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2.25 cm

Figure 2-33 Problem 2-7

2-8 Show that the lateral displacement s of a ray of light pene-
trating a rectangular plate of thickness ¢ is given by
_ tsin(Gl e 92)
5T cos @,
where 6, and 6, are the angles of incidence and refraction, re-

spectively. Find the displacement when ¢ = 3cm, n = 1.50,
and 6, = 50°.

- 2-9 A meter stick lies along the optical axis of a convex mirror
of focal length 40 cm, with its nearer end 60 ¢cm from the mir-
ror surface. How long is the image of the meter stick?

2-10 A glass hemisphere is silvered over its curved surface. A

small air bubble in the glass is located on the central axis
through the hemisphere 5 cm from the plane surface. The
radius of curvature of the spherical surface is 7.5 ¢cm, and
the glass has an index of 1.50. Looking along the axis into
the plane surface, one sees two images of the bubble. How
do they arisc and where do they appear?

Figure 2-34 Problem 2-10

2-11 A concave mirror forms an image on a screen twice as large
as the object. Both object and screen are then moved to
produce an image on the screen that is three times the size
of the object. If the screen is moved 75 cm in the process,
how far is the object moved? What is the focal length of the
mirror?

2-12 A sphere 5 cm in diameter has a small scratch on its surface.
When the scratch is viewed through the glass from a position
directly opposite, where does the scratch appear and what is
its magnification? Assume n = 1.50 for the glass.

2-13 a. At what position in front of a spherical refracting surface
must an object be placed so that the refraction produces
parallel rays of light? In other words, what is the focal length
of a single refracting surface?

b. Since real object distances are positive, what does your
result imply for the cases ny, > n; and ny < n,?

2-14 A small goldfish is viewed through a spherical glass fish-
bowl 30 cm in diameter. Determine the apparent position
and magnification of the fish's eye when its actual position
is (a) at the center of the bowl and (b) nearer to the oberver,
halfway from center to glass, along the line of sight. As-
sume that the glass is thin enough so that its effect on the
refraction may be neglected.

2-15 A small object faces the convex spherical glass window of a
small water tank. The radius of curvature of the window is 5
cm. The inner back side of the tank is a plane mirror, 25 cm
from the window. If the object is 30 cm outside the window,
determine the nature of its final image, neglecting any re-
fraction due to the thin glass window itself.

Window
@, R=5cm
0

Tank
|\ n=4/3
|
-— 30 em—+—25 cm—|

Figure 2-35 Problem 2-15

2-16 A plano-convex lens having a focal length of 25.0 em is to

be made with glass of refractive index 1.520. Calculate the
radius of curvature of the grinding and polishing tools to be
used in making this lens.

2-17 Calculate the focal length of a thin meniscus lens whose spher-

ical surfaces have radii of curvature of magnitude 5 and 10 cm.
The glass is of index 1.50. Sketch both positive and negative
versions of the lens.

2-18 One side of a fish tank is built using a large-aperture thin lens

made of glass (n = 1.50). The lens is equiconvex, with radii of
curvature 30 cm. A small fish in the tank is 20 cm from the
lens. Where does the fish appear when viewed through the
lens? What is its magnification?
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