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Frictional Force
Friction is a force that resists motion. It involves objects in contact with each other, and it can be useful or harmful. Friction helps when you want to slow or stop a bicycle, but it is harmful when it causes wear on the parts of a machine. In this activity, you will study the effects of surface smoothness and the nature of materials in contact on sliding friction. You will use a Force Sensor to measure frictional force, in newtons (N), as you pull a block across different surfaces.
OBJECTIVES
· Use a Force Sensor to measure sliding friction.
· Measure friction between a wooden block and smooth-surface wood.
· Measure friction between a wooden block and rough-surface wood.
· Make predictions about other surfaces.
· Test your predictions.
MATERIALS
Chromebook, computer, or mobile device
Graphical Analysis 4 app
Go Direct Force and Acceleration
wooden block (with a hook)
paper clip
wood with smooth surface
wood with rough surface
sandpaper
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Figure 1   
PROCEDURE
Part I  Smooth and rough surfaces
1. Get a wooden block that has a hook on one end. Partly straighten a paper clip—leaving a hook at each end (see Figure 1). Use the paper clip to connect the wooden block to a Force Sensor.
2. Launch Graphical Analysis. Connect the Force Sensor to your Chromebook, computer, or mobile device.
3. Click or tap Mode to open Data Collection Settings. Change End Collection to 3 seconds. Click or tap Done.
4. Zero the Force Sensor.
a. Lay the Force Sensor on the tabletop in the position shown in Figure 1. 
b. When the readings on the screen stabilize, click or tap the Force Meter and choose Zero. When the process is complete, the readings for the sensor should be close to zero. 
5. Slowly pull the wooden block across a piece of wood with a smooth surface. Hold the Force Sensor by its handle and pull it toward you, as demonstrated by your teacher (see Figure 1). The Force Sensor should be held parallel to and about 2 cm above the surface. Once the wooden block is moving at a steady rate, click or tap Collect to start data collection. Continue pulling the wooden block until data collection is complete.
6. Determine the mean (average) force (in N).
a. After data collection is complete, click or tap Graph Tools, [image: ], and choose View Statistics.
b. Record the mean (average) force (in N).
7. Repeat Steps 5–6 as you pull the block over a piece of wood with a rough surface.
Part II  Predicting friction
8. You will measure friction as the block is pulled across your desk top, the floor, and sandpaper. In the blanks supplied in the data table, predict the order of friction for these surfaces—from lowest to highest.
9. Repeat Steps 5–6 for each of the surfaces.
10. Before closing Graphical Analysis, continue to the Processing the Data section.
DATA
	Surface 
	Smooth wood
	Rough wood

	Force (N)
	 
	 


 
Predicted order of friction values for the desk top, the floor, and sandpaper:
	 _______________
	 _______________
	 _______________

	lowest
	 
	highest



	Surface 
	Desk top
	Floor
	Sandpaper

	Force (N)
	 
	 
	 


PROCESSING THE DATA
1. What is the effect of surface roughness on friction?
2. How did you decide the order of your predictions in Part II?
3. How good were your predictions? Explain.
4. Give two examples of situations where friction is helpful.
5. Give two examples of situations where it is best to reduce friction.
6. Summarize the results of this experiment.
EXTENSIONS
1. Test the friction of other surfaces, such as glass, metals, rubber, and different fabrics.
2. Investigate either the relationship between frictional force and contact area or frictional force and mass.
3. Design an experiment to test methods of reducing friction.
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