wide Wel» at http JIwww.wiley.com/college/cuinell

& This icon represents a biomedical application,

Section 26.1 The Index of Refraction
1. ssm What is the speed of light in benzene?

2. Find the ratio of the speed of light in diamond to the speed of
light in ice.

3. The frequency of a light wave is the same when the light trav-
els in ethyl alcohol as it is when it travels in carbon disulfide.
Find the ratio of the wavelength of the light in ethyl alcohol to
that in carbon disulfide.

4. Light has a wavelength of 340.0 nom and a frequency of
5.403 X 10'¥ Hz when traveling through a certain substance.
What substance from Table 26.1 could this be?

5. ssm www A glass window (r = 1.5) has a thickness of
40 % 107% m. How leng does it take light to pass perpendicu-
larly through the plate?

6. The speed of light is 1.25 times as large in material A than in
material B. Determine the ratio n,/ng of the refractive indices of
these materials.

*7, In a certain time, light travels 3.50 km in a vacuum. During
the same time, light travels only 2.50 km in a liquid. What is the
refractive index of the liquid?

*8. A flat sheet of ice has a thickness of 2.0 cm. It is on top of a flat

sheet of crystalline quartz that has a thickness of 1.1 cm. Light
sirikes the ice perpendicularly and travels through it and then
through the quartz. In the time it takes the light to travel through the
two sheets, how far {(in cm) would it have traveled in a vacuum?

Section 26.2 Snell’s Law and the Refraction of Light

9. ssm A beam of light is traveling in air and strikes a material.
The angles of incidence and refraction are 63.0° and 47.0°, re-
spectively. Obtain the speed of light in the material.

10. Refer to Conceptual Ex- i 0 B

ample 7 as an aid in under- M
standing this problem. The
drawing shows a ray of light
traveling through a gas (n =
1.00), a solid (rn = 1.55), and
a liquid (n = 1.55). At what
angle @ does the light enter
the liquid?

11. ssm The drawing shows a coin resting on the botiom of a
beaker filled with an unknown liquid. A ray of light from the coin

























