Forces and sport • Lesson 5 • Friction and motionYear 7

Investigation planner
	Name:
	Date:

	Other members of your team:


Define friction.


Aim
To determine the effect of different surfaces on the force required to pull a block.

Write a possible research question for this investigation.
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Materials required
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· 500g mass
· Wooden block with hook embedded in one end
· Newton meter – 5 N, 10 N and 20 N or digital 
· Table
· Vegetable oil
· Lengths of dowel
· Different surfaces, for example: carpet, plastic (clingwrap, ridged like a car mat, artificial grass), rubber, laminate, concrete, bitumen, metal, gravel, mulch, sandpapers, dowel rods, wax paper, towel, wood (rough and smooth)

Force diagram
Draw a force diagram to represent the applied force and frictional force acting on a block being pulled at a constant speed.




Complete the variables table for this investigation and construct a hypothesis.
	Independent variable:

	Dependent variable:



	Controlled variables (keep the same):






	How they will be controlled:

	Hypothesis:
If the surface is rougher…
Then…
Because…



	
Procedure and risk assessment

	Describe how you will set up your investigation, including all equipment you will use, in four steps.











	Risk assessment
Hazard: dropping wooden block and/or 500 gram mass on feet. Risk: injuring feet 
How to minimize the risk:






Results—Use a data table. How many rows and columns will you need? What are their headings?




















































Analysing results
	How do your results compare to others in your class? Are there any patterns? Can you group surfaces?


	Why do you think the same block experienced different frictional forces depending on the surface? 






Conclusion—Summarise the findings of the investigation and the significance of the results. Include a statement referring to the hypothesis.







Discussion
a) Did the force measured for the trials of a surface vary? Were there any outliers? Assess the precision of your trials. 





b) Identify one possible error that contributed to variation in the data and describe a way to minimise the impact of the error if the experiment was repeated.
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