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Listening to Free Fall with the

MacRecorder

Tom Callaway and James Dennis
Physics Department, Stephen F. Austin State University, Nacogdoches, TX 75962

Here is a method of analyzing a
classic free-fall demonstra-
tion! using current desktop computer
technology.2 You will need string, lead
fishing weights from a local hardware
store, a Macintosh computer, and a
MacRecorder, or a comparable audio
digitizer for the Macintosh. The
MacRecorder digitizes eight bits of
sound at a maximum rate of 22 kHz, and
can play back recorded sounds, show
sounds graphically, and analyze them in
several modes. For the recordings
shown here, time intervals were taken
directly from the sound “pictures,”
which are similar to digital oscilloscope
frames. SoundEdit, a software package
that comes with the MacRecorder, pro-
vides movable markers and time bases
to use with digitized frames.

The lead weights are grooved so that
they can be pinched onto the string. If
the weights are equally spaced, then the
distance from the floor for each weight
is nd, where d is the spacing and n is an
integer. The free-fall equation with no
air resistance and zero initial velocity is
nd= gt2/2, which can be expressed as

t = NInd/g (D

where d is chosen to allow a reasonable
time between collisions with the floor.
Parameter ¢ is the time taken for the
weights to hit the floor, and nd is the
total distance from the floor to each
weight, with the spacing between
weights equal tod and n = 1,2,3....

The difference in the time intervals
between each weight collision de-

Fig. 1. MacRecording of a string of weights hitting the floor. The weights are spaced at
0.304-m (1-ft) intervals.
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Fig. 2. Experimental vs predicted times of fall for equally spaced weights (from Fig. 1).
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