SPH4C: Physics, Grade 12, College Preparation

Unit 2: Mechanical Systems
Activity 2: Friction Investigation 
Friction Investigation 
Complete the following questions while working through the Unit 2 Friction Investigation.

Purpose

To determine the factors that affect friction.

Hypothesis

1) Make hypotheses regarding the relative amount of friction for the four different combinations of surfaces you have at your disposal without any additional mass added to them.  

2) How do you think that the addition of masses to the different surfaces will affect the amount of friction?  Do you think the change (if any) will be consistent across all surfaces?  Make a hypothesis.

Materials
Make a list of materials used in the simulation.
Method

1) Choose one of your combinations of surfaces and measure the amount of friction present without any added mass.  Repeat the measurement with each of the available masses added to the block.   Record all of your values in a table similar to the one below.   Remember that the block itself has a mass.  The mass that you record in your chart should be the mass of the block plus any added mass.




	Rubber Block on Wood
	Total mass (kg)
	Force of Friction (N)

	Just the block
	
	

	Block with 1 mass added
	
	

	Block with 2 masses added
	
	

	Block with 3 masses added
	
	


2) Repeat for each of the four combinations of surfaces available.

	Rubber Block on Ice
	Total mass (kg)
	Force of Friction (N)

	Just the block
	
	

	Block with 1 mass added
	
	

	Block with 2 masses added
	
	

	Block with 3 masses added
	
	


	Concrete Block on Wood
	Total mass (kg)
	Force of Friction (N)

	Just the block
	
	

	Block with 1 mass added
	
	

	Block with 2 masses added
	
	

	Block with 3 masses added
	
	


	Concrete Block on Ice
	Total mass (kg)
	Force of Friction (N)

	Just the block
	
	

	Block with 1 mass added
	
	

	Block with 2 masses added
	
	

	Block with 3 masses added
	
	


Observations

All of your data tables and any qualitative observations should be placed in this section.

Analysis

1) In this case, the normal force acting on the block is equal to the force of gravity (mg).  Calculate the normal force for each of the combinations of the block and masses (including no mass).  Include one example calculation and then summarize your results in a table similar to the one below:

	Rubber Block on Wood
	Total mass (kg)
	Normal Force (N)
	Force of Friction (N)

	Just the block
	
	
	

	Block with 1 mass added
	
	
	

	Block with 2 masses added
	
	
	

	Block with 3 masses added
	
	
	


	Rubber Block on Ice
	Total mass (kg)
	Normal Force (N)
	Force of Friction (N)

	Just the block
	
	
	

	Block with 1 mass added
	
	
	

	Block with 2 masses added
	
	
	

	Block with 3 masses added
	
	
	


	Concrete Block on Wood
	Total mass (kg)
	Normal Force (N)
	Force of Friction (N)

	Just the block
	
	
	

	Block with 1 mass added
	
	
	

	Block with 2 masses added
	
	
	

	Block with 3 masses added
	
	
	


	Concrete Block on Ice
	Total mass (kg)
	Normal Force (N)
	Force of Friction (N)

	Just the block
	
	
	

	Block with 1 mass added
	
	
	

	Block with 2 masses added
	
	
	

	Block with 3 masses added
	
	
	


2) For each set of surfaces, make a graph of the force of friction vs. the normal force.   Place friction on the y-axis and normal force on the x-axis.  You should have four graphs.

3) Does the relationship between friction and normal force agree with your initial prediction about the effect of mass on friction?  Discuss.

4) Calculate the line of best fit for each of your graphs.  

5) What are the units for the slope?

6) Can you use your graphs to predict the force of friction for a larger mass?  If so, how?

In the lab, read about coefficient of friction.  

7) Determine the coefficient of friction for each of your surfaces.  

8) How do the coefficients of friction compare to the relative amounts of friction on each surface and how do these compare to your initial hypotheses?

9) If this experiment were done in “real life”, what sources of error would you expect?

Conclusion

Summarize your results.

