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Physics 212, Spring 2009
Quiz 2, Form:
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material | speed of light |

vacuum | ¢ =3 x 10° m/s
air VR C
water 0.75¢
glass 0.66¢

Table 1: Speed of light in a few common materials.

Section 1. Multiple Choice

1. A biconcave spherical lens has a focal length
of magnitude 0.27 m. Find the distance to the

image of an object 0.54 m from the lens.

as shown below.

3. Light travels from air to vegetable oil (n = 1.47)
at an angle of 55° with respect to the interface
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2. A biconvex lens produces an image of an ob-
ject that is half the size of the object. What
is the (linear) magnification of the lens in this

case? 24‘

(a) -15 H= 7 = -0.§
(b) 15 °
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4. Suppose that you watch an object come toward
you and you constantly keep the object “in fo-
cus.” As the object distance decreases, the focal

length of your eye L . ] N i
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5. For the case described in the previous question,  10. As light travels from air to glass, which of the
as the object distance decreases, the image dis- following quantities decreases?

tance from the lens of your eye to the retina (a)  wavelength

(a)  increases. frequency

(b)
(b)  decreases. (c)  speed

(@ remains constant. both speed and wavelength

6. The image formed on the retina, in the previous (e)  both speed and frequency

question, is

(a)  real and upright '
@ real and inverted 11. As light travels from air to glass, which of the

= : . following quantities stays the same?

c virtual and upright

a wavelength

(d)  virtual and inverted (8) gt
b frequency

7. Suppose that in lab, you set up a biconvex lens (¢)  speed
with focal length 10 cm, and you place the ob- (d)  both wavelength and frequency
ject at a distance of 12 cm. The resulting image
s (e)  both speed and frequency

(a)  virtual, upright, and enlarged
b irtual, ight, and reduced
( ; VIriuas, uprighs, anc redice 12. A transmitted ray travels from water to another

(c real, inverted, and reduced medium as shown below. Which statement
real, inverted, and enlarged about the index of refraction of the medium is
?
(e)  real, upright, and reduced true
s . . Water
8. Light is transmitted through fiber optic cable
because of total internal reflection. Suppose
that an optical fiber has an index of refraction
of 1.46. What is the critical angle (i.e. incident
angle), at which light will refract at 90° for light
traveling from the optical fiber to air?
(a) 90° /] S é{ oA S él
(b) 28° ! Medium A

~ |5 ga®
(c) 146> A5 b - £) () mna=n /\ﬁLe ‘ '(/M I‘&Y
(d) 22° L 4G Cem C-’;%( = f A = Tyater

/(b) MA > Nuyater bg},-\a(-{ r i\ .
43° Ity T e
g, = (/‘3 ° @ nA < Nyater /

¢ -
9. A normal, healthy eye has an image distance a/[& e

(from the lens to the retina) of 2.50 cm. The
near point of a normal, healthy eye is 25.0 cm.
What is the focal length of the eye when it fo-
cuses on an object at the near point?

13. What is the index of refraction of glass? (Note:
calculate the index of refraction by using the
speed of light in glass given in the table.)

(a) 2.50 cm 5(\ - 1. e (a) 066 . ;
(b) 25.0 cm ¢ = 76 (b) 033 Nz _; - 5"{(9
z;z cm r: ) @ L5 ! Ll C

‘ .27 em = o
() 22.5cm ‘ { () 1.33 - m(@{ = g
Lo —f‘ + "f = 8,4Y (e) 1.66 OG0l
FT T
—~ 2



14. A person who is nearsighted has a far point of
2.0 m. If the distance from the corrective lens
to her eye is negligible in this case, what focal
length lens does she need?

(a)) —2.0m A : ere
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(b) -10m 5 Ew\ﬁ”%}

() -0.02m { f

(d +20m Szt ‘gi 3

() +4.0m N o N

15. An optometrist prescribes a corrective lens of
refractive power 2 D (i.e. 2 diopters). This lens
is for a person who is
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(a)  nearsighted.

farsighted whoeln 18 e
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16. An image formed by a biconcave ‘tens is al-

ways
(a)  real, upright and reduced.
(b)  real, upright and enlarged.

real, inverted and enlarged.

©%

(e)  virtual, inverted, and reduced

virtual, upright, and reduced

17. The index of refraction of a medium depends
on the frequency of the light traveling through
the medium. Thus, if white light is incident
on glass or water, for example, then the colors
that make up the white light will bend differ-
ent amounts, causing a spectrum (i.e. rainbow).
Which color of light will bend the most when
traveling from air to water?

(a) red
(b) orange Av}ab} > Aped

(¢)  green
(d)  blue

@ violet

18. Suppose that the image formed by the lens of
a camera is “out of focus.” What actually hap-
pens in a camera to bring the image “into fo-

cus”?
which adjusts both the object distance
and image distance until the image dis-
/ tance is the same as the distance be-
tween the lens and the CCD or film.

(b)  The CCD or film is moved backward or
forward until it is at the same distance
from the lens as the image distance.

{c)  The focal length of the lens is increased
or decreased until the image distance is

the same as the distance from the lens
to the CCD or film.

(d)  The object is moved forward or back-
ward, which adjusts the object distance
until the image distance is the same as
the distance between the lens and the
CCD or film.

19. As a ray of light travels from water (n = 1.3)
to glass at a non-zero angle of incidence, it will

bend /1 lar ¥ N sedoo—

@ toward the normal

(b)  away from the normal

The lens is moved backward or forward,

(¢) None of the above, because it will be
transmitted without refracting

(d) None of the above, because it will only
reflect and will not transmit

20. For a magnifying class, the object distance
should be

(b)  greater than the focal length of the
lens, but less than twice the focal
length of the lens.

(¢)  greater than twice the focal length of
the lens.

less than the focal length of the lens.
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Section 2. Problem Solving

21. A biconvex lens of focal length 10 cm is shown below. The object is 5 cm from the center of the lens.
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(a) Sketch a ray emanating from the top of the object that is parallel to the optic axis. Show both the T’ 2
incident and refracted rays. Your sketch should be neat and clear.

(b) Sketch a ray emanating from the top of the object that is incident on the center of the lens. Show 'L [
both the incident and refracted rays. Your sketch should be neat and clear.

(c) Sketch a ray emanating from the top of the object that emerges from the lens parallel to the optic 4 0
axis. Sketch both the incident and refracted rays. Your sketch should be neat and clear.

(d) Sketch the image of the object. T

(e) Calculate the image distance.
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(f} Is the image real o(circle one); is it inverted or @(circle one), reduced or enlarged
(circle one). Explain each of your answers.
[ L

|
v T3 - cv\o( AT . ’;‘L-Jl fa v~ Cils 5"{ /l‘g.\y X 7/;‘1&

&%{&:C?[“ . —&-5

- ——Sf‘ —'(/\!(33,\ hat l./_\\ / N + 5-0 L‘: 7‘? !/\ '
M -~ ?; it n}'_—- s ?, L\Q /\/( /3

~ -

[M}>( 54 k 7 L,

=)



22. A biconvex lens of focal length 10 cm is shown below. The object is 25 cm from the center of the lens.

(a) Sketch a ray emanating from the top of the object that is parallel to the optic axis. Show both the _f 2
incident and refracted rays. Your sketch should be neat and clear.

(b) Sketch a ray emanating from the top of the object that is incident on the center of the lens. Show 4 L
both the incident and refracted rays. Your sketch should be neat and clear.

(c) Sketch a ray emanating from the top of the object that emerges from the lens parallel to the optic + ’:
axis. Sketch both the incident and refracted rays. Your sketch should be neat and clear.

(d) Sketch the image of the object. t+
(e) Calculate the image distance.
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() Is’fﬁéﬂiﬁﬁlwajg"‘lwirtua ircle one); is i@r upright (circle one), @r enlarged

(circle one). Explain each of your answers.
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23. A person can just barely read a book when it is held out at arms length (50 cm from his eye). What
power of reading glasses should be prescribed for him if he wants to read a book at 25 cm from his
glasses? Assume that his glasses (i.e. the corrective lens) is 2 cm from his eye.
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