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The Properties of Sound

The human ear is a sensitive detector of sound. Like other waves, sound has properties of frequency,
amplitude, wavelength, and speed. This Investigation will explore some of the many properties of sound.

A What do different frequencies sound 
like?
1. Connect your sound generator to a Timer set to 

measure frequency. Connect a speaker to the sound 
generator. 

2. When you turn the Timer on, you should hear a 
sound and the Timer should read a frequency near 
440 Hz. 

3. Try adjusting the frequency and volume controls. 
Listen to the sounds as you watch the frequency 
measurements on the Timer.

4. Listen to many frequencies and decide on three that 
represent sounds that you hear as low, medium, and 
high pitch.  Don’t try to be too exact because the 
words “low,” “medium,” and “high” are not well 
defined. It is difficult to agree exactly on anything 
that is based completely on individual human perception.

Question for this Investigation
How do we know sound is a wave?

Materials
• Sound and waves kit • Timer with AC adapter • Graph paper

Table 1: How we hear frequencies of sound
Description Frequency (Hz)

Low
Medium

High
Very high
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21AB How high can you hear?
Your teacher has a sound generator that can make
frequencies up to 20,000 Hz. 

1. When the teacher asks, raise your hand if 
you can hear the sound. Do not raise your 
hand if you cannot hear it. 

2. Someone will be appointed to count hands 
and survey the class to see what fraction of 
students can hear each frequency of sound.

C Thinking about what you observed
  a. Make a histogram showing your class response to frequencies between 10,000 and 20,000 Hz. You 

should have 5 bars, one per 2,000 Hz.

  b. Do you think the method of counting raised hands is likely to give an accurate result? Give at least one 
reason you believe the method is either good or bad.

D The interference of two sound waves
How do we know sound is a wave? What experimental evidence proves sound is a wave? Suppose two
sounds reach your ear at the same time. Interference occurs when more than one wave is present at the same
time, in the same place.

1. The teacher will set up two sound generators. One is at 440 Hz and the other is at 445 Hz.
2. Listen to the 445 Hz sound by itself.
3. Listen to the 440 Hz sound by itself.
4. Listen to the combination of 440 Hz and 445 Hz together.
5. Keep one sound generator at 440 Hz and adjust the frequency of the other one between 430 and 450 

Hz. Listen to the combination.
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E Thinking about what you observed
The oscillations of loud and soft you hear from the two sound waves are called beats. 
Beats are caused by small differences in frequency between multiple sounds heard at the same time.

  a. Read about beats. Using the diagram above, write a few sentences explaining why beats occur and how 
they are created by the wave properties of sound.

  b. If the two frequencies are exactly the same do you hear beats?

  c. Would you expect to hear beats from an 800 Hz and a 805 Hz sound played together? Would you 
expect to hear beats from an 800 Hz and a 845 Hz sound played together? Explain why or why not. 

  d. What determines the frequency of the beats?

F Finding a mystery frequency
When two waves are close, but not exactly matched in
frequency, you hear beats. Musicians use beats to tune
their instruments. When two sounds have the same
frequency there are no beats! 

1. The instructor will set a sound generator to play 
a mystery frequency. 

2. Use your sound generator to figure out the 
mystery frequency by listening for beats. 

3. The closer you get to the mystery frequency, the 
slower the beats will become. When you are 
exactly matched with the mystery frequency the 
beats will be so slow you can no longer hear 
them. 

HINT: The frequency knob on the wave generator moves in 1 Hz increments IF you turn it very slowly, one
click at a time.
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