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Abstract                                   
I will describe a simple and novel method of measuring the 
speed of sound in air using iMovie, a consumer camcorder and a 
Mac as a laboratory exercise for high school physics students.  
Sound travels very quickly relative to our everyday experiences 
but over long distances it travels relatively slowly compared to 
light.  This can be seen from the stands of a baseball stadium 
when you see the batter hit the ball before you hear it. 

Introduction                             
By filming a loud sound created from a long distance away (for 
example, crashing cymbals or striking a drum)  and importing 
the footage into iMovie, students can  analyze the action frame-
by-frame.  Watching the video frame-by-frame it is possible to 
determine to about 1/30th of a second the time the sound 
event was created.  By looking at the audio waveform it is 
possible to determine to about 1/30th of a second when the 
sound wave from that event reached the camera.  By measuring 
the distance between the event and camera and dividing by the 
difference in time, the speed of sound is calculated. 

Materials                                  
Only readily available items are necessary to perform this 
experiment.

•Digital video camcorder and tripod

•Macintosh computer with iMovie ’06 or earlier installed 

•Means for making a loud, sharp and visible noise (drum, golf 
club and ball, baseball bat and ball...)

•Means of measuring a very large distance (100 meters or 
more)

Procedure                                         
1.Measure out a long distance (>100 m) on a large flat field between a 
digital video camera and an assistant with the tools to make a loud, sharp, 
visible noise (see Figure 1).  

2.Record your assistant making the noise.  More trials and more distances 
produce better results. 

3.Import the footage into iMovie and drag it to the timeline. 

4.Use the arrow keys to locate the the frame closest to the contact that 
created the sound (see Figure 2) and note the timecode.

5.In the Advanced menu, choose Extract Audio to put the audio in the audio 
timeline below the video timeline.  Then, in the View menu, make sure Show 
Audio Waveforms is checked.  

6.Use the arrow keys to find the frame that includes the beginning of the 
noise (see figure 3).

7.Each frame represents 1/30th of second and the difference 
between timecodes is the number of 1/30ths between when 
the camera saw the sound and heard the sound.  For our 
purposes, the speed of light is infinite, so the time difference is 
the time it takes for sound to travel.

8.Calculate the speed of sound using speed = distance/time.  If 
more that one distance is used create a plot of distance vs. 
time and find the slope. 

Results                                      
The results of a sample experiment are shown in Figure 4.  The 
inverse of the slope of the linear fit to the data is 
experimentally determined for the value of the speed of sound, 
357 m/s.  This is approximately 5% from the accepted value of 
340 m/s.

Conclusion                                
This method for determining the speed of sound gives results 
within 5% of the accepted value without much effort or special 
equipment. Though I've shown specific information for iMovie 
'06 or earlier, iMovie '08 or later works with some 
modifications to the procedure.  iMovie '08 and '09 are 
significantly different from earlier versions but have an 
advantage in this experiment in that they produce audio while 
scrubbing, making it easier to determine when the sound 
reaches the camera. 
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