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Isaac Newton

Marilyn Christiano & Frank Beardsley

Much of today’s science of physics is based on Newton'’s discovery of the three laws

of motion and his theory of grayi_fy. Newton also developed one of the most powerful

tools of mathematics. It is the method we call calculus. Late in his life, Newton said of

his work: “If I saw further than other men, it was because I stood on the shoulders of
giants. ”

One of those giants was the great Italian scientist, Galileo. Galileo died the same
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year Newton was born. Another of the giants was the Polish scientist Nicholas Coperni-
cus. He lived a hundred years before Newton. Copernicus had begun a scientific revolu-
tion. It led to a completely new understanding of how the universe worked. Galileo con-
tinued and expanded the work of Copernicus. Isaac Newton built on the ideas of these
two scientists and others. He found and proved the answers for which they searched.

Isaac Newton was born in Woolsthorpe, England, on December twenty-fifth,
1642. He was born early. He was a small baby and very weak. No one expected him to
survive. But he surprised everyone. He had one of the most powerful minds in history.
And he lived until he was eighty-four. ‘

Newton’s father died before he was born. His mother married again a few years
later. She left Isaac with his grandmother. The boy was not a good student. Yet he
liked to make things, such as kites and clocks and simple machines.

Newton also enjoyed finding new ways to answer questions or solve problems. As a
boy, for example, he decided to find a way to measure the speed of the wind. On a
windy day, he measured how far he could jump with the wind at his back. Then he
measured how far he could jump with the wind in his face. From the difference between
the two jumps, he made his own measure of the strength of the wind. Strangely, New-
ton became a much better student after a boy kicked him in the stomach. The boy was
one of the best students in the school. Newton decided to gef even by getting higher
marks than the boy who kicked him. In a short time, Newton became the top student at
the school. '

Newton left school to help on the family farm. It soon became clear, however, that
the boy was not a good farmer. He spent his time solving mathematical problems, in-
stead of taking care of the crops. He spent hours visiting a bookstore in town, instead
of selling his vegetables in the market. An uncle decided that Newton would do better
as a student than as a farmer. So he helped the young man enter Cambridge University
to study mathematics. Newton completed his university studies five years later, in

1665. He was twenty-two years old.

A portrait of Isaac Newton



At that time, a deadly plague was spreading across England. To escape the dis-
ease, Newton returned to the family farm. He did more thinking than farming. In doing
so, he found the answers to some of the greatest mysteries of science.

Newton used his great skill in mathematics to form a better understanding of the
world and the universe. He used methods he had learned as a boy in making things. He
experimented. Then he studied the results and used what he had learned to design new
experiments. Newton’s work led him to create a new method in mathematics for meas-
uring areas curved in shape. He also used it to find how much material was contained in
solid objects. The method he created became known as integral calculus.

One day, sitting in the garden, Newton watched an apple fall from a tree. He be-
gan to wonder if the same force that pulled the apple down also kept the moon circling
the Earth. Newton believed it was. And he believed it could be measured. He called the
force “gravity”. He began to examine it carefully. He decided that the strength of the
force keeping a planet in orbit around the sun depended on two things. One was the
amount of mass in the planet and the sun. The other was how far apart they were.

Newton was able to find the exact relationship between distance and gravity. He
multiplied the mass of one space object by the mass of the other. Then he divided that
number by the square of their distance apart. The result was the strength of the gravity
force that tied them to each other.

Newton proved his idea by measuring how much gravity force would be needed to
keep the moon orbiting the Earth. Then he measured the mass of the Earth and the
moon, and the distance between them. He found that his measurement of the gravity
force produced was not the same as the force needed. But the numbers were close.
Newton did not tell anyone about his discovery. He put it aside to work on other ideas.
Later, with correct measurements of the size of the Earth, he found that the numbers
were exactly the same.

Newton spent time studying light and colors. He used a three-sided piece of glass
called a prism. He sent a beam of sunlight through the prism. It fell on a white surface.
The prism separated the beam of sunlight into the colors of a rainbow. Newton believed
that all these colors — mixed together in light — produced the color white. He proved
this by letting the beam of rainbow-colored light pass through another prism. This
changed the colored light back to white light.

Newton'’s study of light led him to learn why faraway objects seen through a tele-
scope do not seem sharp and clear. The curved glass lenses at each end of the telescope
acted like prisms. They produced a circle of colored light around an object. This created
an unclear picture.

A few years later, Newton built a different kind of telescope. It used a curved mir-
&



ror to make faraway objects seem larger. Light reflected from the surface of the mirror,
instead of passing through a curved glass lens. Newton’s reflecting telescope produced
much clearer pictures than the old kind of telescope.

Years later, the British astronomer Edmund Halley visited Newton. He said he
wanted Newton’s help in finding an answer to a problem no one had been able to solve.
The question was this; What is the path of a planet going around the sun? Newton im-
mediately gave Halley the answer: an egg-shaped path called an ellipse. Halley was sur-
prised. He asked for Newton’s proof. Newton no longer had the papers from his earlier
work. He was able to recreate them, however. He showed them to Halley. He also
showed Halley all his other scientific work.

Halley said Newton’s scientific discoveries were the greatest ever made. He urged
Newton to share them with the world. Newton began to write a book that explained
what he had done. It was published in 1687. Newton called his book “The Mathemati-
cal Principles of Natural Philosophy”. The book is considered the greatest scientific
"work ever written.,

In his book, Newton explains the three natural laws of motion. The first law is
that an object not moving remains still. And one that is moving continues to move at an
unchanging speed, so long as no outside force influences it. Objects in space continue to
move, because nothing exists in space to stop them. Newton’s second law of motion de-
scribes force. It says force equals the mass of an object, multiplied by the change in
speed it produces in an object. His third law says that for every action, there is an equal
and opposite reaction,

From these three laws, Newton was able to show how the universe worked. He proved it
with easily understood mathematics. Scientists everywhere accepted Newton’s ideas.

The leading English poet of Newton’s time, Alexander Pope, honored the scientist
with these words: “Nature and nature’s laws lay hid in night. God said, - ‘Let Newton

be!” —and all was light. ”
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PROPER NAMES

LISTENING & UNDERSTANDING

I
1.

Choose the best answer for each of the following statement:
Newton was born
A. in the year of 1542
B. the year when Galileo died
C. before his father died
D. a hundred years before Copernicus
When Newton was a boy, he
A. was a good farmer
B. liked flying kites on windy days
C. was a top student and genius
D. liked reading and thinking
Newton’s apple tree in the garden gradually led to the discovery of
A. the universal gravity
B. the first natural law of motion
C. the second natural law of motion
D. the third natural law of motion
Newton'’s scientific discoveries were reflected in his book
A. The Mathematical Principles of Natural Philosophy
B. The Origin of Species

EBGLIMN ON CAREETR AUMANFT RS



C. Calculus
D. Copernicus Revolution
5. According to the law of universal gravity, the gravity force of two objects in space,
whose distance apart is R, is most likely to be
A. F=GR*/M, M,
B. F=GM,M,R*
C. F=GM,M,/R?
D. F= M|M;R*/G

Discuss and answer the following questions:

“If T saw further than other men, it was because I stood on the shoulders of giants. ”
Why did Newton say that?

How did Newton manage to measure the speed of the wind?

= =

What is the difference of Newton’s telescope from others?
Why do the three natural laws of motion help people to understand more about the universe?

SR

What do you think of Pope’s lines of poem “Nature and nature’s laws lay hid in
night. God said, —‘Let Newton be!” —and all was light. ”

READING & PRACTICE
Il Fill in the blanks with the words or expressions given below. Change the form where necessary,

prove survive measure experiment urge

consider influence exist equal publish

We the distance between the two big trees.

The magazine a short story written by a middle school student.
I will to the lawyer that he was innocent.

Only two passengers the air-crash.

Two plus five seven.

Michael is a top expert in computer science.

Have the scientists ever on a large number of animals?

D i s i s e Do

Without the sun’s light warming the earth’s surface, it would be so terribly cold that
life could not

9. How much can China the World Economy?

10. They us to go at once.

IV  Use the wo@ in brackets to form an appropriate phrase and complete the sentence with it.
1. This play is a true story. (base)

2. Twelve four equals three. (divide)



3. Stress, smoking and a lack of exercise are the main reasons that heart dis-

eases. (lead)
4, Health good food, fresh air and enough sleep. (depend)

disturbing her, the news had a strangely calming effect. (instead)

V Translate the following sentences into Chinese.

1. He was born early. He was a small baby and very weak.

2. No one expected him to survive. But he surprised everyone. He had one of the most

powerful minds in history.

3. An uncle decided that Newton would do better as a student than as a farmer.

4. He multiplied the mass of one space object by the mass of the other. Then he divided

that number by the square of their distance apart.

5. The result was the strength of the gravity force that tied them to each other.
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