
centripetal force and centrifugal force

Concept

http://www.answers.com/topic/centripetal-force 

Most people have heard of centripetal and centrifugal force. Though it may be somewhat difficult to keep track of which is which, chances are anyone who has heard of the two concepts remembers that one is the tendency of objects in rotation to move inward, and the other is the tendency of rotating objects to move outward. It may come as a surprise, then, to learn that there is no such thing, strictly speaking, as centrifugal (outward) force. There is only centripetal (inward) force and the inertia that makes objects in rotation under certain situations move outward, for example, a car making a turn, the movement of a roller coaster—even the spinning of a centrifuge.

Centripetal Force

When there is no external force, an object will travel in a straight line (Newton's First Law of Motion). In order for an object to travel in a circle, there has to be a force that makes it travel in a circle. 

An object in circular motion always tries to move in a straight line (Law of Inertia). However, there is a force that acts toward the center of the motion. This force is called the centripetal force. It is the centripetal force that makes an object travel in a circular path. This force could be friction or a gravitational force, but we call it a centripetal force. 

The Latin roots of centripetal together mean "seeking the center." What, then, of centrifugal, a word that means "fleeing the center"? It would be correct to say that there is such a thing as centrifugal motion; but centrifugal force is quite a different matter. The difference between centripetal force and a mere centrifugal tendency—a result of inertia rather than of force—can be explained by referring to a familiar example.
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Centripetal Force & Centrifugal Force Handout
Real-Life Applications
Riding in a Car

http://hyperphysics.phy-astr.gsu.edu/hbase/cf.html 

Centripetal force is commonly seen when driving a car.  If the car approaches a curve, the road must be engineered to compensate for the curve. The road must provide an additional force so that the car can round the curve and not continue on a straight path.
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	Centripetal Force

Now we will consider the effects of centripetal force, as well as the illusion of centrifugal force. When a car turns to the left, it is undergoing a form of rotation, describing a 90°-angle or one-quarter of a circle. Once again, your body experiences inertia, since it was in motion along with the car at the beginning of the turn, and thus you tend to move forward. The car, at the same time, has largely overcome its own inertia and moved into the leftward turn. Thus the car door itself is moving to the left. As the door meets the right side of your body, you have the sensation of being pushed outward against the door, but in fact what has happened is that the door has moved inward.


The centripetal acceleration can be derived for the case of circular motion since the curved path at any point can be extended to a circle.  The acceleration of a body experiencing uniform circular motion is always directed toward the center of the circle, so we call that acceleration centripetal acceleration, [image: image3.png]


. Centripetal comes from a Latin word meaning “center-seeking.” We define the centripetal acceleration of a body moving in a circle as:
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where v is the body’s velocity, and r is the radius of the circle. The body’s centripetal acceleration is constant in magnitude but changes in direction. Note that even though the direction of the centripetal acceleration vector is changing, the vector always points toward the center of the circle.

Centripetal Force & Centrifugal Force Handout

Centrifugal force is the force which describes the outward pressure that is exhibited around an object rotating around a central point. The centrifugal force definition is based on a Latin phrase which means "fleeing the center," an accurate description based on what is being observed. There are some physicists who claim that true centrifugal forces do not exist, that an object's reaction to such a force can be explained by other means.

One possible explanation for centrifugal force rests in Newton's law of inertia. This law states that an object in a uniform motion tends to stay in that same motion unless there is pressure exerted by an outside force. For example, a ball being twirled around on a string would tend to go in a straight line if not for the string and the force the string puts on the ball. Therefore, the ball, instead of going in a straight line, goes in a circular motion around the center of the pivot.

Though the concept is not readily understood, the benefits of what many people refer to as centrifugal force are used for the benefit of mankind. For example, centrifugal force is what dries clothes in a dryer. Along with the heat that is used, the dryer also spins the clothes, much like a washing machine does, to get the majority of water out of them before the dryer finishes the job. 
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	Centrifugal Force

The driver of a car on a curve is in a rotating reference frame and he could invoke a "centrifugal" force to explain why his coffee cup and the carton of eggs he has on the seat beside him tend to slide sideways. The friction of the seat or dashboard may not be sufficient to accelerate these objects in the curved path. 




Videos

Circular Motion http://www.youtube.com/watch?v=-G7tjiMNVlc 

Centripetal Force Science Experiment http://www.youtube.com/watch?v=yyDRI6iQ9Fw&feature=related 

Centripetal Force & Centrifugal Force Handout













