	General Studies for Primary Schools	
Action and reaction forces – Worksheet

Inquiry question: What are the properties of action and reaction forces?
Materials: straw(1), components of “straw spinning dragonfly”(3), adhesive tape(1), plain arrow tack(1), stripped arrow tack(1)







Activity 1: Understanding “action force” and “reaction force”

Steps

1.  Bend a bendy straw to a right angle, and loosely hold it in mouth as shown in the following diagram:
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2.  Make the short end of the straw point upward (as diagram 1) and blow into it. Observe the moving direction of the straw and record it in the table on page 2.
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                                           Diagram 1
                             
Blow here

3.  Make the short end of the straw point to other directions (as diagram 2-4) and repeat 
step 2.
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Diagram 2                 Diagram 3                     Diagram 4
[image: C:\Users\chuyuensan\Desktop\pen.png]Results

1.	Direction of air discharge
  	a. Write “upward”, “downward”, “left” or “right”.
 	b. Draw an arrow to mark the direction of air discharge.
	Experiment 1(Example)
	Experiment 2
	Experiment 3
	Experiment 4

	Direction of air discharge:__upward__
	Direction of air discharge:_________
	Direction of air discharge:_________
	Direction of air discharge:_________
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2.	Moving direction of the straw 
a. Write “upward”, “downward”, “left” or “right”.
b. Draw an arrow to mark the moving direction of the straw.
	Experiment 1(Example)
	Experiment 2
	Experiment 3
	Experiment 4

	Moving direction: downward
	Moving direction:
____________
	Moving direction:
____________
	Moving direction:
____________
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· The direction of air discharge is (   same as  /  opposite to  ) the moving direction of the straw.
Explanation: Action force is produced when the straw discharges air. 
At the same time, ( action force / reaction force ) is produced on the straw in an opposite direction. 

[image: C:\Users\chuyuensan\Desktop\pen.png]Activity 2: Making “straw spinning dragonfly”
Prediction	
Direction of air discharge will affect the moving direction of “straw spinning dragonfly”.
Which of the following “straw spinning dragonfly” can move clockwise?            (Please write  in the proper box.)
	 Diagram A
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	 Diagram C
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	 Diagram D
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Discharge opening







Steps
1.	Making a “straw spinning dragonfly” that moves clockwise:
a. Connect 3 straws to form a “straw spinning dragonfly” (as diagram A).
b. Bend the straw as shown in diagram A to diagram E, and blow into it.
c. Observe the moving direction of the “straw spinning dragonfly” and record the 
results in the table of page 4.
d. Bend the discharge straw so that the “straw spinning dragonfly” can move clockwise.
2.	Find out the relation between the direction of action and reaction forces:
a. Feel the air discharge by hands and stick a plain arrow on the straw to indicate the direction of air direction.
b. Observe the moving direction of the “straw spinning dragonfly” and stick a 
stripped arrow on the straw.
c. Record the direction of the arrows in the table on page 4.
3.	Find out the relation between the magnitude of action and reaction forces:
[bookmark: _GoBack]Blow stronger into the straw and observe the speed of movment of the “straw spinning dragonfly”. Record the result.
[image: C:\Users\chuyuensan\Desktop\pen.png] Results    (Please write  in the proper box.)

	1. Which “straw spinning dragonfly” in the diagram can move clockwise?
	　Diagram A　   　Diagram B 　　Diagram C　　　
　Diagram D  　 　Diagram E　　

	2. Which diagram shows the correct direction of both arrows?
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	3. When more air is blown into the “straw spinning dragonfly”, how does its speed change? 
	 Speed increases.    

 Speed decreases.
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   Questions
1.	( Action force / Reaction force ) is produced when the straw discharges air. At the same time, ( action force / reaction force ) is produced on the straw in an opposite direction.     Hence, the “straw spinning dragonfly” moves clockwise.
2.	What is the relationship between directions of action and reaction forces?
Action and reaction forces are in ( the same / opposite ) direction(s).
3.	What is the relationship between sizes of action and reaction forces?
From the results, we found that:  (Please write  in the proper box.)
	More air discharge
	
	action force is 
 greater
 smaller
	
	 reaction force is 
 greater
 smaller
	
	speed 
 increases
 decreases
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  Conclusion

· Action and reaction forces are in ( the same / opposite ) direction(s).
· The greater the action force, the ( greater / smaller ) the reaction force will be produced.
Suggested answers

Activity 1
Conclusion:
· opposite to
· reaction force

Activity 2
Results：
	1. 
	　Diagram A　   　Diagram B 　　Diagram C　　　
　Diagram D  　 　Diagram E　　

	2. 
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	3. 
	  Speed increases.    
  Speed decreases.



Questions:
1.	Action force, reaction force
2.	opposite
3.	
	More air discharge
	
	action force is
 greater
 smaller

	
	reaction force is
 greater
 smaller
 
	
	speed
 increases
 decreases




Conclusion:
· opposite
· greater
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