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The Force of Friction

Slide a dictionary across a desk top. If you push gently, the dictionary won’t budge. All solid surfaces, even the smoothest, have microscopic bumps and dips and notches that catch when the surfaces are pressed together. When you push the dictionary gently, these irregularities push against each other. As you push harder, the growing force from your hand will finally break their holds and the dictionary will slide along. Then there is usually less resistance (or friction) because the surfaces are skimming over each other. And fewer of the “ups and downs” catch and grab. The force that keeps the dictionary from moving is called friction. 
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Friction is a force that holds back the movement of an object. You will find friction everywhere that objects come into contact with each other. The force acts in the opposite direction to the way an object wants to slide. If a car needs to stop at a stop sign, it slows because of the friction between the brakes and the wheels. If you run down the sidewalk and stop quickly, you can stop because of the friction between your shoes and the cement. 

         What happens if you run down the sidewalk and you try to stop on a puddle? Friction is still there, but the liquid makes the surfaces smoother and the friction a lot less. Less friction means it is harder to stop. The low friction thing happens to cars when it rains. That's why there are often so many accidents. Even though the friction of the brakes is still there, the brakes may be wet, and the wheels are not in as much contact with the ground. Cars hydroplane when they go too fast on puddles of water.
There are four main types of friction which are known as static friction, sliding friction, rolling friction, and fluid friction. 

Static Friction

In the first paragraph we talked about the friction between the dictionary and the desk top. The force of friction between the dictionary and the book while the book is stationary is called static friction. Static friction keeps an object at rest from moving on a surface when a force is applied to the object. Note that the force of static friction grows in respond toy our push and matches in ounce up to some maximum force. When the frictional grip of the two faces on one another has been exceeded, the surface slips.
Sliding Friction 
Sliding friction is when two solid surfaces slide against each other. Putting a book flat on a desk and moving it around is also an example of sliding friction. Factors affecting sliding friction include weight (normal force) and the stickiness of the two surfaces. However, surface area does not affect sliding friction. Sliding friction is very effective at opposing the movement of an object and is the force that causes the object to stop moving. Sliding friction begins to occur when the force on an object overcomes the force of static friction. It only occurs while one object is in motion relative to the object it is touching.
Rolling Friction
A car stuck in the snow or mud spins its wheels but doesn’t move. Rolling friction makes a wheel roll forward or backward. If the rolling friction is large enough, a wheel will roll without slipping. The car that is stuck doesn’t move because mud or snow makes the ground too slippery. There is not enough rolling friction to keep the wheels from slipping. Therefore you could not drive a car without friction. The rolling friction between the tires and the pavement pushes the bottom of the tires forward; this helps rotate the tires and propel the car forward. 
Fluid friction
Do you know why it is harder to walk in deep water than in shallow water? It’s because the deeper the water is, the more of it you have to push out of your way to move forward. The same is true for walking on dry land. To move forward, you must push air out of your way. This is called fluid friction. Fluid friction happens when molecules in the water or the air collide with the forward-moving surface of an object, slowing its motion. Air resistance is considered fluid friction. Air resistance occurs between the surface of a falling object and the air that surrounds it. Because air resistance is a type of friction, it acts in the direction opposite to an object’s motion. 
(Adapted from Physics, an Introduction by Jay Bolemon, 1989)
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Part 1: 

Define the following terms in your own words.
Static Friction:  ________________________________________________________
Sliding Friction: _______________________________________________________

Rolling Friction: _______________________________________________________

Fluid Friction: _________________________________________________________
Part 2:
Read the following examples and determine whether they are an example of static friction, sliding friction, rolling friction or fluid friction. Work with a partner to analyze each friction example provided and infer which type of friction it represents.
	Friction Example

	Type of Friction?

	1-The friction between a bicycle tire and the pavement that makes a bicyclist able to ride a bike. 
	

	2-When the brake pads of a bike push against the rim of the tire which slows the wheel. 
	

	3-Bicycle pedals have a rough surface that helps keep the bicyclist’s feet from slipping off the pedal. 
	

	4-A bicyclist wears tight fitting clothing in order to ride faster. 


	

	5-This type of friction is what causes the soles of our shoes to wear out. 

	

	6-When you jump out of a plane you use a parachute because it uses friction to slow down your descent. 

	

	7-When you go bowling this type of friction is what slows down your ball when you send it down the alley. 

	

	8- You try to push a box but it doesn’t move unless you use a lot of force. 

	


