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	Author(s): Nathan McCray  
	Date: 07/18/2013

	Title of Lesson:   Newton’s Third Law

	Grade Level: 4 – College 


	Core Components

	Subject, Content Area or Topic: 

 Physics, Electronics, Science, Math   


	National/State Standards: (Assign as needed based on your state standards) 


	Common Core Standards: (Assign as needed based on your state requirements) 

http://www.corestandards.org/



	Vocabulary: (Teacher add as needed based on your curriculum and learning requirements)

	Learning Objectives (What will the students learn and/or demonstrate?)
The objective of this activity is for the students to explore Newton’s 3rd Law 


	Materials/Resources
· Eye protection

· 35 - mm film canister with lid

· Alka-Seltzer (or other brand antacid tablets)

· Water

· Balloon 



	Safety (if applicable)
· Students handling the rocket must wear safety glasses at all times.

· NO eating or drinking is allowed during the lab activity



	Prerequisite Understanding: 
Newton’s 1st and 2nd Law 



	Process Components

	Anticipatory Set:(“The Hook” -- something to excite the student about the subject matter)
“For every action there is an equal and opposite re-action.” 
The activities listed below will be a great hook! 



	Instructional Input or Procedure (Input, modeling, and checking for understanding)
Procedure:

Don't try this experiment inside—your rocket will shoot right into the ceiling! Instead, pick a level space outdoors. 

Don't forget to put on safety glasses or other eye protection.

Ideally, your film canister should be one with a cap that fits inside the rim, not over the outside of the rim. This makes the experiment work much better. 
Fill the canister between ¼ and 1/3 full of water.

This next step needs to happen very quickly (in just a few seconds!) so get your antacid tablet unwrapped and ready. Break it in half and put the film canister lid right next to it.

Drop the half tablet into the film canister and quickly snap on the lid. (You could also tape the antacid to the lid)

Place the rocket with the lid down on a level, firm surface.

Stand back and watch your rocket take off!
Discussion:

What happened inside the canister that caused it to behave the way it did?

Describe the motion of the canister or rocket.

What is the function of the gases inside the rocket?

Using Newton’s Third Law of Motion to explain what happened. 



	Guided Practice
Activity One:

Balloon Race
 By showing the students, when the air in the balloon is pushed out of the balloon, the escaping air pushes forward on the balloon.  Allow students to test different hypotheses.  What would happen if the balloons were filled with more air?  What would happen if the balloons were raced up hill? 

How To Construct Balloons For Race:
Determine how long the string needs to be for races.  Feed string through the straw. Attach straw and string to balloon with tape.  Each contestant's string is attached to the wall/board and held in one hand.  The other hand is holding the balloon that will be released at the start of the race. 
Divide the class into groups and give each group a balloon, a plastic straw, some tape and a 10 meter length of fishing line.

The purpose is to figure out how to shoot the balloon from the back of the room to hit the blackboard at the front of the room, using the fishing line as a track for the balloon to follow.
The race will be timed and a winner determined.
The fishing line will be attached to the top of the blackboard. 

The other end may be held in a team member's hand so that the line is taut throughout the time of the flight. The line may not be moved up and down to help the balloon move toward the blackboard. 

After blowing up the balloon and pinching off the mouth, the straw should be taped to the balloon. 
Still holding the balloon closed, the fishing line should be threaded through the straw. 

Upon releasing the balloon it should take off up the fishing line toward the target. 
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Activity Two: 

Skate Board (Alternative would be two office chairs with wheels).  
Have two people stand on skateboards with their palms touching each other.  
Ask: What do you think will happen? 

Have them push off from each other. 
Alternate Activity Two: 

Ask your students to predict what would happen if they were sitting on a skateboard and threw a heavy medicine ball off the back?  Why do you think this will happen?
Have a student sit on a skateboard. Give them a heavy medicine ball and have them throw it away from the skateboard. 

  

After Demo
1. What has the greater force acting on it - you or the ball?

2. Who has the greater acceleration you or the ball? Why? 

3. How could you increase the acceleration of the cart? (HINT - there is more than one way!)

4. In what ways is this similar to how a rocket works? (HINT - think of the antacid experiment) 

5. Does a rocket need ground to push off of in order to launch? 

6. Did the ball you threw off the back the skateboard need something to push off of?
Note: Let the answers provided by your students guide you instruction and assess your students understanding of Newton’s Third Law of Motion.  Can they apply the law in simple or complex situations?   



	Independent Practice
Design your own experiment to prove Newton’s 3rd law.  
  


	Assessment/Closure



	Assessment (Pre, post etc…) 

You bring your boat close to the dock. Your boat is very light and is on a frictionless body of water. You want to get off the boat but the dock is just far enough away so you have to jump off, however it looks close enough where you could easily do it. You jump… what happens? Will you move forward? 
Will you make it? Why or why not?  

 

	Enrichment: 

	Resources/References 

http://swift.sonoma.edu/education/newton/newton_3/html/newton3.html
http://nceaphysics.wikispaces.com/Y12_Mech_Forces_Newtons_3rd_law



*Every lesson is different so you may not have to fill in all areas. 
	Notes: 
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ARRL Education & Technology Program
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