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What i s gravity?
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Newton's world

B e E S e 20
Gravity, weight, and motion
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Defying gravity

B S RAITE T 32
Your body and gravity
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Gravity in space
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Black holes and wormholes
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Gravity’s ups and downs
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This astronaut’s hair is floating above her head as she =

tries to brush it in a space shuttle where there is very
little gravity.
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You enter a room full of people. They are all standing in midair. One man waves at

you in a friendly way. He turns a few somersaults as he glides over to shake your

hand.

What is unusual about this scene? There is no gravity. On Earth, people don't
g % peop

stand in midair. Gravity keeps them firmly on the ground.

That is how most people think of gravity. It is the force that pulls us down. If you

could magically switch off gravity, most things on Earth would float into space.

But gravity is even bigger than that. Gravity is the attraction between any two
objects. The more mass (size or bulk) an object has, the bigger its gravitational
pull. That means gravity affects the whole universe (everything that exists). It
keeps the moon spinning around Earth. It also keeps Earth turning around the
sun. It keeps the sun and planets moving around the centre of our galaxy. A galaxy

is a large group of stars and planets held together by gravity.
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Gravity is a very weak force. For instance, it is not as strong as magnetism.
A magnet can easily pull up another magnet, defeating gravity. But unlike
magnetism and other natural forces, gravity’s reach extends billions of
miles. In fact, every object in the universe gives off a gravitational pull on

every other object. But that pull is so slight that we usually don't feel it.
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Scientists know all this albout how gravity works. But they still don't know
why gravity works. Why do larger objects attract things more than

smaller objects? That remains one of science's greatest unexplained
mysteries.
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Skydivers float down to Earth because of the force of gravity.
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Newton’s world
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In 1666, the English scientist Isaac Newton had a flash of insight.

According to legend, it happened one day when he saw an apple fall from
a tree. Newton realised that some invisible force had pushed the apple
to the ground. He also discovered that the same force kept the moon
spinning around Earth. In fact, this force — gravity — held the whole
universe together. Newton not only saw these things. He also came up
with a mathematical explanation for how they worked. This helped people

to accept that he was correct.
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This portrait of Isaac Newton was painted soon after he published
his ideas about gravity.
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A MRS 2 A N R B i i Greek scientist Aristotle believes that Earth lies at
L, KPBEFUE BEAR R E RBEESER 2 Rk the centre of the universe. He also thinks the sun and 11

stars move around Earth on giant glass balls.
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Aristotle lived from 384
to 322 BCE. This is a
copy of a marble statue

of him made during the
300s.
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Newton versus Aristotle

Before Newton, most people did not even know about gravity. Instead, many believed
the ideas of a scientist from ancient Greece called Aristotle. In the 300s BCE, Aristotle
declared that Earth was the centre of the universe. He said the sun and stars were part
of giant glass balls. Those balls spun around Earth and never changed. Aristotle also
said that part of the reasons that heavy stones fell was because they were attracted to
the centre of the universe. Other scientists before Newton had challenged Aristotle’s

ideas. But Newton proved these ideas wrong for good.
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Newton was a great scientist. But much of his interest lay with alchemy. Alchemists
offen combined science with magic. Many of them — including Newton — tried
to create the “philosopher’s stone”. This stone supposedly would give someone

everlasting life. Of course, Newton was wrong. Alchemy was not a science. But
discoveries made by alchemists helped create the science of chemistry.
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English scientist Isaac Newton realises that the force that causes an apple
to fall to the ground is the same one that causes the moon to go around

Earth. He uses maths to explain how gravity and motion work.
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This picture shows how the planets in our solar system travel around the sun.
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The sun and planets

To understand Newton'’s ideas, you must understand our solar system.
Our solar system is made up of our sun and the planets that go around
it. About 4.6 billion years ago, our solar system was a giant cloud of gas,
dust, and ice. Gravity caused the cloud to shrink. The inner part became

the sun. The outer pieces took shape as the planets.

The sun is a star. It is by far the biggest object in our solar system. About

one million Earths would fit inside it. The sun has a much greater mass

than any of the planets. This means that it also has the strongest gravity.




