AP Physics – Work and Energy
Work  (  work done when force causes an object to move

Work  (  product of component of force along direction of displacement and magnitude of displacement
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Force must be in direction of displacement

If one dimension,    W = F s
Cos 0( = 1

Unit of work


N m

Joule


1 J = 1 N m

Work is scalar quantity

· You drag a vacuum cleaner 3.5 m by pulling on the hose – it makes an angle of 30.0(.  The net force is 55.0 N.  What is the work done?
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Kinetic Energy:
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Net work done on an object by a net force is equal to the change in its Kinetic Energy.
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· A net 6 500 N force is applied to a resting 1500 kg car, moving it forward.  What is its kinetic energy and speed after 150 m?

2 equations:
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   since car begins at rest

and
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=  975 000 J
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Now to find the velocity
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Potential Energy:  stored energy
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Net work done by falling object
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Reference Levels

Y positions are chosen for ease of problem solving

Set the bottom displacement = 0

· A 12 500 kg  boulder is 157 m above a cabin.  What is its PE wrt the cabin?
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Conservative Forces -  Work done on object is independent of path

Force of gravity is conservative
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Conservative forces in general:
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Nonconservative Force  -  Force leads to dissipation of mechanical energy
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Conservation of Mechanical Energy (
ME in isolated system is constant if objects interact only through conservative forces.
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Force of Gravity only force in system:
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· A 655 N diver leaps into the water from a height of  10.0 m.  What is his speed 2.00 m above the water?
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Conservation of Energy:
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Example:   Sliding down hill
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Sled and rider together have a mass of 87.0 kg.  They are atop a hill elevated at  42.5(.  They are at a height of 25.0 m.  Find v at bottom of hill.  Assume no friction.
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· Sled and rider as above are traveling at 9.0 m/s on frictionless snow and ice.  How high up the hill do they travel?
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