Balloon rocket

Unit 9   Space travel
Topic: Balloon Rocket 
 Worksheet
Name: __________________

 Class: ______________(       )

Date: ___________________
1. Teacher demonstrates how to make balloon rocket using the following materials. 
	balloon (( 1

straw ( 1                   scissors
string ( 1

adhesive tape
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Once teacher releases the air inside the balloon, the balloon will move toward  the direction as shown by the arrow. Teacher explains why the balloon rocket moves forward.
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2. Action-reaction pair

According to Newton’s third law,  if body A applies a force on body B (Action),  body B reacts by applying a force of the same magnitude but opposite direction on body A (Reaction). This pair of forces is called an action and reaction pair.
Take the balloon rocket as an example to illustrate ‘ Action and Reaction Pair’. 
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· Force A represents the balloon pushes air to the (right / left).
· Force B represents the air exerts a force on the balloon to the right. 

· Force A and B are said to be an action and reaction pair.
3. Explan the following everyday examples by using action and reaction pair :

· Identifying the two objects;
· Drawing a pair of arrows to represent the action and reaction forces exerting on the two objects respectively; and
· Explain with the action and reaction pair.
	Everyday Example
	Explanation

	Explain how a diver can jump off the diving board.

	Object A: diver

Object B: diving board
A diver exerts a downward force on the diving board. 

At the same time, the diving board exerts an equal size but opposite direction force (upward force) on the diver. Therefore, the diver can jump off the diving board.

	Explain how a swimmer changes her direction from the pool side.

	Object A: swimmer
Object B: pool side
A swimmer  exerts  a force on the    pool side    to the ( left / right ).

At the same time, the pool side exerts an  equal       size but  opposite  direction force on the swimmer to the ( left / right ).

Therefore, the swimmer can change her direction from the pool side.


	Explain why both students move toward each other.


	Object A:  boy 
Object B:  girl
The boy exerts a force to pull the girl to the left.

At the same time, the girl exerts an equal size but opposite direction force to pull the boy to the right. Therefore, both students move toward each other. 

	Explain why the water rocket can be launched upward.
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	Object A:  water rocket
Object B: water inside the rocket
The water pressure inside the rocket exerts a downard force to push the water out. At the same time, the water exerts an equal size but opposite direction force to push the rocket upward. 

Therefore, the water rocket is launched upward. 




4. Design and make your own balloon rocket

(a) Now you are given the materials as below. Make your own balloon rocket to  travel as far as possible.
	balloon (( 1

straw ( 1                   scissors
string ( 1

adhesive tape          ruler


What are the factors affecting the maximum distance the balloon rocket travelled? 
	Possible factor affecting 
the distance travelled
	Group decision upon the factors

	e.g. Amount of air inside the balloon
	e.g. as many as possible


	e.g. Length of straw
	

	e.g. Number of straws
	


(b) Use ruler to measure the distance travelled for each trial and record the data in the following table.
	Trial
	Remark of the trial

(e.g. what kind of factor you have considered)
	Distance travelled

	1. 
	
	

	2. 
	
	

	3. 
	
	


5.   Time for competition 
 All groups explain their designs and demonstrate how far their balloon rockets can travel.
(a) Record the information as below. 
	Group no.
	Description of the balloon rocket

(e.g. size of balloon, length of straw)
	Distance travelled

	1. 
	
	

	2. 
	
	

	3. 
	
	

	4. 
	
	

	5. 
	
	

	6. 
	
	


(b) What are the factors affecting the travel distance of the balloon rocket?
When the air inside the balloon is expelled backward, it exerts a force pushing the balloon rocket forward.  





Force A exerting on the air 





Force B exerting on the balloon
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