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FIGURE 23-23 A straw in water
looks bent even when it isn't.
—
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FIGURE 23-24 Light passing

through a piece of glass
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FIGURE 23-26 Since n, < ny, light rays are totally
internally reflected if the incident angle 6, > 0, pas =2
asforray L. If 0; < 0, asforrayslandJ, onlya

part of the light is reflected, and the rest is refracted.
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submerged person’s eye, and (b) view

A 49°, 49° ¥ {gs P looking upward from beneath the
e — § < W N o water (the surface of the water must
1 £ ¥, be very smooth). Example 23-10.
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FIGURE 23-29 Lioht reflected
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glass or transparent plastic fiber.

Torpov-tank-ageleations of Rbere

—

——

S ———

g‘,ﬂﬁ\u_z . @m»ﬁw»ﬂ}@me\

Scanned with CamScanner


https://v3.camscanner.com/user/download

250

:l;ne,—wz——of-—%\o.w_o(’_hb—k-limsmi}-a—dw P clure ¢

O\ 3 % ‘}/-5 e

FIGURE 23-30 (a) How a fiber-
optic image is made. (b) Example of
a fiber-optic device inserted through

the mouth to view the vocal cords,
with the image on screen.
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FIGURE 23-31 (a) Converging lenses and (b) diverging lenses, shown in cross section.

concave meniscus
(b) Diverging lenses Converging lenses are thicker at the center whereas diverging lenses are thicker at the edges.
(c) Photo of a converging lens (on the left) and a diverging lens (right). (d) Converging lenses
(above), and diverging lenses (below), lying flat, and raised off the paper to form images.
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FIGURE 23-33 Parallcl rays arc
brought to a focus by a converging
thin lens. —

C = Ih

FIGURE 23-34 Image of the Sun
e Y l burning wood.
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_ Center line
Object 1

(a) Ray 1 lcaves onc point on object
going parallel to the axis, then
refracts through focal point behind
the lens.

FIGURE 23-37 Finding the
image by ray tracing for a
converging lens. Rays are
shown leaving one point on
the object (an arrow). Shown
are the three most useful
rays, leaving the tip of the
object, for determining
where the image of that
point is formed. (Note that
the focal points F and F’ on
either side of the lens are

the same distance f from

the center of the lens.)

(b) Ray 2 passes through F in front of the
lens; therefore it is parallel to the axis
behind the lens.

Object 1
N & I (¢) Ray 3 passes straight through the
* center of the lens (assumed very thin).
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FIGURE 23-41 Deriving the lens
equation for a diverging lens.
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i o) FIGURE 23-43 An object placed
. ¥ I within the focal point of a

i [5 [0) T converging lens produces a virtual
\/ 3 image. Example 23-13.
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