General Studies for Primary Schools
Frictional force - Worksheet
Inquiry question: On which material will the toy car move the farthest? Why?
Materials: toy car(1), *corrugated cardboard(1),*white paper(1),*flannel(1), books(a few), ruler(1)
*Remark: Size of the material is about 50cm x 15cm                       
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Prediction      

On which material will the toy car move the farthest? (Put a “√” in appropriate box(es))

	corrugated cardboard
	white paper
	flannel
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Steps
1.  Set up with a few books and a corrugated cardboard. Draw a straight line on the cover of one of the books as shown.
	Diagram 1: side view of the setup




corrugated cardboard                        books          

	Diagram 2: photo of the setup
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                                                      Starting point for the toy car



2.  Put the toy car at the starting point on the book and let it move downwards until it stops.
	Diagram 3 




                                               Starting point


                     

3.  Measure the distance moved by the toy car (in straight line) and record it in the following table. Repeat the test twice.
	Diagram 4



                    Distance moved by 
the toy car




   
4.  Repeat steps 2 and 3 using white paper and then flannel to replace the corrugated cardboard.
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	          Distance /cm
Material
	Distance (1)
	Distance (2)
	Distance (3)
	 Average distance *

	Corrugated cardboard
	
	
	
	

	White paper
	
	
	
	

	Flannel
	
	
	
	


* Average distance = (Distance moved (1) + Distance moved (2)+ Distance moved (3) )÷3
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Relationship between “distance moved by the toy car” and “property of the material”:
	Material
	Corrugated cardboard
	White paper
	Flannel

	Property of the material
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	rough / medium / smooth
	rough / medium / smooth
	rough / medium / smooth

	 Frictional force produced when the toy car moves on the material 
	large / medium / small
	large / medium / small
	large / medium / small

	Distance moved by the toy car
	long / medium /short 
	long / medium /short 
	long / medium /short 
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Questions
1. From the results, on which material can the toy car move the farthest? What is the property of that material?
______________________________________________________________________
2. In the fair test, which of the following factors need to be changed, measured or remain unchanged? (Put a “√” in appropriate box(es))
	Unique factor to be changed
(independent variable)
	　Property of material in making the road 
　Position of starting point

	Factor to be measured
(dependent variable)
	　Slope of inclined plane    
　Distance moved by the toy car

	Factor(s) remain unchanged
(controlled variable)
	　Type of toy car 
　Property of material in making the road
　Slope of inclined plane


3. If the slope of the inclined plane varies in each measurement, how will it affect the test?
  ______________________________________________________________________
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Conclusion
· When the toy car moves on different materials, it produces a force to (resist / drive) the movement of the car. The force is called “frictional force”. 
· When the toy car moves on a more smooth material:
·  it can move a (  longer  /   shorter  ) distance because 
the frictional force produced is (  greater  /  smaller  ).
· When the toy car moves on a more rough material:
·  it can move a (  longer  /  shorter  ) distance because 
the frictional force produced is (  greater  /  smaller  ).





















Suggested answers
Results (For reference):
	          Distance /cm
Material
	Distance (1)
	Distance (2)
	Distance (3)
	 Average distance 

	Corrugated cardboard
	11
	12
	12
	11.7

	White paper
	40
	41
	43
	41.3

	Flannel
	19
	22
	21
	20.7




Result analysis:
	Material
	Corrugated cardboard
	White paper
	Flannel

	Property of the material
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	rough / medium / smooth
	rough / medium / smooth
	rough / medium / smooth

	 Frictional force produced when the toy car moves on the material 
	large / medium / small
	large / medium / small
	large / medium / small

	Distance moved by the toy car
	long / medium /short 
	long / medium /short 
	long / medium /short 



Questions:
1. Corrugated board. It is very rough.
2. 
	Unique factor to be changed
(independent variable)
	　Property of material in making the road
　Position of starting point

	Factor to be measured
(dependent variable)
	　Slope of inclined plane    
　Distance moved by the toy car

	Factor(s) remain unchanged
(controlled variable)
	　Type of toy car 
　Property of material in making the road
　Slope of inclined plane


[bookmark: _GoBack]3. This test is not a fair test. / The results are inaccurate.
  (Other reasonable answers)
Conclusion:
·  When the toy car moves on different materials, it produces a force to (  resist  /   
drive  ) the movement of the car. The force is called “frictional force”. 
  
· When the toy car moves on a more smooth material:
·  it can move a (  longer  /   shorter  ) distance because 
the frictional force produced is (  greater  /  smaller  ).

· When the toy car moves on a more rough material:
·  it can move a (  longer  /  shorter  ) distance because 
the frictional force produced is (  greater  /  smaller  ).
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