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Forces and Motion

You move all the time.  You walk, run, jump, roll, and fall.  So do many objects around you.  How do you make something move?  You apply a force- a push or a pull.   Once an object is moving, a force can change the way it moves  How much matter is in an object also affects how it moves. 

[image: http://www.k12tlc.net/content/forces.gif]



 
	  

 

	 

 

 
























Forces and Motion
[image: http://classroom.jc-schools.net/sci-units/force.gif]   
Let’s say you push a pencil across a desk.  You have changed the position of the pencil.  
· Position is the place where an object is located. 
· Motion is movement, or a change in an object’s position.  
· While you pushed the pencil, it was in motion. 
· A force can change the motion of a pencil or any object.  
· A force is a push or pull.  
· When you push an object, you exert a force toward you. 
[image: http://www.pushpullsigns.com/images/pushes-and-pulls-forces-and-motion.jpg]
If an object is not moving, a force can make it start moving.  
[image: http://www.artofillusion.org/docs/cartut/path2.jpg]
· The object will move in the same direction as the force acts.  
· Direction is the path that a moving object follows.  
· Look at the soccer ball below.  At first, it is not moving.  If you kick the ball, you exert a force on it.  The ball will start moving in the same direction as you kick.  
[image: http://patriots-in-motion.wikispaces.com/file/view/soccer%20ball%20kick.jpg/387915096/soccer%20ball%20kick.jpg]

[image: https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcQQRtHuBnWDzHcey-8McHWpc-buPR8j-OiLLKLznTd_N8tUxLRH]

























If an object is already moving, a force can change the objects direction.  
[image: http://pad3.whstatic.com/images/thumb/2/27/Dribble-a-Soccer-Ball-Past-an-Opponent-Step-2Bullet2.jpg/670px-Dribble-a-Soccer-Ball-Past-an-Opponent-Step-2Bullet2.jpg]
· Suppose a soccer ball is rolling toward you.  
· You can kick it back in the opposite direction, or you can kick it to your left or your right.  

A force can also change a moving object’s speed.  
· Speed is a measure of how far an object moves in a certain amount of time.  
· A force applied in the same direction as the objects motion will make it move faster.
· The object will move farther in the same amount of time.  
· A force applied in the opposite direction will make the object move more slowly or even stop moving.  

[image: http://classconnection.s3.amazonaws.com/550/flashcards/1536550/jpg/newton-law-of-motion-force-ramps1337176277579.jpg]


























Mass and Mo tion
[image: ]
The motion of an object also depends on the mass of the object.  
· Mass is the amount of matter that makes up an object.  
· An object’s mass determines how much motion is changed by a force. 
· Think about a force pushing on two objects.  The one with less mass will move faster and farther. 
Suppose you use a ping-pong paddle to hit both a bowling ball and a ping-pong ball.  
[image: ][image: ]
The mass of the bowling ball is much greater than the mass of the ping-pong ball.  If you hit  both ball with the same force, the Ping-Pong ball will move faster.  It will also move farther
 

Now think about different forces acting on the same object.  
· A large force will make an object move faster and farther than a small force will.
· Suppose you hit a Ping-Pong ball gently, with a small force.  It will move slowly, and it will only move a short distance.  If you hit it hard, with a large force, the ball will move farther and faster. 


























Gravity and Motion
[image: ]
Gravity is a force that pulls things toward each other.  
· Earth’s gravity pulls things toward the planets center.  
· It pulls on all the objects around you, no matter how big or small.  As a result, gravity changes the direction of an object that moves through the air. 
·  If you drop or toss a ball, gravity pulls it down. 
   [image: http://idahoptv.org/dialogue4kids/images/season12/gravity/tree_and_apple.gif]                    [image: https://www.chaostoy.com/cd/images/tutfig4.jpg]
What happens if you toss a ball to your friend?  If you toss the ball straight out, it might not reach your friend.  It might fall to the ground first because of gravity’s pull.  You should throw the ball upward and toward your friend.  Gravity will pull the ball down in a curved path toward your friend.
Gravity can also change how fast an object moves. 
· It increases the speed of a falling object.  
· Each second, Earth’s gravity causes the object’s speed to increase by about 10 meters per seconds. 
· Earth’s gravity pulls everything you see downward at the same speed.  
· This is because all ordinary objects are very small compared to Earth. 
Gravity acts between all objects in the universe.  
· It acts without objects touching one another.  
· Earth and the sun are far away from each other.   They never touch.  But gravity helps hold Earth in its regular path around the sun. 
Did you know?  Water always flows downhill.  That is because gravity always pulls it down toward the center of the Earth.  









































































[image: ]Discussion Question:  [image: http://library.thinkquest.org/J0112389/sl00380_.gif]
A student kicks a soccer ball, and the ball begins moving down the field.  While the ball is moving, he kicks it again in the same direction.  How does the ball’s motion change as a result of the kicks?
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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Newton's Laws of Motion
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