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PART 1 (pp. 5 -14)
	If you push a toy car, you can make it move across the floor.  Your push moves the car.  Your push is a force.  Forces get things moving.  Forces also make things stop.  When the toy car rolls across the floor and stops, a force stopped it.  Forces make things speed up or slow down.
	Any push or pull is a force.  Forces can move things farther away or bring them closer.  Some forces are very strong.  Some are so weak you can’t feel them at all.  Nothing starts moving until it is pushed or pulled.  If you don’t push your toy car, it just sits there—unless something else pushes it, like the wind, your cat, and your big brother can all produce force.  The force moves your car.  Any time your car is moving, a force made it start.  The heavier an object is, the more force it takes to start it moving.  If you want to run across the yard, your feet have to push on the ground to get you moving.
	If you and your big brother decide to have a race, his feet will have to push harder on the ground than yours.  Why?  Because he weighs more.  It takes more force to make him move.  Once you are running, only another force can stop you.  Your feet push on the ground to make you stop.  If you want to stop quickly, it takes more force than if you want to stop slowly.   You’ll have to push harder.
	It takes a lot of force to start heavy things moving.  That’s why your living room couch doesn’t fly across the room when you bump into it.  It’s why a breeze can’t blow your family’s car off the driveway.  Other things, like leaves and papers and hats, don’t weigh very much.  Even tiny forces can make them fly around.  A little wind makes enough force to make them move.
	But if your big brother is lying on the living room couch, you’re going to have to push pretty hard to force him off.
	Whenever you push something, it pushes back against you.  If you push a toy car, it pushes back against you with the exact same force.  If you push harder, the toy car pushes back harder!  This can be difficult to understand, but it’s true.  The force you put on the car is always the same as the force the car puts on you.  If you push the toy car, your force makes the car start moving.  So if the toy car is pushing you, why don’t you start moving?  Because you are so much heavier than the toy car.  Remember, it takes more force to move heavy things.  The force that can move a toy car can’t move you.  Since it take such a small amount of force to move the toy car, and the toy car puts only that much force on you, the force is too small for you to feel.
	If you push your family’s real car parked in your driveway, it pushes back too.  Just like your toy car, the real car pushes back with the same amount of force as you put on it.  If you push the real car gently, it pushes back gently.  If you push harder, you can feel it push back harder.
	You can’t produce enough force to move the real car.  Neither can your big brother.
Sometimes you can see what is pushing or pulling, and sometimes you can’t.  If you roll your toy car and it hits a wall or the couch, you can see that the wall or the couch stops the car.  The wall and the couch produce force. (If the car hits your big brother, you’d better run).
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	If the car doesn’t hit a wall or your big brother, or the couch or the cat or anything you can see, it still stops.  What is pushing on the car to make it stop?  A force called friction!  Everything is bumpy.  Even things that feel smooth, like glass—they are too small—and you can’t see them either, but they are still there.  Whenever two things rub against each other, the bumps on those things rub against each other.  The force of the bumps rubbing against each other is called friction. Friction makes moving things slow down.  When you roll your car, the bumps on the floor push against the bumps on the car’s wheels a little bit.  This friction is the force that stops the car.
	If you push the car along a shiny wooden hallway, it rolls much farther than if you push it along a thick bedroom rug.  The rug is bumpier than the hallway.  It creates more friction.  It makes the car stop more quickly.
	What if you roll your car across very slippery ice?  It won’t go even farther than it does on the shiny wooden floor.  The ice is so smooth that the force of friction is very small.
	But even if the car isn’t touching anything—even if you pretend it’s an airplane and throw it right through the air—it stops moving.  It falls to the ground.  Two forces stop it.  One is friction.  Even air has a small amount of friction.
	In space there is no air, so in space there is no air friction.  If you were an astronaut and you threw your toy car into space, no friction would slow it down.  Your car would keep going forever! (Unless it ran into your rocket ship.)
	The second force that stops the car is called gravity.  If you drop the car, it falls.  Why?  Why doesn’t it stay up?  You haven’t thrown it down.  You haven’t pushed it or pulled it.  But it moved, so some other force must be pulling it down.  The force is gravity.  Gravity is the force that every object has for every other object.
	You have gravity.  Your big brother has gravity.  If the two of you are standing on opposite sides of the room, you both have a tiny, tiny amount of gravity pulling you toward each other.  You will never feel the force from this gravity.  It is much too small.
	The gravity force between any two objects depends on how much they weigh.  Most of the time gravity is a teeny tiny force.  When you hold a carrot in your hand, there is a gravity force between you and the carrot, but you’ll never feel it.  There is gravity force between your big brother and your cat, but neither of them cares.  You can feel the gravity between you and another object only if either you or that other object is really, really huge.
REALLY huge—like the size of the entire earth.  The whole planet.  Everyone can feel the earth’s gravity!  It’s a big force.  The earth’s gravity pulls you, and everything else on or near the earth, down.  It pulls things toward the center of the earth.  If you dug a deep hole and dropped your big brother into it, he’d fall until he hit the bottom.  The earth’s gravity would pull him all the way down.
The earth has so much gravity that when we say gravity, we’re almost always talking about the earth’s gravity, not the gravity between you and your big brother or the gravity between a carrot and a cat.  Gravity is such a part of our everyday lives that you probably don’t even think about it.  If you spill a glass of milk, you expect it to spill down, onto the floor, rather than up, onto the ceiling.  If you let go of your toy car, you expect it to fall to the ground.  If you throw your car across the room, you expect it to end up on the floor, not suspended halfway up the living room wall. 
Gravity is why apples on trees fall down to the ground instead of staying up in the sky.  Gravity makes it hard to throw a baseball all the way to the moon.  It’s why your parents’ cars stay on the ground instead of soaring through the air.  It’s why rockets to space have such huge engines—the big engines make enough force to be stronger than gravity.
Forces are all around us.  Forces make things go faster and slower.  They make things stop.  They make things start.  Forces get things moving.
