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Physics 120 Makeup Lab:  Measuring Coefficients of Friction

Often the motion of an object involves friction between that object and a surface where the coefficients of friction are not known a priori.  In this experiment you are to measure these coefficients for a block with unspecified material on its bottom as it slides across a smooth aluminum ramp.

A.  Measuring Kinetic Friction:
1.  Set the block, with the rough side down, on the ramp, with a set of long weights on top, and connected by string that goes over the pulley and to a hanging mass of 200 g.

2.  (a)  Click on the “PASCO Capstone icon”
     (b)  Select “Table & Graph”

     (c)  In the left column, select “Hardware Setup.”  

     (d)  In the figure of the Science Workshop interface box, click on the port that the motion sensor) is plugged into, and then scroll down and select “Motion Sensor”.

     (e)  Click on the pushpin in upper right corner of the hardware window.  This will move the Table and Graph window for complete display

     (f)  Move the mouse to the Table window, and in the column headers click on “<Select Measurements>” and select “time” and “position”.

     (g)  Move the mouse to the graph window, and click on “<Select Measurements>” and select the “position” for the y-axis and “time” for the x-axis.

     (h)  With the mouse in the graph window, click on the icon at top to add another y-axis value.  Select “velocity.”
3.  Click “Record” (in lower left corner), and let the block go.

4.  Note, and record, the block’s final velocity and distance traveled.

5.  Do 5 trials.

6.  Turn the block over, so that the block slides on a different surface.

Analysis:

For each surface, average the results (final velocity, distance traveled) and, considering both the hanging mass and the sliding block as the system, calculate:
1. the total change in kinetic energy

2. the work done by gravity on the system (remember that only the hanging mass is falling, and that the distance it falls equals the distance traveled by the block).

3. the work done by friction
4. the normal force

5. the coefficient of kinetic friction.

B.  Measuring Static Friction:

1.  With the rough side of the block facing down, place a large mass on top of the block, and determine the smallest hanging mass that will just cause the block the start moving.

2.  Take note of the subsequent motion of the block when the minimum mass needed to get it moving is used.  Does the block move at constant speed?  Continually speed up?  Or slow down?

3.  Do the same with the other side of the block.

4.  Determine the coefficient of static friction in each case.

5.  Compare your measured coefficients of friction.  Which is larger?  Explain the motion of the block in B.2. in terms of the comparison of the kinetic and static friction coefficients.

