
 NAME PERIOD DATE 

  PASCO 1 

PROPERTIES OF SOUND WAVES 
What is meant by the terms: frequency, period, crest, trough, amplitude, wavelength and wave 
speed? How do they relate to sound waves and how can they be measured? What are the 
relationships between them? 

Objectives 
• Be able to define frequency, period, crest, trough, amplitude, wavelength and wave speed. 

• Discover the relationships between these terms. 

• Learn how to use the oscilloscope. 

Materials and Equipment 
• Data collection system • PASCO Tuning Fork Set 
• PASCO Wireless Sound Sensor • Glass half-filled with water 

Safety 
Follow regular laboratory safety precautions.  

Procedure 

1. Start the data collection software and connect it to the wireless sound sensor. 

2. Create a scope display and select Sound Wave for the vertical axis. Time should be on the 
horizontal axis. The vertical axis displays the relative intensity or loudness of a sound wave. 
That is why there are no units. 

3. Change the mode from Continuous to Fast Monitor Mode on the data collection software. 

4. Adjust the time axis so that it displays data from 0 to about 0.02 seconds. 

5. Place the sound sensor on its end so that the end with the microphone is facing up. 

6. The handles of the tuning forks have the frequency in Hz stamped on them. Frequency in Hz is 
the number of cycles of the wave per second. Its symbol is the Greek letter "ν". Unfortunately, 
this looks too much like a "v" so "f" is often used for frequency. Select your lowest frequency 
tuning fork and strike it gently with the mallet. You should here a sound that gradually dies 
down. The sound is generated by the forks moving back and forth rapidly, causing the air 
molecules to move back and forth too. It is hard to see this movement because it is so rapid. It 
can be revealed by sticking the end of the vibrating tuning fork in a glass half-filled with water. 
Try it making sure the glass is far from computers or anything else that doesn't like getting wet! 

7. Click Monitor and then zero the sound sensor using the data collection software. This minimizes 
the effect of background noise. Strike the lowest frequency tuning fork and hold it above the 
sound sensor. A sine wave pattern should appear. If not, try again after adjusting the vertical 
axis scale to show all the data. If struck too hard, other frequencies might be noticeable making 
the display not look much like a sine wave. Wait for the sound to die down or strike more gently. 

8. People can estimate the amplitude of the sound wave by how loud it is. Watch the scope display 
as the sound from the tuning fork gets quieter. How can you tell from the scope display that the 
amplitude is decreasing? 
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9. Strike the tuning fork again and wait until the sine wave pattern appears as smooth as possible 
When you get something that looks similar to Figure 1, click stop. 

 
 

 

 

 

 

10. The part of a wave where it has its highest value on the vertical axis is called the crest. How 
many crests are displayed in Figure 1? Write the word crest by the first crest on Figure 1. 

 Number of Crests in Figure 1 = ________ 

11. The part of a wave where it has its lowest value on the vertical axis is called the trough. How 
many troughs are displayed in Figure 1? Write the word trough by the first trough on Figure 1. 

 Number of Troughs in Figure 1 = ________ 

12. The amplitude is how far the crest or the trough is from the center of the wave. In Figure 1 the 
center of the wave is on about zero of the vertical axis. That means the amplitude of the wave in 
Figure 1 is about 35. It may or may not be zero on your graph because of background noise. That 
is OK because a better way to find the amplitude is to find the total difference between the value 
of a crest and a trough and then divide by 2. For example, using the tools on the data collection 
software, the first crest in Figure 1 is 36 and the first trough is -33 on the vertical axis. The 
amplitude is then (36-(-33))/2 = 34.5. Notice the negative sign matters when you solve for the 
difference. Find the amplitude of your data and show your work below. 

 

 

13. The period of a wave is the time it takes for one complete cycle. The symbol for period is the 
Greek letter "Τ". On a graph, this is the time from one crest to the next crest or one trough to the 
next trough. However, it is NOT the time from when the graph crosses the middle or zero to the 
next time it crosses zero. One complete cycle is from when it crosses zero going up to the next 
time it crosses zero going up. Conversely, One complete cycle is from when it crosses zero going 
down to the next time it crosses zero going down. For example, in Figure 1 the time from the first 
crest to the second crest is 0.0039 s. This is the same as the time from when it crosses zero going 
up at about 0.004 s and then again at about 0.008 s. Use the tools of your data collection software 
to find the period of your wave to 4 decimal places. Increase the number of decimals displayed on 
the data collection software so that 4 decimal places are shown when displaying data 
coordinates. Show your work below. Write the frequency of this tuning fork and your result for 
period in Table 1. 

 

 

Figure 1 
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14. What is the effect of amplitude on period? Will a smaller amplitude result in the period being 
smaller, larger or the same? Write your prediction below. Repeat step 13 but let the sound die 
down until it is less than half the amplitude of the wave displayed in step 13. Measure the period 
of this wave and compare it to that measured in step 13. What can you conclude from your 
result? Summarize the result below. 

 

15. Select the next highest frequency tuning fork, click Monitor, and collect a similar wave pattern 
on the scope display as you did in step 9. Measure the period as you did in step 13 and record it 
along with the frequency of the tuning fork in Table 1. 

16. Repeat step 14 for your remaining tuning forks. 

17. Study your last graph, it should look similar to Figure 2. Frequency is the number of complete 
cycles in a given time period, usually one second. Compare Figure 1 to Figure 2, can you tell by 
the graph that the frequency of the tuning fork shown in Figure 2 is higher? Explain below. 

 

 

 

 

 

18. Although the frequency is stamped on the tuning forks, it can be measured using the graph. 
Since frequency is cycles/time, the number of cycles can be counted and divided by the time. For 
example, in Figure 1 there are 10 troughs shown. That means counting from the first trough 
there are 9 cycles. The time from the first trough to the tenth is 0.018 s. Therefore, the frequency 
is 9 cycles/0.018 s = 500 cycles/s = 500 Hz. This compares well to the 512 Hz stamped on the 
tuning fork used to make Figure 2. Check your highest frequency tuning fork in a similar way 
using your graph. Show your work and calculate the percent error below. Assume the frequency 
stamped on the tuning fork is the accepted value. 

 

19. The wavelength is the distance a wave travels in the time it takes to go through one complete 
cycle. The symbol for wavelength is the Greek letter "λ". Therefore, the speed of a wave is the 
wavelength divided by the period. The speed of sound at room temperature is about 342 m/s. We 
can use this to find the wavelength of the sounds produced from each tuning fork. For example, 
the wave in Figure 1 has a period of 0.0039 s. Since v = λ/Τ, λ = v*Τ = 342 m/s * 0.0039 s = 1.33 m.  
Find the wavelength of your lowest frequency tuning fork. Show your work below and enter your 
result in Table 1. 

Figure 2 
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Table 1: Frequency, period, and wavelength of tuning forks 

Frequency 
(Hz) 

Period 
(s) 

Wavelength 
(m) 

   
   
   
   
   
   
   
   

20. Frequency and period are related. As the number of oscillations per second increases, the time to 
complete one oscillation must decrease. As the time to complete one oscillation increases, the 
number of oscillations per second must decrease. This is an example of an inverse relationship. 
Verify this relationship with your data by dividing the period into 1 (1/T) for the lowest 
frequency tuning fork and compare the result to the frequency. Then divide the frequency into 1 
(1/f) for the highest frequency tuning fork and compare the result to the period. Show your work 
below. Then write an equation that describes the relationship between period and frequency 
using their symbols, T and f. 

 

21. Next to each term about waves below write the definition and how it can be measured. Include 
any relevant equations. 

Frequency - 

Period - 

Crest - 

Trough - 

Amplitude - 

Wavelength - 

Wave speed - 


