Physics
Name ____________________

Friction Lab
Date _____________________

Purpose – The purpose of this laboratory experiment it to develop a graphical and mathematical representation

                   to relate the normal force (FN) to the force of kinetic friction (Fk).

Procedures – 
Part A – Block on Wide Side Cardboard
1. Using the digital scale, measure the mass of the block of wood (or check the block to see if it is written on the side. Record the mass of the block in kg:

Mass of block =

2. For the first trial, place a 100 g mass on top of the block of wood. Calculate the total weight of the block plus the mass. Remember that weight is not the same thing as the mass. This goes into data table 1.

3. Attach the block to the spring scale and do you best to pull the block at a constant velocity. Record this applied force, which also equals the frictional force into data table 1. 

4. Continue to follow step 2 as you add 100 g each time to the top of the block. Finish collecting data when you have added a total of 600 g. Note: you may have to borrow masses from other tables to complete your data chart
.  
5. Enter this data into logger pro. Place the variables, Fk (dependent) and FN (independent), on the appropriate axes. Please change the column heading in logger pro to reflect what is measured.  (Double click on “X” to change, then double click on “Y” to change)

6. Observe the data and determine which proportionality is best represented.

Part B – Block on Skinny Side Cardboard
1. Follow the same procedures as part A, but with the block on its side edge. Note: You may not have as many data points due to difficulty balancing the masses.
2. Record your data in data table 2.

3. Use the same data table (more columns may need to be added by going to data, new data set). Remember you can switch between quantities measured on each axis by clicking on the label you wish to change. 


Part C – Block with Rubber
1. Follow the same procedures as part A; this time you will have to pull the bottom of the block across a strip of sandpaper. 

2. Record your data in data table 3.

3. Use the same data table (more columns may need to be added by going to data, new manual column). Remember you can switch between quantities measured on each axis by clicking on the label you wish to change.

Data – 

         Data Table 1 – Larger Surface Area Cardboard
	Total Mass (kg)
	Fg = FN
	FA = Fk

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


         Data Table 2 – Smaller Surface Area Cardboard
	Total Mass (kg)
	Fg = FN
	FA = Fk

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Data Table 3 – Rubber
	Total Mass (kg)
	Fg = FN
	FA = Fk

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Analysis & Conclusions – 

1. Draw a free-body diagram (force diagram), which depicts all the forces that act on the block as it was pulled at constant velocity.
2. Explain why F​​g = FN (y-direction forces are balanced) and why FA = Fk (x-direction forces are balanced).


3. Sketch your graph for each data set. Don’t forget to label your axes. Write the equation for the line of best fit on each part.
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4. What does the slope represent? Hint: Think about the formula for kinetic friction. Once you have answered this question, enter your data into Ms. Chin’s spreadsheet.
5. According to your data and observations what does friction depend on? Look at your data tables, graphs and equations for assistance!





6. According to your data and observations what doesn’t friction depend on? Look at your data tables, graphs and equations for assistance!




7. Why was it harder to move the block in part C?





8. What frictional force is the greatest, the one that exists when you first try to move an object or the one that exists once the object is already moving?

9. Do you believe there were any errors in your data? Why? What could have caused these errors?
Bonus (time allowing): Repeat the experiment for a different surface.
