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Content (what is taught): 

· Newton’s 3rd Law of Motion (For every action there is an equal but opposite reaction)

Context (how it is taught):

· The students will observe some examples of Newton’s 3rd Law of Motion
· The students will study Newton’s 3rd Law of Motion using a sail car
Activity Description:

The students will observe some examples of Newton’s 3rd Law of Motion as well as relate to applications in business. The students will then construct a basic sail car to demonstrate Newton’s 3rd Law of Motion.  They will use different shapes of sails to determine which type of sail provides the most action-reaction.

Standards: (At least one standard each for Math, Science, Engineering and Technology - use standards provided)

Math: ME1





Science: SB1, SA1
Technology: TD3




Engineering: EA1, EA2
Materials List: 

· Science of Sailing Kit (Flinn Scientific, Catalog # AP6933)

· Materials for demonstrations could include a balloon, piece of paper or something similar
Asking Questions: (Newton’s 3rd Law of Motion)

Summary: Students will be asked to define and give examples of Newton’s 3rd Law of Motion.
Outline: 

· Students will be asked to define Newton’s 3rd Law of Motion
· Students will be asked to give examples of how Newton’s 3rd Law of Motion might be observed in everyday life

Activity: The students will be asked to define Newton’s 3rd Law of Motion.  Each student will then be paired up with another student.  Each pair will be asked to come up with examples of Newton’s 3rd Law of Motion.
	Questions
	Answers

	What is Newton’s 3rd Law of Motion?
	For every action there is an equal but opposite reaction.

	Do all forces have opposites?
	Yes, according to Newton’s 3rd Law of Motion.

	Give an example of Newton’s 3rd Law of Motion.
	Sitting in a chair; you provide a force on the chair, the chair pushes back

	A book sitting on a table has a weight of 8N.  What force does the table exert on the book?
	8N
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Exploring Concepts: (Newton’s 3rd Law of Motion)

Summary: The students will observe and discuss examples of Newton’s 3rd Law of Motion.  The students will then discuss how Newton’s 3rd Law of Motion might be observed in a power plant.
Outline: 

· The students will observe some examples of Newton’s 3rd Law of Motion

· The students will discuss the forces they observe in the examples
· The students will brainstorm on ways Newton’s 3rd Law of Motion might be observed in a power plant
Activity:  Students will observe some examples of Newton’s 3rd Law of Motion and discuss the forces that are at work in the example.  Examples of Newton’s 3rd Law of Motion could include: letting a balloon go when filled with air, pushing an object, or blowing on a piece of paper.  After observing the examples of Newton’s 3rd Law of Motion, the students will discuss how Newton’s 3rd Law of Motion might relate to the functions of a power plant such as Nebraska Public Power Power’s Sheldon Station or Nebraska Public Power’s power plant at Beatrice.  Possible reactions observed in a power plant: action-increase in pressure forces water into turbine, reaction-changes speed of turbine; action-increase in temperature, reaction-water changes to steam to run the turbine.
Instructing Concepts: (Newton’s 3rd Law of Motion)

Newton’s 3rd Law of Motion

Putting “Newton’s 3rd Law of Motion” in Recognizable Terms:  Newton’s 3rd Law of Motion states that for every action there is an equal and opposite reaction.  This means that for every force on an object there is equal force acting in the opposite direction.  Forces always come in pairs, which are forces equal in magnitude and opposite in direction.

Putting “Newton’s 3rd Law of Motion” in Conceptual Terms:  Newton’s 3rd law basically says that there are no forces that don’t have an opposite.  If you sit in a chair, you push down on the chair and the chair pushes up on you.  If you run through the air, you push on the air and the air pushes back on you.  If you drive a car, the wheels push backwards on the road and the road pushes forward on the car. It is the road pushing forward on the car that makes the car move.

Putting “Newton’s 3rd Law of Motion” in Mathematical Terms:  Newton’s 3rd Law of Motion applies mathematically when you are looking at the forces that are acting individually on an object.  The forces acting on an object affect the motion of the object. When looking at forces and motion, you must choose the force in the equal and opposite force pair that acts on the object.

Putting “Newton’s 3rd Law of Motion” in Process Terms:  Thus, because of Newton’s 3rd law of motion, we are able to move or remain stationary in our universe.  The force that you exert to move creates a force in the opposite direction, and it is this opposite force that really moves you in the desired direction.  If we are at rest, the balanced forces acting on us keep us in one place. 

Putting “Newton’s 3rd Law of Motion” in Applicable Terms:  Newton’s 3rd law is easily explained as the concept that allows birds to fly, people to walk, cars to drive on the road, etc.  It is the force of the air on the bird wing, the ground on your foot, or the road on the tires that cause motion. Without the opposing force whether it is the air, the ground, or the road it would be impossible to move.
Organizing Learning: (Newton’s 3rd Law of Motion)

Summary: The students will build basic sail cars to explore Newton’s 3rd Law of Motion.  
Outline: 

· The students will be given the materials to build a basic sail car

· Using the instruction and materials included in the sail car kit, the students will test the different types of sails on their sail cars

· After testing the different types of sails, the students will determine which sail shape works the most efficiently

Activity: The students will be given the materials to build a sail car, (all materials and instructions are included in the kit to build a sail car).  The students will use different types of sails to explore Newton’s 3rd Law of Motion.  The students will record and compare the results in a data table.

	Type of Sail
	Results

	
	

	
	

	
	

	
	

	
	


Resources:  

· Sail car kit available from Flinn:  Science of Sailing Kit (Flinn Scientific, Catalog # AP6933)

Understanding Learning: (Newton’s 3rd Law of Motion)

Summary: Students will be asked to define and give examples of Newton’s 3rd Law of Motion.
Outline: 

· Formative Assessment of Newton’s 3rd Law of Motion.
· Summative Assessment of Newton’s 3rd Law of Motion.
Activity: Students will complete written and quiz assessments related to Newton’s 3rd Law of Motion.

Formative Assessment: As students are engaged in the lesson ask these or similar questions:

1) Did the students observe the opposing forces?

2) Did the students observe different amounts of force, when they used different types of sails?

3) Did the students try several types of sails?

Summative Assessment: Students can complete one of the following writing prompts:
1) What is Newton’s 3rd Law of Motion?

2) Give an example of Newton’s 3rd Law of Motion.

3) Give an example of Newton’s 3rd Law of Motion that might be observed in a power plant (such as NPPD’s Sheldon Station or the Beatrice Power plant)?

Students can complete the following quiz questions:
A box is sitting on a table, what force does the table exert on a box if it weighs 5 N?
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