How to Determine Coefficients of Friction on an Inclined Plane
A Practical Method to Measure Coefficients for Frictional Force
Performance Objectives 
Applying the skills of teamwork, students work cooperatively to find out coefficients of friction for surfaces of two different surfaces on wood.  After completing this class activity, students should be able to:

· understand that a coefficient of friction could be determined via an inclined plane; 

· collect experimental data and calculate the corresponding results of coefficient;

· compare the values of coefficient generated from different pairs of surfaces. 

Background Introduction 
A convenient device to measure the coefficients of friction for a pair of materials is an inclined plane device.  In order to calculate s (static coefficient), the slope (angle) of the inclined plane is increased gradually until the object first begins to slide down the plane.  At that angle, the component of the weight of the object (Fg) parallel to the plane has just succeeded in overcoming the force of static friction. Based on the Newton’s second law of motion, this parallel component (Fgsin) is approximately equal to the static frictional force (sFN): Fgsin = sFN. Through “free-body” force analysis, a normal force (FN) that the object acts on the plane surface is equivalent to the weight of the object perpendicular to the plane (Fgcos): Fgcos = FN. 

Materials:  Spring scales, friction blocks, heavy masses, inclined planes
Calculating Coefficient of Static Friction:
1. Record in data table the mass and weight of your block (with two of the heavy masses inside).
2. Place the block in the center of the ramp, and slowly lift up one end of the board to generate the effect of an inclined plane. 
3. Gradually increase the slope of the plane until the block first begins to slide down, and record the angle of the inclined plane to the right.

4. Draw a free body diagram of this situation.  Label all the forces acting on the block. Include magnitudes. Show all work in your Analysis section.
5. Calculate the coefficient of friction.

6. Repeat the above activity using different materials. (Switch with another group!)

Calculating Coefficient of Kinetic Friction:
Now, pulling the block up the incline at a constant velocity using a spring scale, determine the coefficient of kinetic friction between the block and the wood.  Repeat for the second material.  Be sure to show free body diagrams and summation equations in your Analysis section.

Guiding Questions (to be addressed in your conclusion):
1. Compare the coefficients of static and kinetic friction for each surface.  What do you notice?

2. If you were to change the mass of the block, what would change in your lab?  What would not change?

3. What were some possible sources of error for both parts of the lab?
