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Light and Optics: Chapters 22-24

* In studying for your test, make sure to study this review sheet
along with r quizzes and homework assignments.

Multiple Choice Review: On this portion of the test, you will not be allowed to use
your calculator or AP formula sheet. (You may, however,
use your AP table of information.) Approximate g=10m/s®
for simplicity of calculations. No parhul credit will be
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1. A physics student places an object 6.0cm from a converging lens of focal length - ,c:, 18
9.0cm. What is the magnitude of the magnification of the image produced? 5" &

a. 06 b. 15 c. 20 3.0 e. 36

2. A light ray moves across two interfaces as shown in the figure. Which of the
following relations is true for the three indices of refraction?
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3. A concave mirror with a radius of curvature of 1.0m is used to collect light from a
distant star. The distance between the mirror and image is most nearly
a. 0.25m () 0.50m c. 0.75m d. 10m e. 2.0m
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4. Which of the following is chnmc‘renshc af%a?h sound and light waves?
a. They are longitudinal waves. & %o o
b. They are transverse waves, < 11"
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c. They travel with the same vetncl'ry &r tats

d They can be easily polarized. & w2 dised (eevn Lot rno,
.) They give rise to interference effects.
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5. When light passes from air into water, the frequency of the light remains the same.
What happens to the speed and wavelength of light as it crosses the boundary in

/ going from air into water?
| Speed Wavelength s S N
a. Increases Remains the same
b. Remains the same Decreases i) .
¢. Remains the same Remains the same Slovsf 50 7 decases
d. Decreases Increases s
@ Decreases Decreases e 4 o PN, i Elovae JnHuO:

6. Anobject is placed in front of a converging thin lens at a distance from the center

the lens equal to half the focal length. Compared to the object, the image is..
upright and larger. d. inverted and smaller.
upright and smaller. 4F ~7 e. inverted and the same size.
- | i
¢. inverted and larger. '? 1‘ /\ g ;;:- ter =
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7. A radio station broadcasts on a carrier fraquency uf IOGMHI The wave.le.ng’rh of

this radio wave is most nearly. = -C )\
a. U.m3l‘l‘l b.. I.UI"I'I @3.0"‘- d. 33"1 e. 3:'{106"'- %F‘b - .IIOC.L_E "_}n\
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8. When monochromatic light is passed through a slit of a particular width, a et T
diffraction pattern is formed on a screen. Which one of the following happens when
the width of the slit is decreased? CB" £ N
The bands of the diffraction pattern spread apart on the screen. }:
The bands of the diffraction pattern squeeze together on the screen. ., L/
c. The color of the bands in the diffraction pattern changes. celat
d. The intensity of the bands in the diffraction pattern changes. b d )}
e. There is no change in the diffraction pattern.
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9. Anobject is placed on the axis of a’converging thin lens of focal Ieng’rh 2cm, at a
distance of 8cm from the lens. The d:s’runce between the. image and ‘rha Ie'.ns is )
most nearly... ":8 + Voer b = E': =B 5773
a. O.4cm b. 0.8em c. léem d. 2.0cm @ 2.7cm

10. Monochromatic light of wavelength 500nm falls upon two slits spaced 5um apart.
How far from the central maximum does the first bright fringe appear on a screen
that is 4m from the slit-plate? (Hint: For very small angles, fan0 and sind are
basically equal.)

a. 4mm b. 4cm c. 8cm O%‘cm e. 80cm
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11. For the diagram, the image formed by the _( or—€rv-vlensisa _ € |
image and the image distance is _ Qzo =+ € sy

converging, real, positive 1' Object ﬂ Lens

5. converging, real, negative
c. converging, virtual, positive
d. diverging, virtual, negative U Image
e. diverging, virtual, negative

Problem Review: On this portion of the test, you may use your calculator, AP
formula sheet, and AP table of information. Partial credit will be
given on these problems.

12. A ray of monochromatic 500nm-wavelength light traveling :
through air is incident upon ice (n=1.309) as shown. i 5o |

a. What is the speed of the light in the ice?

b. What is the wavelength of the light in the cube of ice?

¢. What is the angle between the reflected and refracted rays as they leave the
boundary?

d. If the light had been approaching from inside the ice, what would be the
maximum angle from the normal at which it could have approached, in order to
pass into the air, rather than be totally internally reflected?

13. A 10cm-tall object is placed 12em in front of a convex mirror that has a radius of
curvature of 35¢m. First sketch a ray diagram to predict the approximate image
position and height. Then calculate the image position and height, and state
whether the image is real or virtual, and upright or inverted.



