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O-LAB 11: Interference of sound waves 

Purpose: Investigate the interference of longitudinal sound waves.  

Introduction 

 A sound wave is a pressure variation that propagates through matter. The velocity of the sound 
wave follows the same dependence on frequency and wavelength as any other wave, where 𝑣 = 𝜆𝑓.  

Sound waves can interfere with each other. Constructive interference between two sources 
occurs when the difference in the distance between two sources Δ𝑑 = |𝑑 − 𝑑 | is an integer value of 
the wavelength, Δ𝑑 = 𝑛𝜆 with 𝑛 = 0,1,2, … . Destructive interference occurs with the difference in the 
distance between two sources is a half integer value of the wavelength, Δ𝑑 = 𝑛𝜆/2 with 𝑛 = 1,3,5, … . 

Laboratory assignment 

1. View the simulation for wave interference. 
2. Choose the “Interference” tab at the bottom of the screen. 

 
3. Select the speaker button to the right of the screen. 

 
4. Select the “Waves” radio button and check the “Graph” box. 

 
5. Set the “Frequency” to the second notch from the lowest setting, set the “Amplitude” to the 

middle setting, and set the speaker “Separation” to 400 cm. 

 
6. Pull the Timer tool and the Graph tool out of the tab on the right above the settings toggles. 
7. Press the green button on both speaker so that they both make sound (they will automatically 

play with the same phase). 
8. Set one of the Graph tool’s sensors near the right boundary of the sound screen and over the 

dashed center line. Move the other sensor above the first sensor until the amplitude of the 
wave measured by the second sensor is nearly zero. 
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9. You can use the Graph tool (or the Timer tool for low frequencies) to estimate the period 𝑇 of 

the sound wave (convert to seconds with two significant figures). Place the value in Table 1. 
Note that the Graph tool is a better choice to read the period of a full wave for high frequencies. 

10. Use the right-hand-side of the Position vs. Pressure graph to estimate the wavelength (convert 
to meters with three significant figures). Place the value in Table 1. 

11. Grab the Length tool and drag it onto the sound screen. Measure the distance from the sensor 
showing destructive interference to the lower speaker 𝑑  and the upper speaker 𝑑  (convert to 
meters with three significant figures). Place the distance values in Table 1. 

 
12. Calculate the rest of the values for row in Table 2 associated for the frequency value being 

investigated including, the wave speed 𝑣, the difference between speaker distances Δ𝑑 =

|𝑑 − 𝑑 |, and the % difference between  Δ𝑑 and 𝜆/2, 

% diff Δ𝑑,
𝜆

2
=

Δ𝑑 −
𝜆
2

𝜆
2

(100 %) 

13. Repeat the measurements for all of the frequency values shown in Table 1 and fill in the rest of 
table. 
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Table 1: Sound wave parameters 

Freq. Setting 𝑇 (s) 𝑓 (Hz) 𝜆 (m) 𝑑  (m) 𝑑  (m) 𝑑  (m) % diff (%) 

 
       

 
       

 
       

 
       

 
       

 

14. For the lowest frequency setting, estimate Δ𝑑 for the next furthest away instance of destructive 
interference. 

__________________________. 
15. Plot the Period and Wavelength data from Table 1 in the below graph. Also draw a linear trend 

line and estimate the slope (with proper units). 

 

16. From the above graph, estimate the speed of sound in the simulation, 𝑣 = ________________. 
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17. Write a short conclusion to this laboratory assignment. 
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