
Wave Characteristics
APPLYING

PRACTICES

Background
With the skills of making and recording observations, using measuring 
equipment, and calculating using significant figures, you are ready to 
investigate the characteristics of waves. As waves travel, they disturb the 
medium in which they travel in either a perpendicular direction (transverse 
wave) or a parallel direction (longitudinal wave). In either case, all waves 
share characteristics associated with their motion. In this investigation, the 
characteristics of frequency, wavelength, and speed will be studied.

Frequency is a measure of the number of waves that pass a fixed point 
in an interval of time. Wavelength is a measure of the distance between 
equivalent points on the wave (for example, from crest to crest). The 
wavelength is measured in the direction of propagation of the wave. The 
speed is a measure of the distance a given point on a wave (such as a wave 
crest) travels in a unit of time. 

In this lab, you will explore the relationship between frequency, 
wavelength, and speed of a wave. The data collected will then be used to 
determine the relationship between the three variables in one equation.

Problem
How are frequency, wavelength, and speed of a wave related?

Objectives
• Follow lab procedures.
• Measure distances and times using SI units.
• Create waves of different frequencies.
• Analyze data to create an equation.

Procedure
1.  Read the procedure and complete the lab safety form.
2.  Lay a long spring or rope across a flat surface and measure its length. 

Record this length in Table 1. Be sure to stretch the spring or rope to 
the same length for each step in this procedure.

3.  With one end of the spring or rope held secure, create a wave pulse 
by shaking the other end of the spring or rope back and forth.

Safety Precautions

  
Materials
long spring or rope
meter stick
stopwatch
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Wave Characteristics CONTINUED

4.  Time the interval needed for the pulse to travel the length of the spring or rope. 
Record this measurement for wave 1 in Table 1.

5.  Repeat steps 3 and 4 two more times, recording the information for waves 2 and 3 
in Table 1.

6.  Create a series of waves with the same wavelength. One wavelength forms when 
you move your hand left, right, then left again. Count the number of wavelengths 
that are generated in a 10 s interval of time. Record this count as the “Waves in 
10 s” for wave 4 in Table 2.

7.  Send a continuous stream of waves down the spring or rope of the same wavelength 
you created in step 6. Place a piece of tape on the ground or lab bench where you 
see wave crests passing. As the continuous stream of waves is being sent down the 
spring or rope, use a second piece of tape to locate the next wave crest when one 
wave crest reaches the first marked piece of tape. Measure and record this distance 
as the wavelength for wave 4 in Table 2.

8.  Repeat steps 6 and 7 two more times. Each time, create a wave of different 
wavelength by shaking the spring or rope either faster or slower. Record the data for 
waves 5 and 6 in Table 2.

9.  If time permits, repeat the entire procedure with a different spring or rope to 
represent a wave moving through a different medium.

Data and Observations
Table 1

Length of spring 
(m)

Time for wave to 
travel the spring 

length (s)

Speed of the 
wave (m/s)

Wave 1

Wave 2

Wave 3

Table 2

Waves in 10 s Wavelength (m) Frequency 
(Hz)

Wave 4

Wave 5

Wave 6
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Analyze Your Data
1.  Calculate the speeds of waves 1, 2, and 3 and record these values in Table 1. 

Average the speeds of these three waves to determine the speed of the wave in 
the spring or rope you are using. 

2.  Calculate the frequencies of waves 4, 5, and 6 and record these values in Table 2. 

3.  Multiply the frequency of each wave in Table 2 by its wavelength. Compare this 
calculated value to the speed of the wave. What do you notice? 

4.  Analyze the values for frequency and wavelength in Table 2. Describe the 
proportionality that exists between these two variables. Explain.

Conclude
1.  Based on your calculations, what would you suggest is the equation that relates the 

speed, frequency, and wavelength of a wave?
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Extension
1.  If you used, or were to have used, a different spring or rope to re-do the procedure, 

would the 
   a) measurements have been the same? Explain.

   b) relationship between the three variables have been the same? Explain.

2.  Identify some possible causes of uncertainty in this investigation. What effects could 
this have on your calculations? Estimate how large those effects might be.

Wave Characteristics CONTINUED
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