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Summary

The purpose of this experiment was to test the validity of the standard mathematical model of
kinetic friction.  In this model the frictional force between two sliding surfaces is proportional to
the force of contact between them—i.e., the “normal force.”  The proportionality constant is
called “the kinetic coefficient of friction.”

We tested the model by gathering kinematic data for blocks sliding down an inclined plane and
comparing the results with the predictions of Newton’s second law.  We used two different
blocks—one of wood and one of aluminum—and timed them as they slid a constant distance
along a wooden plank raised to different heights as shown in Fig. 1.  Applying Newton’s second
law and the standard model of kinetic friction to the block we obtain Eq. 1.  Using trigonometric
and kinematic relations, Eq. 1 can be rewritten as Eq. 2 which shows how the data may be
combined and plotted to achieve a straight line if the friction model is valid.

The data is shown in Table 1.  As expected the times were consistently smaller for steeper
inclines.  We also noticed that the aluminum block began slipping at a smaller incline and, at
each incline, yielded a smaller time than the wood block.  These trends in the data make sense
and are consistent with our qualitative judgment that the aluminum block slid more easily than
the wood block.

The data for both blocks yield reasonably linear plots (see Fig. 2) and are, therefore, consistent
with the standard model of kinetic friction.  The slopes and intercepts were obtained using linear
regression and, with the help of Eq. 2, were used to calculate values for the gravitational field
strength, g, and the kinetic coefficient of friction, µ (see Table 2).  The discrepancy between the
value of g obtained from the aluminum block data and the accepted value (9.80 m/s2) is
insignificant, however, a slightly significant discrepancy was obtained from the wood block data.
We take all of these results to indicate reasonable agreement of our results with the model.  We
have no independent means of checking our values for the coefficients of friction, but we note
that the coefficient for aluminum on wood is significantly smaller than that for wood on wood in
agreement with our qualitative observations.






