SPH3U
Unit: Forces

Name: ___________________

Due Date: _________________


LAB – Friction

Part I: 
Coefficient of Kinetic Friction

[1]
Purpose:  
To determine the kinetic coefficient of friction between material 1 (__________________) and material 2 (_____________________).


Materials:  Spring scale, variety of blocks of wood, masses, balance, variety of materials.
[3]
Procedure: 
Design a method to determine the kinetic coefficient of friction between two horizontal surfaces. After performing the lab, write your procedure below in numbered steps and in past passive tense. 
[4]
Observation:  
Data to Determine the Coefficient of Kinetic Friction between __________ and ____________

	mblock  (kg)
	madded   (kg)
	mtotal  (kg)
	FN (N)
	FA (N)
	FK (N)

	
	
	
	
	Trial 1
	Trial 2
	Trial 3
	Average
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


[3]
Sample Calculations: 
Give one full sample calculation for each of the following. Include a labeled FBD.

FN:

FK:

Analysis:  

[4]

1. Plot a graph of FK vs. FN (graph must be plotted by hand).
[2]
2.
Draw a line of best fit and calculate the slope.  Show all your work on the graph.
Part II: 
Coefficient of Static Friction

[1]
Purpose:  
To determine the static coefficient of friction between material 1 (__________________) and material 2 (_____________________).

[3]
Procedure: 
Design a method to determine the static coefficient of friction between two horizontal surfaces. After performing the lab, write your procedure below in numbered steps and in past passive tense. 
[4]
Observation:  

Data to Determine the Coefficient of Static Friction between __________ and ____________

	mblock  (kg)
	madded   (kg)
	mtotal  (kg)
	FN (N)
	FA (N)
	FS (N)

	
	
	
	
	Trial 1
	Trial 2
	Trial 3
	Average
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


[3]
Sample Calculations: Give one full sample calculation for each of the following. Include a labeled FBD.


FN:


FS:

Analysis:  

[2]
1.
Plot FS vs. FN on the previous graph (Fk vs F​N) using a different symbol for the data points. Include a legend to indicate which data points are for which graph. 
[2]
2.
Draw a line of best fit and calculate the slope.  Show all your work on the graph.
Discussion:

[3]
1.
What does the slopes of your graphs represent? Prove your answers using equations.
[2]
2.
From your data, does mass affect the value of the coefficient?  Explain why theoretically.

[2]
3.
According to your data, is the coefficient of static friction larger or smaller than the coefficient of kinetic friction for the two materials you used? Is this what you would expect? Explain.
Experimental Errors:
Describe the sources of error and explain how it affects your results.
[1]
Random Errors:

[2]
Systematic Errors:
[5]
Conclusion:  Restate the purpose of this lab. State the materials of the two surfaces used and your results (i.e., shape of graph, what the shape tells you, values of µ, comparison between µk and µs). Conclude by telling the readers whether the results are expected and why.
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