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Exam 4
The following questions are worth 5 points each

1. The diagram shows a light ray originating from a point source between two mirrors that has undergone
two reflections. Determine the angle indicated by the question mark.

(@) 15° (b) 20° @ (d) 70°

2. The diagram below shows a light ray going through three media with refractive indices n,,n,, n, starting
from the top. What is the correct ranking of these indices?
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3. A convex lens of focal length 10cm is used to form a real image of an object. It is found that the image
is 15 cm from the lens. What is the object’s distance from the image?
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[image: image2.png]4. A person stands 5 ft in front of a mirror. He backs away from the mirror for 2 ft. The distance between
himself and his image is now
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5. The diagram below shows two loudspeakers 3m apart generating sound waves of wavelength 0.5m and
oscillating in phase. Find the phase difference between the two waves at the point P indicated.
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6. An object is placed at the focal point of a converging lens of focal length /. What is the image
distance?

@at an infinite distance

(b) f on the other side \

(¢) 2f on the other side
(d) f/2 on the other side

7. You are looking down at the earth from inside a jetliner flying at an altitude of 9800m. The pupi! of your
eye has a diameter of 2.00mm. Determine how far apart two cars must be on the ground if you are to
have any hope of distinguishing between them in violet light (wavelength=405nm in vacuum).
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8. Which of the following statements is the correct explanation of the colors you see on a soap bubble?

(a) The absorption of light by the soap film depends on colors
(b) The transmission of light by the soap film depends on colors
The interference between reflected light from both sides of the soap film depends on colors
) The interference between the reflected and the transmitted light depends on colors.

"



[image: image3.png]9. The diagram shows a light ray going from water into a plastic block of thickness 4 inches. Determine the

length of the transmitted ray inside the block if the reflective index of the block is 1.5 and that of water
is 1.33.
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(a) 4.9
5.17
(c) 5.77
(d) 6.2

10. When a single lens camera is focused on an object at infinity, the film is 25mm behind the lens. By how
much and in which direction should the lens be moved in order to refocus on an object 1 m away?

(a) 0.3 mm toward object 7( = VX‘X(OFB "
(b) 0.3 mm away from object
(c) 0.6 mm away from object U{o = ] .
0.6 mm toward object
A s g = 29
A" F T d,
di= 00vd wm= v b

11. Use graphical method to determine d,and m for a lens with f =~10cm and d, =12cm
Your answers: d, = ~ 5 -4t m= (.45

Attach graph
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[image: image5.png]12. Light of wavelength 580nm is incident on two slits that are separated by 0.29 mm. The figure shows the
resulting interference pattern observed on a screen 1.5 m from the slits. Find the length y indicated.
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13. In a Young’s double slit experiment, yellow light is incident on the two slits. The interference pattern is
observed on a screen. Which of the following changes would cause the fringes to be more narrowly
spaced?

(a) Reduce the distance between the two slits A
(b) Increase the distance between the slits and the screen

Use blue light instead of yellow Ao < )
(d) Reduce the brightness of the light source ’(f&u- y,nl{au

14. A glass block with an index of refraction of 2.0 is immersed in an unknown liquid. A ray of light inside the
block undergoes total internal reflection as shown in the figure. Which one of the following relations
best indicates what may be concluded concerning the index of refraction of the liquid, r ?
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[image: image6.png]18. White light is dispersed into a spectrum of colors after passing through a prism. Comparing red light
with blue, which of the following statements is incorrect?

a) red light has longer wavelength :

d light travels with lower speed in gfass
) red light suffers less deflection

(d) red light has lower index of fraction in glass

19. In a Young’s double slit experiment, the angle that locates the second order bright fringe is 3.0°. The slit

separation is 2.1 %10 m. What is the wavelength of the light? ‘
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20.. Five balls labeled A, B, C, D, and E are placed in front of a plane mirror as shown in the figure. Which
ball(s) will the observer see reflected in the mirror?
Plane mirror '

A) A,B DandE
B) Dand E
C) Aand B

@ A only




