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Summary of Chapter 6
6.1 Friction
Friction plays an important role in our daily life. Sometimes it is a nuisance if, for example, you want to pull or push a heavy box across the floor. However, think what will happen if there were no friction. You will not be able to use the pen to write notes. The brakes in your car wouldn’t work, etc… We look at friction in a simple case, i.e. between two dry surfaces, either while one object sits still on another or is slowly moving across the surface of the other. Refer to Fig 6.1 in your textbook for the discussion below:
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A box rests on a horizontal floor (see above figure). Two forces are present; the gravitational force the normal force that balances each other.
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The block is pulled toward the left by an external force but it does not move.  There must be an opposite horizontal force present to keep the block from moving. This is the force of static friction
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As the force 
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increases the force of static friction 
[image: image6.wmf]s

f

r

also increases by the same amount and the block remains at rest.
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When the applied force 
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 reaches a certain magnitude, however, the object begins to move and accelerates toward the left as shown in the above figure. The frictional force that then opposes the motion is called the force of kinetic friction
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The block is now moving with constant speed (the acceleration is zero). The applied force
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is reduced from the maximum value it had just before the object start moving.  The force of kinetic friction and the applied force are equal.

6.2 Properties of Friction
Experiments show that friction has 3 properties:

1. If the body does not move, then the static frictional force equals the applied force.

2. The magnitude of
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has its maximum value fs,max that is related to the magnitude of the normal force
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of the body on the surface: 
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, s is the coefficient of static friction.
3. When the applied force
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exceeds fs,max, the body begins to slide. We have accelerated motion toward the left as seen in the above figure.  When sliding the magnitude of the frictional force rapidly decreases to a value fk given by
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is the force of kinetic friction and k is the coefficient of kinetic friction.

6.4 Uniform Circular Motion

From section 4.7 you recall that when a body moves in a circle with constant speed
[image: image18.wmf]v

, it is said to be in uniform circular motion. The body has a centripetal acceleration of magnitude 
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directed toward the center of the circle. The acceleration is due to a centripetal force of magnitude 
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also directed toward the center of the circle.
Examples:

When a car is rounding a curve, the force of friction between the tires and the ground is the centripetal force.

When a ball attached to a rope is whirled in a circular horizontal path, the tension is the centripetal force.
Prepared by Dr. A. Mekki
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