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47. Unpolarizedlight W
is incident on a
system of three
polarizers. The
second polarizer
is oriented at an
angle of 30.0°
with respect to
the first and the
third is oriented
; at an angle of 45.0° with respect to the first. If the
; light that emerges ‘from the system has an intensity
; of 23.0 W/m?, what is the intensity of the incident
light? - |
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»20. A diamond in air is illuminated with white light. On one

particular facet, the angle of incidence is 26.00°. Inside
the diamond, red light (1=660.0 nm in vacuum) is
refracted at 10.48° with respect to the normal; blue light
(A4=470.0 nm in vacuum) is refracted at 10.33°. (a) What
are the indices of refraction for red and blue light in dia-
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‘mond? (b) What is the ratio of the speed of red light to h Nir \
the speed of blue light in diamond? (¢) How would a 5
diamond look if there were no dispersion? : n 0‘-6“““‘, )3> “re J :')L,Zal
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®23. (a) Calculate the critical angle for a diamond surrounded
by air. (b) Calculate the critical angle for a diamond
L under water. (c) Explain why a diamond sparkles less
under water than in air.
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'®28. The angle of incidence @ of aray of light in air is adjusted
gradually as it enters a shallow tank made of Plexiglas
and filled with carbon disulfide. Is there an angle of inci-
dence for which light is transmitted into the carbon disul-
fide but not into the Plexiglas at the bottom of the tank? If
so, find the angle. If not, explain why not.

Mwpx (o D
J

Y\——ﬁ.ao

\ 9, Oc?

. = A0 -
2 = 0 j'V\Bl = 5"‘9,,9., S(_\_ﬂ \eﬁ'\
n\ S\Ab Y T for o \\j\uL = 1? ‘\‘
0 vave 9‘4%\‘)\”)3 L—\'b \
SnPr=3 ) i
. \ , “n . N \:s\
- S\ ‘ (n5> = S} L3

a4
e

oy 3 CML
S

Jo puclaw  cinB2 4 o
-T



Q\f\a(/\u 273

R CD"‘\"\MD\
-] <sinb< 1

4
—T\"\L(QHIQ' XL
Aa sine o* 4
N an -

Cam Wevy be gmo'-tm Baan i,

3.

@32. (a) Sunlight reflected from the still surface of a lake is

totally polarized when the incident light is at what angle
with respect to the horizontal? (b) In what direction is
the reflected light polarized? (c) Is any light incident at
this angle transmitted into the water? If so, at what angle
below the horizontal does the transmitted light travel?
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35. A defect in a diamond appears to be 2.0 mm below the w— /“L
surface when viewed from directly above that surface. eb \4'[ L
| How far beneath the surface is the defect? o )’Q,:r/ % , \ a‘,\www
o 4
- o /e
tanbis X Aanfy =X 7
& appofcv\l" 3—-4—\&0-& A ‘{ u‘l
LDDVQ @ SN PNPALY wC

$r\u \&, \5 V‘MCA "((OMCL
‘\'JUV\SLNS‘/‘ eb f\\S\V\QL ~ Ny

N $\ndL. = N inbe

N X - Mg X
d’\PPNw& Ao sl

"Cou/\‘t)t,

= c)\obc\\u,\ =

CWD/Q et
K

N r) ﬂpfolo-\\—
N



Chagher 23

——

39. Daniel’s eyes are 1.82 m from the floor when he is wear-
ing his dress shoes, and the top of his head is 1.96 m from
the floor. Daniel has a mirror that is 0.98 m in length.
How high from the floor should the bottom edge of the
mirror be located if Daniel is to see a full-length image of
himself? Draw a ray diagram to illustrate your answer.
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42. In an amusement park shown in the figure, what is the angle of incidence on
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47. A 1.80-cm-high object is placed 20.0 cm in front of
concave mirror with a 5.00-cm focal length. What is the

position of the image? Draw a ray diagram to illustrate | SR S vy, PR § = L
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48. In her job as a dental hygienist, Kathryn uses 2 conca
mirror to see the back of her patient’s tee |
mirror is 1.20 cm from a tooth, the image is upright

3.00 times as large as the tooth.
length and radius of curvature of the mirror?
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50. An object is placed in front of a convex mirror Wit
a 25.'0-cm radius of curvature. A virtual image hal
the size of the object is formed. At what distance i
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*49. An object is placed in front of a concave mirror with a

P-R/fp =25
25.0-cm radius of curvature, A real image twice the size [
of the object is formed. At what distance is the object
from the mirror? Draw a ray diagram to illustrate. \ ™ \ =7
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