Chapter 7

Work and Kinetic Energy
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Units of Chapter 7
AWork Done by a Constant Force

AKinetic Energy and the Work-Energy
Theorem

AWork Done by a Variable Force

APower



7-1 Work Done by a Constant Force

The definition of work, when the force is
parallel to the displacement:

W = Fd (7-1)

Sl unit: newton-meter (N-m) = joule, J




7-1 Work Done by a Constant Force

TABLE 7-1 Typical Values of Work

Equivalent

Activity work (J)
Annual U. S.

energy use 8 x 10
Mt. St. Helens eruption 1018
Burning one gallon of gas 108
Human food intake/day 107
Melting an ice cube i
Lighting a 100-W bulb

for 1 minute 6000
Heartbeat 0.5
Turning page of a book 1073
Hop of a flea HOp

Breaking a bond in DNA 107
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7-1 Work Done by a Constant Force

If the force is at an angle to the displacement:

W = (Fcosf)d = Fdcos6  (7-3)

GATES 20-28 | |GATES 29-37 |

Qul



7-1 Work Done by a Constant Force

The work can also be written as the dot
product of the force and the displacement:

W = Fd= Fd cos 6




7-1 Work Done by a Constant Force

The work done may be positive, zero, or
negative, depending on the angle between the
force and the displacement:
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7-1 Work Done by a Constant Force

If there is more than one force acting on an
object, we can find the work done by each
force, and also the work done by the net force:

Wtotal — (Ftotal COS Q)d — Ftotald cos 6
(7-5)




7-2 Kinetic Energy and the Work-Energy
heorem

When positive work is done on an object, its
speed increases; when negative work Is done,
Its speed decreases.



