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Waves and Sound Review 
 

1. What is the difference between a transverse wave and a longitudinal wave? How does one point 
on each type of wave move? 

2. Does amplitude affect wave speed? 
3. Distinguish among these different parts of a wave: amplitude, crest, trough, wavelength. Draw 

and label diagram. 
4. Distinguish between the speed and the frequency of a vibration of a wave. How do they relate to 

one another? 
5. As the frequency of sound is increased, does the wavelength increase or decrease? Give an 

example. 
6. When a wave source moves toward a receiver, does the receiver encounter an increase in wave 

frequency, wave speed, or both? (Doppler Effect) 
7. Does the Doppler effect occur for only some types of waves or all types of waves? 
8. What is a sonic boom? How fast must an aircraft fly in order to produce a sonic boom? 
9. Rank the following scenario in order of the quantity or property involved from left to right. If 

there are equal rankings, separate them with an equal sign (eg, A=B) A fire engine’s siren emits 
a certain frequency. Rank from greatest to least the apparent frequency heard by the stationary 
listener in each scenario: 

a. The fire engine is traveling toward a listener at 30 m/s. 
b. The fire engine is traveling away from a listener at 5 m/s. 
c. The fire engine is traveling toward a listener at 5 m/s. 
d. The fire engine is traveling away from a listener at 30 m/s. 

10. A nurse counts 76 heartbeats in one minute. What are the period and frequency of the heart’s 
oscillations? 

11. New York’s 300-m high Citicorp Tower oscillates in the wind with a period of 6.80 s. Calculate 
the frequency of vibration. 

12. Calculate the speed of waves in a puddle that are 0.15 m apart and made by tapping the water 
surface twice each second.  

13. Calculate the speed of waves in water that are 0.4 m apart and have a frequency of 2 Hz. 
14. The lowest frequency we can hear is about 20 Hz. Calculate the wavelength associated with this 

frequency for sound that travels at 340 m/s. 
15. You dip your finger repeatedly into a puddle of water and make waves. What happens to the 

wavelength if you dip your finger more frequently? 
16. How does the frequency of vibration of a small object in water compare to the number of waves 

passing it each second? 
17. Red light has a longer wavelength than blue light. Which has the greater frequency? 
18. Know the electromagnetic spectrum as well as characteristics of each wavelength. 
19. Sound from Source A has a frequency twice as great as the frequency of sound from Source B. 

Compare the wavelengths of sound from the two sources. 
20. In the Doppler effect, does frequency change? Does wavelength change? Does wave speed 

change? 
21. Can the Doppler effect be observed with longitudinal waves, transverse waves, or with both? 
22. A railroad locomotive as at rest with its whistle shrieking, and then it starts moving toward you. 

a. Does the frequency you hear increase, decrease, or stay the same? 
b. Does the wavelength that reaches your ear increase, decrease, or stay the same? 
c. Does the speed of sound in the air between you and the locomotive? 

23. When a driver blows his horn while approaching a stationary listener, the listener hears an 
increase in the frequency of the horn. Would the listener hear an increase in the frequency of the 
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horn if she were also in a car traveling at the same speed in the same direction as the first driver? 
Explain. 

24. When you watch a high-flying aircraft overhead, it seems that its sound comes from behind the 
craft rather than from where you see it. Why is this? 

25. Consider an earthquake caused by a single disturbance, which sends out both transverse and 
longitudinal waves that travel with distinctly different speeds in the ground. How can earth 
scientists in different locations determine the earthquake origin? 

26. What is the average frequency range of a young person’s hearing? 
27. How are compression waves produced? 
28. Light can travel through a vacuum, as is evidenced when you see the sun or the moon. Can sound 

travel through a vacuum also? Explain why or why not. 
29. Why does sound travel faster in solids and liquids than in gases? 
30. Why do different objects make different sounds when dropped on a floor? 
31. Why did the Tacoma Narrows Bridge collapse? 
32. Is it possible for one sound wave to cancel another? Explain. 
33. How does interference of sound relate to beats? How are beats produced? 
34. When watching a baseball game, we often hear the bat hitting the ball after we actually see the 

hit, why? 
35. Why will marchers at the end of a long parade following a band be out of step with marchers 

nearer the band? 
36. Why is an echo weaker than the original sound? 
37. If the handle of a tuning fork is held solidly against a table, the sound becomes louder. Why? 

How will this affect the length of the time the fork keeps vibrating? Explain, using the law of 
energy conservation. 

38. Be able to draw standing waves for the first 6 harmonics. 
39. Fill in the table below for the first 6 harmonics. 

A string is 2.00 m long and the fundamental (1st) frequency is 150 Hz.  
Complete the following table.  

Harmonic  # waves  λ (m) T (s) f (Hz) 
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What is the speed of the wave?	  	  𝑣 = 𝑓𝜆 
40. On a keyboard, you strike middle C, which has a frequency of 256 Hz. 

a. Show that the period of one vibration of this tone is 0.00391 s. 
b. As the sound leave the instrument at a speed of 340 m/s, show that its wavelength in air is 

1.33 m. 
c. What will be the second harmonic if the sound still travels at 340 m/s and the length of 

the string connecting the key is 0.9 m? 


