Announcements 2/2/10

Graded PS1 at back (can also pick up outside physics office
before Tuesday classes); solutions online

Please turn in PS2 and self-test separately.

Post lingering questions about optics on website forums by
Weds evening; I can go over during Thurs evening problem
session

Handouts: PS3, lens figures, magnification figures

Reading for Thursday: Wolfson 20.3 and 20.4



Key ideas from last time

With a combination of two lenses, the image formed by the first
lens serves as the object for the second lens

Normal human vision:
- the eye’s lens adjusts its f'to form focused images of objects

that are from ~25 cm away (“near point”) to very far away
« retina located at maximum f of eye’s lens

Nearsightedness:
retina is farther away than normal, so images of distant objects

form in front of retina and appear blurry
« correct with a diverging lens that creates an image closer to the

eye than the object
« prescription: diverging lens must have a (virtual) focus at the
farthest distance at which wearer can see clearly; images of
distant objects will form there, images of nearer objects will be
still closer

Qdresc loose ends gereshon )
Farsightedness: eye cannot form focused images of near objects
(multiple physiological reasons)
» correct with a converging lens that creates an image farther
from the eye than the object

Lens power: P (diopters) = 1/  (fin meters)

Focal plane: plane that is normal (perpendicular) to the axis of
the lens, at a distance f from the lens
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To see more fine detail, you want to make the focused image of
the object on your retina larger. To do so without a magnifying
glass, you:

1. move the object closer to your eye and increase f of your

eye’s lens.
2. move the object farther from your eye and increase f of your

gye’s lens.

3. move the object closer to your eye and decrease f o@
eye’s lens.

4. move the object farther from your eye and increase f of your
eye’s lens.
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Figure 37.39 («¢) Ray diagram for the eye forming an image of an object that 1s placed at the near pOilfP,_,: the object
subtends an angle #, in the field of view. Note that while one of the ravs drawn is a ray through the center of the lens. the
other ray is not one of the principal rays: we know that the image lies on the retina. so that determines the path taken by
rays entering the lens at a small angle to the axis. (b) Ray diagram for the eve forming an image of the object that is
between the near point and the eve. As the eve is unable to adjust cnough to focus the light rays onto the retina. the image
plane falls behind the retina and the observer perceives a blurred image. (¢) Ray diagram for the eve assisted by an exter-
nal lens. Rays refracted by the external lens form a virtual image beyond P, that subtends an enlarged angle 6:the eve's
lens then focuses these ravs onto the retina. producing a clear. enlarged image.
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A lens is used to image an object onto a screen.
If the top half of the lens is covered,

1. the top half of the image disappears.

2. the bottom half of the image disappears.
3. the entire image disappears.

4. the image becomes blurred.

5. the image becomes jw
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In the arrangement of charge shown, charges 1
and 2 have equal magnitudes and opposite sign,
and they are placed equal distances from the
origin.

What is the direction of the vector sum of the
forces exerted by 1 and 2 on 37
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. The +x direction
( The —x d1rect10n>
3 The +y direction
4. The —y direction
5. Another direction
6. The vector sum of the forces on 3 1s zero.
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