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ACTIVITY 14
NEWTON’S  THIRD  LAW  OF  MOTION   

AIM:  To:

· identify action-reaction force pairs; 

· understand applications of Newton's Third Law of Motion.
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BACKGROUND:
Newton's Third Law of Motion states that for every action done by a force, there is an equal and opposite reaction by another force. 

Forces always occur in pairs; one force is called an action force and the other is called the reaction force. In the rocket launch, the action force is caused by the gaseous products from the reactions in the rocket “motors”.  The gaseous products cause pressure to build inside the rocket, eventually pushing the gases downwards.  A result of this action is the movement of the rockets in the opposite direction.  This movement is caused by the reaction force that stems from the original action.  

There are many other examples of force pairs in everyday life.  

· When you walk, your feet push on the ground with a force.  In return, the ground pushes on you with an equal force, propelling you forward.  

· A plate resting on a table exerts a downward force on that table due to gravity. In return, the table exerts an upward normal force on the plate.

· A gun fires a bullet forwards.  In return the bullet exerts a recoil force on the gun.

In this activity, you are asked to explore two different action-reaction pairs. 

Part 1 involves the motion of a balloon along a piece of fishing line. If an inflated balloon is caused to release its air slowly, the force of the air leaving the balloon will result in a reaction force, which launches the balloon forward. 

In Part 2, you will combine Alka Seltzer tablets and water in a sealed Kodak film canister. This combination will produce carbon dioxide, which will force the lid from the canister. The forward motion of the lid will induce a backward reaction motion of the canister. However, part two involves a second canister, which will move as a result of the initial action, allowing it to be more visible.  You should try each of these experiments a few times to completely conceptualise action-reaction force pairs.   

EQUIPMENT:
	· Safety goggles 
	· Towel/sponge 

	· 2 metre rules 
	· Long, cylindrical balloon (average size) 

	· 3 empty Kodak 35 mm film canisters 
	· Sticky tape 

	· 2 Alka Seltzer tablets 
	· 1 plastic straw 

	· One washer 
	· Fishing line (5 m) 

	· 2 chairs or lab stools 
	

	· Water, 100 ml 
	


METHOD:
Part 1
1. Cut a long piece of fishing line (5 m). 

Tie one end to the leg of a stool or chair. 

2. Inflate the balloon. While one person holds the opening closed, tape a straw to the balloon parallel to its length. 

3. Feed the fishing line through the straw, and tie that end to the leg of another stool or chair approximately 5 m from the first. 

4. Hold the inflated balloon near one stool, with the opening facing the stool, and release it. 

5. Repeat this three times, each time trying to make the balloon travel further along the fishing line. 



Part 2
1. Place the two metre rules side by side on the bench with a small gap between them like a slot car racing track.  Make sure that both ends of the track are pointing away from people. 

2. Place an empty film canister, with its cap, on the track. It should fit cleanly between the two rails of the track. 

3. Pour water in another canister to a depth of about 0.5 cm. 

4. Place 1/3 tablet of Alka Seltzer into the canister and shake it for a second or two. 

5. Quickly place the canister on the track so that the caps of the two canisters are touching. Step back. The "loaded" canister should explode, pushing on the empty canister. 
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6. If the canister does not fire within two minutes, carefully lift it from the track and slowly release any internal pressure. Load another film canister and repeat. 

7. Measure the distance travelled by the bullet (empty canister) and the cannon (full canister).  Put the data in the data table (see below). 

8. Fill the empty canister with water and place it on the track. 

9. Reload the canister acting as a cannon as described in steps 3 and 4.  Place it quickly on the track and step away. 

10. Measure the distance travelled by the bullet (canister + water) and the cannon. 

11. Pour the water out of the bullet canister and place the weight or washer inside.  Place the canister on the track. 

12. Repeat step 9.  Measure the distance travelled by the bullet (canister + weight) and the cannon. 

 

PROCESSING OF RESULTS and QUESTIONS:
		Distance travelled by bullet (cm)

	Distance travelled by cannon (cm)


	Trial I (empty bullet) 

		
	Trial II (canister + water) 

		
	Trial III (canister + weight) 

		

	Questions: 
1. Explain what caused the balloon to move across the room in Part 1 in terms of Newton's 3rd Law.  Identify the force pair in this situation.

 

 

2. What caused the "bullet" canister to move in Part 2?  Identify the force pair.

 

 

3. Explain the difference in the distance travelled by the "bullet" in each of the three trials. Compare this with the distance travelled by the "cannon".

 

 

4. Cannons that fire bullets are always very massive in comparison with the bullet.     Explain why this is necessary. 

 

 

5. Identify the action-reaction pairs in the following situations:

a. A man steps from his boat to the dock. 

b. A textbook rests on a school desk. 

c. A tennis racket contacts a tennis ball. 
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NEWTON’S THIRD LAW OF MOTION


[ALSO KNOWN AS THE LAW OF ACTION AND REACTION]


To every action there is an equal and opposite reaction


The force that object A exerts on object B is the same as the force that object B exerts on object A, but is in the opposite direction.
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