Name _______________________________

Lab: Calculating the Coefficient of Friction

Purpose: The purpose of this lab is to calculate the relationship between the normal force and the frictional force.
Materials: wooden box, various masses, balance, 5 N and 20 N spring scales, string

Procedure:

1. Select a box from the pile of boxes.

2. Place the box on the scale and record the mass in kilograms.

3. Calculate the weight in Newtons.

4. Determine the normal force on the box and record in the data table.

5. Loop the string around the hook on the box.

6. Hook the scale to the loop of string.

7. Pull on the scale, slowly increasing the force until the box begins to move.

8. Pull on the box so that it slides across the table at a constant speed.

9. Record the force needed to move the box under “Friction Force” in the data table.

10. Add a mass to the box and repeat steps 2 – 8 for seven different masses.

Data Table:

	Mass of Box and Metal Masses (kg)
	
	
	
	
	
	
	
	

	Normal Force (N)
	
	
	
	
	
	
	
	

	Friction Force (N)
	
	
	
	
	
	
	
	


Questions:

1. Is the force of friction different when you have a different side of the box slide across the table?



2. Does the surface area of the object affect the force of friction it experiences?



3. Does the force of friction change when you pull the box across the table at a higher constant speed?



4. Does the speed of an object affect the force of friction between it and the surface it is sliding across?
5. What are some sources of error in this lab?









Analysis:
Make a graph of friction force vs. normal force using sheets or another graphing program.  The normal force should be graphed on the x–axis and the force of friction should be graphed on the y-axis.  Select a linear best fit trend line and make sure to display the equation on the graph. Title the document “YOUR NAME – Friction”  and share the graph with perry_j@shaker.org .
Record the slope of the trend line in the space below.

Slope of Friction vs. Normal Force Graph =  _______________

The value of the slope you determined is known as the coefficient of friction and it relates the frictional force to the normal force on an object.  It varies for different combinations of surfaces.  Suppose you wanted to calculate the coefficient of friction between your shoe and the floor.  Write a lab procedure to perform this experiment.  It should be listed as steps, not in paragraph form.  Include what materials you would need and what steps you would take to collect the proper data to determine the coefficient of friction.  You may type the procedure and attach it to this sheet if you prefer. Do not share the procedure on google docs—you may print it if you wish to type it.
