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Chapter Seven: Work and Energy

7.1 Force, Work, and Machines

7.2 Energy and the Conservation of
Energy

7.3 Efficiency and Power
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7.3 Efficiency and Power

Everg process that is done by machines
can be simplified in terms of work:

Work input: the work or energy supplied to
the process (or machine).

Work output: the work or energy that comes
out of the process (or machine).

Input Output
work work




7.3 Efficiency and Power

A rope and pulley
machine illustrates a
rule that is true for all
processes that
transform energy.

Input work
2 meters
x 5 newtons
=10 joules

The total energy or

Output work S work output can never
10 newtons %§I B be greater than the total

=10 joules ’ \ -
“S|r” energy or work input.




7.3 Efficiency

65% of the energy in Energy Use in a Typical Car
gasoline is converted - i

to heat. M

- 65% Wasls heat
As far as moving the ==

car goes, this heat 13% Work output
energy is “|OSt”. 10% Friction

7% Idling
The energy doesn’t

vanish, it just does
not appear as useful
output work.

5% Accassories




Work Input and Output

Input work
2 meters
% 5 newlons
=10 joules

Output work

1 meter
x 10 newtons

=10 joules
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Energy drives
all the
processes in
nature.

Earth absorbs
this solar
energy with an
average
efficiencv of

7.3 Efficiency in natural systems

What happens to the incoming solar radiation?

5% Scattered by Sun

atmosphere 229,
Reflected
by clouds

3% Absorbed

by ozone in the 17% Absorbed by
atmaesphare (almost all of atmospheric gases,
the ultraviolet light) water vapor and dust

3% Reflected by the s —
Earth's surface

50% Absorbed by Earth's surface




7.3 Efficiency in natural systems

In any system, all
of the energy goes
somewhere.

WAV

Dust ~ Clouds

The energy that is
not absorbed by

T Earth is reflected
back into space.

Another way to say this is that
energy is conserved.
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7.3 Power

The rate at which work is done is
called power.

It makes a difference how fast you
do work.

POWER

W/ Work (joules)
Power (watts) — ———

t T Time (seconds)




7.3 Power

Power is calculated in watts.

One watt (W) is equal to 1 joule of work per
second.

James Watt, a Scottish engineer, invented
the steam engine.

Jame Watt explained power as the number
of horses his engine could replace.

One horsepower still equals 746 watts.
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7.3 Power
A Michael and Jim do
Michael v
. the same amount of
seconds ( AS ] WOI’k.
{ =j.

p— Jim’s power is
=2 greater because he

Jim \\T‘d'/» .
50T | | 2m gets the work done in
seconds &) less time.

|\J y
’» 4
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ENERGY M

A Matter of Survival

In 2005, the U.S. Defense
Advanced Research
Projects Agency (DARPA)
launched its VHESC.
program.

The goal of the program is
to develop solar cells that
would operate at or above
50 percent efficiency.




