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General Arrangement

Place a felt-covered wooden block on the lab tabletop, as shown in the sketch below. Attach a mass hanger to the block with a length of string and run the string over a pulley, clamped to the edge of the tabletop. Place 200 gms of mass on top of the block.
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Static Coefficient of Friction

Determine the mass of the block using a mass balance and set the experiment up as shown in the general arrangement. Carefully add mass to the mass hanger until the block just begins to move. Have one of the group members hold the string while another adds mass, in order to prevent the block from starting to slide because of a “bump”. Remember that the block slides more easily once it’s in
motion and we want to determine the static coefficient of friction in this part of the experiment. Try to find the mass needed to make the block move to within +/- 5 gms. Each student should take a turn at determining the mass required to move the block. In any event you should gather at least 5 sets of data.

Record all data in a data table. The mass of the hanger is printed on the hanger. Using the equation that you derived in the Theory section, calculate the static coefficient of friction.

Kinetic Coefficient of Friction

In this part of the experiment You will measure the time it takes the block to move a known distance in order to calculate acceleration. You need to know the acceleration in order to calculate the kinetic friction coefficient.

Place the block back as far as you can on the table without having the mass hanger touch the pulley and place a pencil or your finger in front of the block to keep it from moving. Lay some paper alongside the path that the block will move in when released. and make a mark on the paper at the front edge of the block. This will be the starting point for this part of the experiment. Move the block toward the pulley until the mass hanger almost touches the floor and make a mark on the paper at the front of the block. This will be the finishing point. Measure the distance from the starting point to the finishing point.

Return the block to the starting point and add about 5 extra grams of mass to the hanger bar to make sure that the block will start moving as soon as it is released. Release the block by removing the object placed in front of it (pencil or finger) and simultaneously start a timer (stopwatch). Stop the timer when the block reaches the finishing point. Record all data in a table. Each student should take a turn at timing the activity. In any event make sure you get at least 5 measurements of the time required.

The data collected above will allow you to calculate acceleration of the block. You can then use the equation you derived in the Theory Section to calculate the kinetic coefficient of friction.

