AP Physics 1 - Test 10 - Oscillations and Waves Score:

1. Amass oscillates on a horizontal spring with period T = 2.0 s. What is the
frequency?
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2. A mass oscillates on a horizontal spring with period T = 2.0 s. If the mass is
ulled to the right and then released, how long will it take for the mass to reach the
eftmost point of its motion?
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3. Atypical earthquake produces vertical oscillations of the earth. Suppose a
particular quake oscillates the ground at a frequency of 0.15 Hz. As the earth moves
up and down, what time elapses between the highest point of the motion and the
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4. A mass oscillates on a horizontal spring with period T = 2.0 s. If the amplitude of
the oscillation is doubled, the new period will be
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9. Ablock oscillates on a vertical spring. When the block is at the lowest point of
the oscillation, it's acceleration a_is
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10. A ball on a massless, rigid rod oscillates as a simple pendulum with a period of
2.0 s. If the ball is replaced with another ball having twice the mass, the period will

be
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11. On Planet X, a ball on a massless, rigid rod oscillates as a simple pendulum
with a Feriod of 2.0 s. If the Fendulum is taken to the moon of Planet X, where the
free-fall acceleration g is half as big, the period will be
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12. A series of pendulums with different length strings and different masses is
shown below. Each pendulum is pulled to the side by the same (small) angle, the
pendulums are released, and they begin to swing from side to side. Which of the

pendulums oscillates with the highest frequency?
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5. Two identical blocks oscillate on different horizontal springs. Which sprmg has
the larger spring constant?
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6. A block of mass m oscillates on a horizontal spring with period T = 2. O s.Ifa
second identical block is glued to the top of the first block, the new period will be

@ They are both the same
@ There's not enough information to tell Q— red
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7. A mass oscillates on a horizontal spring. It's velocity is v _and the spring exerts
force F,. At the time indicated by the arrow
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8. A mass oscillates on a horizontal sprmg It's velocity is v and the spring exerts
force F . At the time indicated by the arrow
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13. A series of pendulums with different length strings and different masses is
shown below. Each pendulum is pulled to the side by the same (small) angle, the
pendulums are released, and they begin to swing from side to side. Which of the
pendulums oscillates with the lowest frequency? Go off the DRAWN LENGTHS,
rather than the written lengths. ———
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14. These two wave pulses travel along the same stretched string, one after the
other. Which is true?
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@ Not enough information to tell

15. For a wave pulse on a string to travel twice as fast, the string tension must be
@ Increased by a factor of 4.

@ Increased by a factor of 2. Dv \/ o F“I’ e X (7’
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@ Decreased to one half its initial value, AN
@ Decreased to one fourth its initial value. 75
@ Not possible. The pulse speed is always the same. KL

16. The period of this wave is
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17. For this sinusoidal wave, what is the wavelength?
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18. What is the speed of the wave?

19. Which has a longer wavelength?  {, .
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20. A wave hounces back and forth on a guitar string; this is responsible for broger %
making the sound of the guitar. As the temperature of the string rises, the tension
decreases. This the speed of the wave on the string.
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21. A wave on a string is traveling to the right. At this instant, the motion of the
piece of string marked with a dot is iy Pant
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22. The speed of a sinusoidal wave on a string depends on

@ the frequency of the wave FT S ‘HV\SNV\
@ the wavelength of the wave \/Sfm\ - —_—
e " S T
@ the length of the string l.v\eqr de'\S\\Tj
@ the tension in the string

@ the amplitude of the wave

23. For a given medium, the frequency of a wave is
@ independent of wavelength

proportional to wavelength \/ - 7‘ ;(—'
@ inversely proportional to wavelength m § \/
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@ proportional to the amplitude
@ inversely proportional to the amplitude
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24. The tension in a string with a linear mass density of 0.0010 kg/m is 0.40 N. A
sinusoidal wave with a wavelength of 0.20 m on this string has a frequency of:
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25. Along string is constructed by joining the ends of two shorter strings. The
tension in the strings is the same but string | has WW of
string 1l. When a sinusoidal wave passes from string Tto string |l

the frequency decreases by a factor of 4
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26. A standing wave pattern is established in a string as shown. The wavelength of
one of the component traveling waves is: L VV\
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27. Which of the following properties of a sound wave determine its “pitch"?

@ Amplitude
Distance from source to detector

@ Frequency
@ Phase

@ Speed

28. If the speed of sound is 340m/s, the length of the shortest open-closed pipe
that resonates at 218 Hz is:
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29. If the speed of sound is 340m/s, the length of the second shortest open-closed
pipe that resonates at 218 Hz is:
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30. The diagram shows four situations in which a source of sound S with variable
frequency and a detector D are either moving or stationary. The arrows indicate the
directions of motion. The speeds are all the same. Detector 3 is stationary. Rank the
situations according to the frequency of the source, lowest to highest.
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@ None of the above

31. A source emits sound with a frequency of 1000 Hz. It and an observer are
moving in the same direction with the same speed, 100m/s. If the speed of sound is

340m/s, the obServer hiears sou ncy of.
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32. A source emits sound with a frequency of 1000 Hz. It and an observer are
moving toward each other, each with a speed of 100m/s. If the speed of sound is
340m/s, the observer hears sound with a frequency of:

* Vo

| VSW\V\&
@ 1000 Hz \@
@ 1830 Hz 4 5— V-Sdm\é, \/de\rce
@ 3400 Hz |
—4 tho} 340 + 1
340 — oV

VSo\me —

Page 7 of 9




33. The diagrams show three identical strings that have been put under tension by
suspending blocks of 5 kg each. For which is the wave speed the great_e?._t’;7 A
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34. You see a bolt of lightning and begin counting. After 10 seconds, you hear the
loud crack. How far away is the thunder? You can assume the velocity of sound is
343 m/s
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35. Suppose you have the 1.2 m standing wave (L=1.2) as shown. A frequency of
500 Hz generates this third harmonic. What is the velocity of the wave on the string?

=08

HINT: Find wavelength first!
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36. Suppose Tarzan swung on a rope over a lake, but decided to not let go until he
returned to his original position as shown in the picture. How many oscillationsm\e o I
have occured? | U
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37. Two wave pulses approach each other as seen in the figure. The wave pulses

overlap at point P. Which diagram represents the appearance of the wave pulses
AFTER they leave point P?
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38. The diagram shows two transverse pulses moving along a string. One pulse is
moving to the right and the second is moving to the left. Botﬁ; pulses reach point x

at the same instant. What would be the resu%ting motion of point x as the two

pulses pass each other? a:ose tuww meet dne Pant
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@ up then down
@ up, down, up

@ no motion since the pulses cancel one another.

b
Point X -———+

broge twe WMeft the Pornt

O+l y$0 iy Then meves dov'
39. The diagrams above represent 5 different standing sound waves set up inside
of a set of organ pipes 1 m long Which of the following statements correctly relates

the frequencies of the organ pipes shown? $&]edBWoaQsWerg. 5 I »F
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@ Oy is twice the frequency of O_

@ O_ is twice the frequency of &y
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40. Multiple Correct: A standing wave pattern is created on a guitarqstriﬁ:g asa .
person tunes the guitar by changing the tension in the string. Which of the following
properties of the waves on the string will change as a result of adjusting only the
tension in the string? Select two answers.

@ the speed of the traveling wave that creates the pattern
@ the wavelength of the standing wave
@ the frequency of the standing wave
@ the amplitude of the standing wave
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