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Brookwood Science Olympiad Optics Test 2017
Multiple Choice 1 point each.
.
1. A ray in glass arrives at the glass-water interface at an angle of 48° with the normal. The refracted ray, in water,

makes a 63° angle with the normal. The index of refraction of water is 1.33. In the figure, the angle of incidence of a
different ray in the glass is 31°. The angle of refraction in the water is closest to:
A. 34°
B. 42°
C. 38°
D. 40°
E. 36°

2. Surgical correction of nearsightedness or farsightedness involves using a laser to reshape a patient’s
A. rods and cones.
B. cornea.
C. pupil.
D. retina.
3. If three primary colors of light are to shine on a white wall to produce a white spot, the primaries must be
A. additive.
B. subtractive.
C. divisive.
D. multiplicative.
4. A diver shines light up to the surface of a smooth pond at a 10-degree angle to the normal. Some light passes into
the air above, and the part that reflects back into the water makes an angle to the normal of
A. the answer depends upon the temperature of
the water.
B. less than 10 degrees.
C. 10 degrees.
D. more than 10 degrees.

5. Suppose you wanted to start a fire using sunlight and a mirror. Which of the following statements is most
accurate?
A. It would be best to use a concave mirror, with
the object to be ignited positioned at the center
of curvature of the mirror.
B. One cannot start a fire using a mirror, since
mirrors form only virtual images.
C. It would be best to use a convex mirror.
D. It would be best to use a plane mirror.
E. It would be best to use a concave mirror, with
the object to be ignited positioned halfway
between the mirror and its center of curvature.
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6. Sunlight reflected from the surface of a lake
A. none of the given answers
B. tends to be polarized with its electric field
vector parallel to the surface of the lake.

C. is un-polarized.
D. has undergone refraction by the surface of the
lake.

E. tends to be polarized with its electric field

vector perpendicular to the surface of the lake.

7. Which label shows the position of red light after being dispersed through a prism?

A.
B.
C.
D.

A
B
C
D

8. The greenish blue of water is evidence for the
A. reflection of red light.
B. absorption of red light.
C. absorption of greenish-blue light.
D. interaction between green and blue frequencies
of light.

E. reflection of greenish-blue light.
9. The index of refraction of the core of a piece of fiber optic cable is 1.72. If the index of the surrounding cladding is
1.41, what is the critical angle for total internal reflection for a light ray in the core incident on the core-cladding
interface?
A. 49.6°
B. 60.6°
C. 44.0°
D. 55.1°

10. Diffuse reflection occurs when the size of surface irregularities is
A. small compared to the wavelength of the light
used.
B. large compared to the wavelength of the light
used.
C. macroscopic.
D. microscopic.
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11. An important reason for using a very large diameter objective in an astronomical telescope is
A. to increase the magnification.
B. to increase the resolution.
C. to increase the depth of the field of view.
D. to form a virtual image, which is easier to look
at.

E. to increase the width of the field of view.
12. What part of the eye detects very dim light?
A. lens
B. cornea
C. rods
D. cones
13. Different colors of light correspond to different light
A. polarities.
B. frequencies.
C. intensities.
D. velocities.
E. none of these
14. A prism is able to disperse white light into a rainbow of colors because . . .
A. the index of refraction of the prism is applied
to all colors of light
B. the material of the prism blocks some colors of
light along the light’s path
C. the different colors of light travel at different
speeds in the prism
D. the colors with the greater energy travel more
easlly through the prisms
15. What type of lens is a magnifying glass?
A. cylindrical
B. converging
C. spherical
D. diverging
16. Select which statement is correct in describing the image formed by a thin lens of a real object placed in front of the
lens.

A. If the lens is convex, the image will never be
virtual.
B. If the image is real, then it is also upright.
C. If the image is real, then it is also inverted.
D. If the image is real, then it is also enlarged.
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17. When the transmission axes of two Polaroid films are perpendicular to each other, what is the percentage of the
incident light which will pass the two films?
A. 75%
B. 0%
C. 50%
D. 25%

18. An object is 12 cm in front of a converging lens with focal length 4 cm. Where is the image?
A. 8.0 cm behind the lens
B. 4.0 cm in front of the lens
C. 6.0 cm in front of the lens
D. 6.0 cm behind the lens
19. The image formed in a plane mirror is
A. at a shorter distance behind the mirror than the
distance the object is in front of the mirror.

B. at a shorter distance in front of the mirror than
the distance that the object is in front of the
mirror.
C. at a larger distance behind the mirror than the
distance the object is in front of the mirror.
D. at the same distance in front of the mirror as
the object is in front of the mirror.
E. at the same distance behind the mirror as the
object is in front of the mirror.

20. Tie-breaker Question. 4 points. On the diagram below, trace three rays to locate the image of the object placed in
front of the thin converging lens.
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21. Tie-breaker Question. 6-points. Name the structures labeled A–F in the diagram below.

A: _____________________________ B: _____________________________
C: _____________________________ D: _____________________________
E: _____________________________

F: _____________________________
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16.
17.
18.
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E
B
A
C
E
B
A
B
D
B
B
C
B
C
B
C
B
D
E

OTHER

20.
21. A, iris; controls the amount of light entering the eye
B, lens; focuses incoming light
C, pupil; opening that allows light rays to enter the eye
D, cornea; outer coating of the eye that helps focus light
E, retina; back of the eye, which has light-sensitive cells that send image messages to the optic nerve
F, optic nerve; carries image messages to the brain
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