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Extending the Connection

CONVERSION OF ENERGY
Energy, Work, and Power

Energy comes in different forms. Energy of motion is called kinetic energy. Energy of 
position is called potential energy. Energy stored in the chemical bonds of a substance 
is called chemical energy. Kinetic energy and potential energy together are called 
mechanical energy. You know that objects in motion have energy, because of what 
they can do to you when they hit you. The more mass a body has, and the faster it is 
moving, the more kinetic energy it has. Imagine throwing a lump of modeling clay up 
in the air so that it lands on a tabletop. The act of throwing the clay gives it kinetic 
energy. The kinetic energy is gradually converted to potential energy. When the lump 
reaches its highest point, its potential energy is at a maximum and its kinetic energy 
is at a minimum. On the way down, the lump regains its kinetic energy. When it hits 
the table, its kinetic energy is changed to thermal and sound energy. The change in 
temperature would be so small that you would need a very sensitive thermometer to 
measure it. You can hear the thud as the lump of clay hits the table.

In physics, the term “work” has a very specific meaning. Work is equal to the force 
exerted on an object multiplied by the distance the object moves in the direction of 
the force. The importance of work is that it causes a change in the mechanical energy 
(kinetic and/or potential) of the object. When you throw a lump of modeling clay 
up in the air, your hand does the work. It exerts an upward force on the clay for 
a certain distance to give it its kinetic energy.

Power is the term used for the rate at 
which work is done. It can also be the 
rate at which energy is transformed or 
used. Think once more about the lump 
of modeling clay. You could give it its 
upward kinetic energy by swinging your 
arm upward slowly for a long distance. 
In this way, you are generating low 
power but for a long time. Or, you could 
swing your arm upward fast over only 
a short distance. In this way, you are 
generating high power but for only a 
short time. Whenever your muscles move 
your own body or some other object, you 
are generating power. The watt is the 
unit of power that is commonly used to 
describe the power of electrical devices. 
Horsepower is the unit of power that is 
often used to describe the power of other 
mechanical devices.

Electrical devices like this 100-W light bulb have their 
power ratings in watts.
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Chapter 7  Earth’s Natural Resources

Converting Thermal Energy Into Mechanical Energy

Thermal energy is often used in the production 
of electricity. The sources of the thermal 
energy include coal, natural gas, petroleum, 
sunlight, biomass, and nuclear energy. The 
thermal energy is used to heat water. The 
water produces steam. When water boils it 
increases in volume about 1000 times. The 
pressure of the steam exerts a force. That force 
does work to increase the kinetic energy of a 
turbine. The steam pressure is used to turn 
a turbine that generates electricity. In this 
process, the thermal energy has been converted 
to mechanical energy. The mechanical energy 
is transformed into electrical energy.

You can never completely convert thermal 
energy into mechanical energy. (This is the 
second law of thermodynamics.) In fact, in any 
form of energy transformation some energy is 
“lost.” That is, there is always a decrease in 
the amount of “useful” energy. The efficiency 
of a machine or process is the ratio of the 
desired output (work or energy) to the input. 
This can be expressed as a percentage. 

percent efficiency
useful energy or work outpu= tt

energy or work input
100�  

Electrical power plants are about 30 percent 
efficient. Suppose three trainloads of coal are 
burned to produce electricity. Less than one 
of those trainloads is converted to electricity.

Some methods for generating electricity do 
not use thermal energy. Hydropower and 
wind power are examples. In hydropower, 
the mechanical energy of the falling water is 
converted directly to the mechanical energy 
of the rotating turbine. The efficiency of 
hydropower is only about 80 percent. Friction 
prevents it from being 100 percent efficient. 
Similarly, the wind already has mechanical 
energy. The efficiency of wind power is no 
more than about 60 percent. Most wind 
turbines range from 30 percent to 40 percent. 
The loss is due to the fact that some of the 
wind goes around the turbine without adding 
to its rotation. 

Coal is fed by a conveyor into a combustion 
chamber, where it is burned.

 The efficiency of these windmills is only about 16 percent. 
Modern wind turbines have efficiencies between 30 and 
40 percent.
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