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1. Archimedes! and the Bath

One day the king of Syracuse? called Archi-
medes to him. ‘Look at this crown, please,
he said. ‘Is it made of gold? Or is it made of
different metals? I want to know, because I
paid a lot of money for it.

Archimedes picked up the crown. It ap-
peared to be made of gold. But perhaps there
was a different metal inside the gold. How
could he find out? ‘Go home and think,’ said
the king. ‘Make some experiments. People say
that your experiments are very clever.’

He went home, and he thought very hard;
but he could not find the answer. At last he
was tired, so he went to the public baths.® He
stood beside his bath and looked at it. It was
not quite full. Then he got into it, and the water
came up to the top.

While he was sitting in it, he suddenly had

an idea. ‘Eureka!® he cried in Greek. ‘I've
' found it P

He ran out into the street and went quickly

1. Archimedes; Fi#X18 (2877—212 B.C.), HIG¥EH,
YWEZFRERK, 2. Syracuse, FIPEH, BAAAAESF
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home. The people in the street were surprised,
because he was not wearing any clothes. His
thoughts were full of this wonderful idea, so he
forgot to dress.

He made a few short experiments in his
house, then he went straight to the king. ‘Sir,
he said, ‘I’ve found the answer to your question,
Allow me to show you an experiment.’

He put some gold and silver on the table,
beside two pots. Then he began: ‘Your crown
weighs four pounds. This bar of gold also weighs
four pounds, and this bar of silver weighs the
same amount. But gold is heavier than silver,
so the bar of silver must be larger. Is that cor-
rect ?’

“Yes,” said the king.

‘Good. Would you like to help me?’ asked
Archimedes. ‘This big pot is full of water. If
you put the gold in, some water will go out into
the small pot. Measure this amount of water.
A mark inside the pot will be enough. That’s
right.’ '

Archimedes took out the gold. Then he
filled the big pot again and emptied the small
one. ‘Next, put the silver in. When some water
goes out, measure it in the same way.’

The king did this. ‘And now,” Archimedes
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continued, ‘we shall put the crom:n in. If it 1s
completely made of gold, the water will reach
the first mark. If it is made of silver, the water
will reach the second mark.’

They watched, and the water came between
the two marks. ‘““There!® cried Archimedes.
“There 1s the answer to your questton. Your
crown is not completely made of gold. There is

silver in it also.’

firom GALILEO

Indicate whether the following statements are
true (T)or false (F) according to the information
given in the passage:

1. The king of Syracuse sent for Archimedes,
asking the great scientist to find out whether
his new crown was made of gold and silver or
other metals through his clever experiments.

| (

2. The king suggested that Archimedes take a
bath before he started to work out the an-
swer. ( )

3. The crown being larger than it should have
been, Archimedes drew the conclusion that the

crown was not made of pure gold. ( )
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4. Reading between the lines, we may as well
say that even in ancient Greece, the exper-
iment was an important means which Ar-
chimedes often resorted to while trying to
solve scientific problems. ( )

5. Archimedes’ bath has been well-known toevery-
body through all ages ever since because it is from
this bath that he drew the inspiration which
led to the discovery of the famous Archimedes

Principle, i.e. the law of buoyance. ( )

2. Stories of Galileo!

I. A Student Full of Questions
Galileo had one real friend, the teacher at the
Pisa® school. With this man’s help he was able
to go to Pisa university. He was now seventeen
years old. Soon every teacher in the university
knew him. Some did not like him, because he
was too clever for them.

‘You ask teo many questions,’ they said.
‘You’re only a boy. You must listen to us and you
" must accept our ideas.’

‘Some teachers have wrong ideas,” replied

1. Galileo. fiF|#g (1564—1642), BEAFIHBELEREX
#%. 2. Pisa; MBS, AT 80, HSHEETRTH,



Galiles. “They say that Aristotle’ was always
right. But Aristotle lived two thousand years
ago. Many things have changed since then.’

“True things do not change.’

‘I know. But Aristotle made mistakes. He
only knew a small corner of the world. Men are
always finding out new facts. For example,
Francis Drake? has just sailed round the world;
he returned to England last year.’ »

‘Do you think that Drake is cleverer than
Aristotle P

‘No. But men like Drake and Columbus®
have taught us new facts. We must learn from
life; we can’t learn from books alone. Some
things in Aristotle’s books aren’t true’

~ Many teachers were angry because he talked
like this. Their answer was always the same:
“The leaders of the Church® say that his books
are true. If you don’t accept the Church’s ideas,
you’ll soon be in trouble.’

But Galileo did not think that this was a good
answer. ‘The. Church gives orders,” he said,
‘but it doesn’t give reasons. In these days men
are beginning to think for themselves. You can’t

3. Aristotle, TH ;M (384——322 B. C.), FRET2H,
4. Francis Drake; FRBIFUNT - BB (15407-—1596)., XEFE
#. 5. Columbus [ka'lambas]: BFMEH(14467 ——1506), BAF]
Fig®, 6. Church: &, XEBREHS,



order them to accept ideas. You must explain
your ideas to them, and you must be ready to
answer their questions properly.’

~ Galileo’s life was full of questions. He tried
to answer them himself. If possible he liked to
find the answers by experiment. He liked to
weigh things and to measure them.

‘Archimedes is my teacher,” he used to say.
‘He lived a long time ago, like Aristotle; but he
made experiments and he tested his ideas properly.,
He wasn’t just a writer. He was a real scientist.’

Galileo always wanted to test his own ideas.
‘I test them with numbers first,” he said. “Then
I test them with my hands and eyes. If they
give the same answer, it will usually be correct.

‘For example, look at that pot and that box.
One is round and one is square. Which holds
the bigger amount of sand? We can measure
them with a ruler and find the answer with
numbers, but men make mistakes with numbers.
We can weigh them with sand and without sand,
but we use numbers for that too.

‘What can we do next? We can fill the pot
with sand and empty it into the box. That will
give a clear answer without numbers’.’

Of course his questions were harder than

7. without numbers; LBH#THFEH.




~ that. Why do things fall to the ground ? Why
do they not fall up to the sky? Why can heavy
ships sit in the water®? The cleverest teachers
in the state could not tell him. He had to look
for his own answers.

He did not always find them, but the questions
themselves were important. Scientists were still
looking for the answers to some questions a hundred
years later.

II. Galileo and the Pendulum
Galileo often visited the big church in Pisa. He
was not a very good artist himself, but he loved
its pictures and its sculptures. It was quiet there,
too, so he could think, ‘

One day, when he was sitting in the church,
he noticed a lamp. It was hanging on a long
cord. While he was looking at it, a boy came and
lit it. Then the boy went away, but the lamp
was still moving. It was swinging from side to
side.

That was not unusual® Things will often
swing, if they are hanging on a cord. But he
was watching the swings with special care.
‘That’s strange,” he thought. ‘Every swing takes
the same amount of time.” He pushed the lamp

8. sit in water: {E7KE. sit 3HLHEXK. 9. not unu-
sual: WERE, BHH LN, BEN.



and watched again. At first it made long swings.
Then they grew shorter. But the short swings
and the long ones took the same time.

Galileo wantcd to be certain. He wanted
to test the time of every swing. ‘There isn’t a
clock in the church,” he said to himself, ‘but I
don’t need one. I can feel my pulse’

He was learning to be a doctor, so he knew
the use of a pulse. ‘Hold your arm, just above

9



your hand,’ his teacher used to say, ‘and you’ll
feel the pulse. It is pumping your blood. If
youw're sitting, it will pump slowly. If you're
running, it will pump quickly. Also if you're
ill, it will usually pump your blood quickly.’

So Galileo felt his pulse and watched the
swings of the lamp. Yes. Every swing was taking
the same time. »

Then he went home. He got a cord and a
. heayy piece of iron. He fixed the iron ‘to the
end of the cord, and he allowed it to swing.
Then he tested the swings, and they were slower
than his pulse. ‘My pulse pumps seventy-two
times in a minute,” he said. ‘IfI use a shorter
cord, perhaps the swings will be quicker.’

He tested this idea and it was correct. Now
the swings were quicker than his pulse; so the
cord was too short. He tried again and again.
At last the swings were just right. The cord was
swinging seventy-two times in a minute.

“This idea could help doctors in their work,’
he thought. He made a small machine, and he
showed it to his teachers. They were pleased.

“You wind'® this cord round the top of the
machine,” he told them. ‘You fix this iron to the
bottom of the cord, and you allow it to swing,

10. wind [waind}: o, 2,34,
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If you want a shorter cord, you wind it up. If
you want a longer cord, you wind it down.’

“There’s a mark on the cord, and there are
numbers on the machine. When the mark is
beside number 72, the cord will swing seventy-two
times in 2 minute. When it’s beside number 80,
it will swing eighty times. This cord is ‘the
pendulum of the machine. It must hang ﬁ'ée'lyi
and swing freely. Don’t move the machine while
the pendulum is swinging.’

With this machine a doctor could measure a’
man’s pulse quickly and correctly. Galileo made
many copies of it, and hc sold them to doctors. -
In 1607 a doctor at Padual! university wrote a
book about his own work, and he showed pictures
of Galileo’s machines. There were three kinds.
The best one had a face like a clock.

IIT . Galileo and the Tower of Pisa

Galileo wrote a report, dbout the Centre of Graviy.
His friend Ricci showed it to the Grand Duke!?
Ferdinand I. The Grand Duke read it and liked
it vefy much. “This young man is clever,’ he
said, ‘we must use him. We need a Professor of
Mathematics at Pisa University, and he i is clearly
the rlght person for thls work.”

1. Padua rpamz %j(ifl ;F;im—i;ﬁfﬁ. 12, Grand Duke:
Kt o »
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It was now 1589. Galileo gladly accepted
the offer. The university paid him £13 a year.
It was not much, but it allowed him to continue
his experiments. Some teachers at Pisa still did
not like him, but this was not important. The
Grand Duke liked him, and the students liked
him. The cleverest students often helped their
professor with his experiments.

The next year he wrote a longer report,
About Gravity. His fellow teachers were angry,
because this report questioned Aristotle’s ideas,

‘Aristotle was a great man, but he was wrong
. about some things,’ said Galileo. ‘For example, he
said that “heavy objects fall quickly but light objects
fall slowly”. Thisisn’t true. Take two pieces of any

one material——a light piece and a heavy piece.

If you drop them together, they will land together.’
‘Prove it I’ shouted the angry teachers,

‘Certainly, I'll prove it,” he answered quietly.
‘Come to the tower at noon tomorrow.’

There is a famous tower at Pisa. It has been
there since 1173, and it is a hundred and seventy-
nine feet high. But the ground under it was too
soft, so it does not stand straight. Galileo often
went to the top of this tower, because it was a
good place for experiments,
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