
Energy
The power needed for any type of work

To be able to do anything, energy is needed. Every time something moves or changes in any
way, energy is used. Even thinking uses energy. Without energy, nothing can happen. There are
different forms of energy, such as light energy, electrical energy, and movement (kinetic)
energy. Every time energy of one type is used, it turns into another form of energy.

The conservation of energy
Energy can neither be destroyed nor created, merely converted into another form. This is the
Law of Conservation of Energy. Whenever energy is changed from one form of energy into
another form of energy, the total amount of energy at the end is exactly the same as at the
start. The amount of energy in the universe always stays the same.

Light from the sun, heat from a fire, electricity from a lightning bolt or a generator, and chemical
energy in a firecracker are all forms of energy. Light energy from the sun can change into heat
energy when it hits the earth and warms it up. Light energy can also be changed into chemical
energy when plants use sunlight to make their food in a chemical process called photosynthesis.

HIGHLIGHTS

There are many different forms of energy, including heat, nuclear,
electrical, chemical, and light energy.
All forms of energy can be changed into another form.
Energy cannot be created or destroyed—the amount of energy in the
universe is always the same.
Every time work is carried out, some energy is turned into heat.

When fossil fuels, such as coal and oil, are burned, the heat and light that are given off come
from the chemical energy that was stored by plants millions of years ago. After making food
using the energy from the sun, the plants died and, over millions of years, turned into fossil
fuels.

Some animals are able to turn chemical energy into light. The firefly, for example, makes its
own light using a chemical reaction called bioluminescence (by-oh-loom-ih-NESS-sense). The
insect has organs on the tip of its abdomen that contain light-producing chemicals. These
chemicals convert the chemical energy into the light that makes the firefly glow.
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When energy changes from one form into another, some energy is turned into heat. A light bulb,
for example, converts electrical energy into light energy and heat energy. Although the energy
changes form, the total amount of energy remains the same.

LOOK CLOSER

Energy in an Ecosystem

All living things get their energy from the sun, directly or indirectly. The sun’s
energy is transferred in an ecosystem through a food chain or food web. Plants
are primary producers. They get their energy directly from sunlight, using the
energy in the light to make sugar during the process of photosynthesis. Plants
use the sugar as a store of chemical energy to power their metabolism. The
many animals that eat plants are using the sun’s energy indirectly. These
animals use the chemical energy in the plant’s sugars to keep them alive.
Animals that eat other animals (below), get the sun’s energy third hand. At
each stage, some energy is turned into heat.

Types of energy
There are many different types of energy, for example, nuclear, light, heat, chemical, and
electrical energy. Nuclear energy is what powers the sun. The sun loses some of its mass (bulk)
and releases energy. Some of this energy comes to the earth as sunlight.

Energy from the sun (solar energy) is the main source of energy for all living things on the
earth. The light that can be seen is only one part of the energy that comes from the sun. The
sun also emits X rays, ultraviolet (UV) radiation, heat radiation, microwaves, and radiowaves.
These emissions, and light, make up what is called the electromagnetic spectrum. White light is
made up of a spectrum (a rainbow) of colors that runs from violet to red.

Solar energy travels to the earth through space. About a third of it is reflected back into space
by clouds, snow, ice, and oceans. Most of the energy that reaches the earth is in the form of
light. This energy is absorbed by the atmosphere, land, and sea and radiated back as heat
energy.

The heat energy is produced when molecules in, for example, air and water, move about. The
faster these molecules move, the hotter are the air and water become. This heat energy drives
the air and sea currents that make up the earth’s weather, causing storms and droughts.

Some of the light energy is also turned into chemical energy by plants. Chemical energy is a
type of energy that is used to make or break up molecules. Green plants make glucose (a
sugar) using solar energy from the sun by a chemical process called photosynthesis. If the
glucose is not needed by the plant, it is often turned into starch. Sugars and starch are both
carbohydrates, which plants use to store energy. Sugars are found in fruit and starch (a chain of
sugars) is found in potatoes and rice.

Animals that eat plants are using the chemical energy in the plant’s sugars to keep them alive
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Animals store their energy as starch and fat.

Measuring energy
Heat is usually measured in calories. A calorie (cal) is the amount of energy needed to raise the
temperature of one gram of water by 1°C (one degree Celsius). This is a very small amount of
energy and so kilocalories (kcal) are often used instead of calories to measure energy. A
kilocalorie is one thousand calories.

The energy value of the food humans eat is also measured in calories. One food calorie is equal
to one kilocalorie.

See also: CALORIES; CARBOHYDRATES; ECOSYSTEMS; FATS AND OILS; FOOD WEBS;
METABOLISM; PHOTOSYNTHESIS; ULTRAVIOLET LIGHT; X RAYS.
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