Newton's Laws of Motion
There was this fellow in England named Sir Isaac Newton. A little bit stuffy, bad hair, but quite an intelligent guy. He worked on developing calculus and physics at the same time. During his work, he came up with the three basic ideas that are applied to the physics of most motion (NOT modern physics). The ideas have been tested and verified so many times over the years, that scientists now call them Newton's Three Laws of Motion. 
First Law

The first law says that an object at rest tends to stay at rest, and an object in motion tends to stay in motion, with the same direction and speed. Motion (or lack of motion) cannot change without an unbalanced force acting. If nothing is happening to you, and nothing does happen, you will never go anywhere. If you're going in a specific direction, unless something happens to you, you will always go in that direction. Forever. 

You can see good examples of this idea when you see video footage of astronauts. Have you ever noticed that their tools float? They can just place them in space and they stay in one place. There is no interfering force to cause this situation to change. The same is true when they throw objects for the camera. Those objects move in a straight line. If they threw something when doing a spacewalk, that object would continue moving in the same direction and with the same speed unless interfered with; for example, if a planet's gravity pulled on it (Note: This is a really really simple way of descibing a big idea. You will learn all the real details - and math - when you start taking more advanced classes in physics.). 

Second Law

The second law says that the acceleration of an object produced by a net (total) applied force is directly related to the magnitude of the force, the same direction as the force, and inversely related to the mass of the object (inverse is a value that is one over another number... the inverse of 2 is 1/2). The second law shows that if you exert the same force on two objects of different mass, you will get different accelerations (changes in motion). The effect (acceleration) on the smaller mass will be greater (more noticeable). The effect of a 10 newton force on a baseball would be much greater than that same force acting on a truck. The difference in effect (acceleration) is entirely due to the difference in their masses. 

Third Law

The third law says that for every action (force) there is an equal and opposite reaction (force). Forces are found in pairs. Think about the time you sit in a chair. Your body exerts a force downward and that chair needs to exert an equal force upward or the chair will collapse. It's an issue of symmetry. Acting forces encounter other forces in the opposite direction. There's also the example of shooting a cannonball. When the cannonball is fired through the air (by the explosion), the cannon is pushed backward. The force pushing the ball out was equal to the force pushing the cannon back, but the effect on the cannon is less noticeable because it has a much larger mass. That example is similar to the kick when a gun fires a bullet forward. 

1st law
· While riding a skateboard, you fly forward off the board when hitting a rock that abruptly halts the motion of the skateboard.
· You are riding in a car and your mom has to step on the brakes suddenly and your body flies forward. 
· You are riding on a roller coaster and you are moving on a straight part of the track then suddenly it makes a sharp turn left and your body wants to slide to the right. 

· A piece of trash sitting on the lunchroom table does not move unless you pick it up.

2nd law
· Falling objects accelerate because of the force of gravity pulls the object towards the Earth.

· As a car gains more acceleration (by pushing on the gas pedal), the more force it will exert when it collides against a tree. 
· A car accelerates in the direction that you push it and if you push it twice as hard it accelerates twice as much. 

· When a baseball player hits the baseball harder it travels farther. If the baseball player hits the baseball softer it does not travel very far. 
· It is easier to push a bike than a car. 
3rd law

· When a hammer strikes a nail, the nail exerts an equal and opposite force back on the hammer. 
· A rocket taking off from earth pushes fuel in one direction and the rocket in the other. 
· When a bird flies the wings of the bird push air downwards. The air pushes the bird upwards. 
· When you are in a row boat you push your paddle backwards and the boat travels forwards. 

· When you shoot a gun the bullet travels forward and the gun kicks back.
Name: _______________
Newton’s Three Laws of Motion
Define the following terms in your own words.
Force-  _______________________________________________________________
Friction- _______________________________________________________________
Acceleration- ___________________________________________________________
Newton Moves

Is motion something inside of an object? That is one of the scientific puzzles of the seventeenth century. If a wagon moves, of course the horse pulling it has a lot to do with that movement. But most people believe that some force in the wagon itself also helps make it move. As to the Moon and planets- almost everyone thinks there is something inside the Moon that makes it move around Earth. Then Newton comes along and says it isn’t so – for a wagon or for the Moon. An outside force is necessary for anything, even the Moon, to change its state of motion or of rest. That may not seem like a big idea, but it is huge. 
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Stargazers observe planets by eye and by telescope in part of an eight-panel painting created by Donato Creti in 1711. 

Newton proves the point with three laws of motion, laws that help make him one of the greatest – some say the greatest – scientists ever. Those laws govern the motion of bodies, from tennis balls to galaxies. Once you get them, you’ll see that Newton’s Laws of Motion are surprisingly simple, and yet, by using them, we humans will go to the Moon and someday probably farther. 

So here they are, Newton’s Laws of Motion:

His first law is sometimes called the Law of Inertia. It says: Every body remains in a state of rest, or of unchanging motion in a straight line, unless it is acted upon by a force. In other words, the kitchen table won’t get up and walk away unless you exert the forces of your muscles and lift it. If something is at rest, it will stay at rest (unless a force interferes). I find it helps to split the first law into two statements. What they both say is: Things don’t change by themselves.

1. A body at rest will remain at rest unless a force interferes.

2. A body moving in a straight line will continue to do so at a constant velocity,   unless a force slows it down or speeds it up or moves it out of its path. 

Now that isn’t what we see everyday. Give a wagon a shove, it will move for a while and then slow down and stop. It’s logical to think as Aristotle did: Things don’t keep moving forever. Yet Newton says the wagon will keep moving unless something interferes. What is it that stops most wagons in our everyday world? Friction. Newton says that if we put the wagon in a frictionless vacuum, it will keep going. (And he has been proved right. We now know that a spaceship beyond the pull of the Earth’s gravity will continue moving in a straight line unless some force – like gravitation from another object – changes its path.)

On to the second law. It says: The force acting on a body is directly proportional to, and in the same direction as, its acceleration. Which means: Give a wagon a kick, and it will go forward rapidly. Give it a pat, and it will hardly move. 
Something follows from the second law. It is this: The resistance to changes in motion increases as the mass increases. Sometimes this is stated as: Resistance to change in motion is inversely proportional to the mass of an object. What does that mean? Give the same horsepower, a motorcycle will leave a car in the dust. Newton’s second law is about acceleration and force. Force is the product of mass and acceleration. It is commonly measured by the formula (F=ma) or force equals mass times acceleration. 

Newton’s third law completes his laws of motion. It is sometimes called the Law of Action-Reaction. Here is how he states it: “To every action there is always opposed an equal reaction”. Or, in slightly simpler language: For every action there is an equal and opposite reaction. What it means is for every push there’s an opposing push back. The Earth pulls on an apple, and the apple also pulls on the Earth. Rockets also follow the third law. So does a bouncing ball. And so do the Earth and the Moon with their gravitational interaction.

When you hit a nail with a hammer, which one exerts a force, the hammer or the nail? If you said “hammer” or “nail,” you’re not thinking as Newton did. Newton thought in terms of interactions between things. Each object interacts on the other. The hammer pushes the nail, but it is brought to rest by the nail’s push back. Newton realizes that the very same laws of motion that work on Earth will also work anywhere in our universe. A rock dropped from a tower in Italy will act the same way as a rock dropped from the Great Wall of China or from a vehicle that lands on Mars. 
Adapted from “The Story of Science: Newton at the Center” By Joy Hakim 
Part 1:








Name: _________________

1-What is inertia?

____________________________________________________________________________________________________________________________________________

2-After reading the passage explain the first law of motion with two statements.
Statement 1: ___________________________________________________________
Statement 2: ___________________________________________________________
3-Explain the 2nd law of motion. __________________________________________________________________________________________________________________________________________________________________________________________________________________
4-Explain the 3rd law of motion. __________________________________________________________________________________________________________________________________________________________________________________________________________________
Part 2:
After reading the passages you should be able to determine examples of each of Newton’s three laws of motion. Work with a partner to analyze each motion example provided and infer which law of motion it represents. 

	Motion Example
	Which Law of Motion?
	Rationale for indicating the appropriate law of     motion
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Part 3:

After reading the passage above and finishing the activity you should be able to give examples of your own for the laws of motion. You cannot use the laws from the above activity or reading passage. 
1-Give your own example of the 1st law of motion and explain why it fits that law.

__________________________________________________________________________________________________________________________________________________________________________________________________________________ 

______________________________________________________________________

2-Give your own example for the 2nd law of motion and explain why it fits that law.

__________________________________________________________________________________________________________________________________________________________________________________________________________________

______________________________________________________________________

3-Give your own example for the 3rd law of motion and explain why it fits that law.

__________________________________________________________________________________________________________________________________________________________________________________________________________________

1-While riding a skateboard, you fly forward off the board when hitting a rock that abruptly halts the motion of the skateboard.

4-You are riding in a car and your mom has to step on the brakes suddenly and your body flies forward. 

8-You are riding on a roller coaster and you are moving on a straight part of the track then suddenly it makes a sharp turn left and your body wants to slide to the right. 

11-A piece of trash sitting on the lunchroom table does not move unless you pick it up.

12-Falling objects accelerate because of the force of gravity pulls the object towards the Earth.

7-As a car gains more acceleration (by pushing on the gas pedal), the more force it will exert when it collides against a tree. 

3-A car accelerates in the direction that you push it and if you push it twice as hard it accelerates twice as much. 

6-When a baseball player hits the baseball harder it travels farther. If the baseball player hits the baseball softer it does not travel very far. 

5-A rocket taking off from earth pushes fuel in one direction and the rocket in the other. 

9-When a bird flies the wings of the bird push air downwards. The air pushes the bird upwards. 

10-When you are in a row boat you push your paddle backwards and the boat travels forwards. 

2-When you shoot a gun the bullet travels forward and the gun kicks back.

