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Part I MAN AND NATURE

1. The Earth in Space

1If you go outside on a clear night and look up at the
sky, you will see thousands of stars. Some are the stars
in our galaxy. With a telescope you will be able to see
millions more. As far as light can travel in all directions,
there are still more stars. We call this whole collection of
stars the universe. The universe is the home of everything
that exists.

Stars are not scattered around the universe like grains
of sand on a beach. They are grouped together in huge
collections called galaxies. Many objects that look like
individual stars to the naked eye are really billions of stars
in a galaxy far, far away. One of these galaxies is called
the Milky Way. On a very clear night, you can see part of
it running across the sky like a bright streak of spilled
milk(1). So many individual stars in the Milky Way are
visible because it is the galaxy you live in. The sun you
see is actually a relatively small star near the edge of the
Milky Way.

The Sun

Although the sun is small for a star, compared with
the earth, it is larger than can easily be imagined. (2)For
instance, the diameter of the earth is about 12, 800
kilometer (8,000 miles). But the diameter of the sun is
1,382,400 kilometers (864,000 miles). For a long time
people did not realize the sun was a star. After all, the
sun looks very different from other stars. It looks
different because it is so much closer to the earth. Even
though the sun is 148. 8 million kilometers (93 million

miles) from the earth, the next nearest star (Proxima
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Centauri) is 48 trillion kilometers (30 trillion miles) from
the sun! Actually, every star is more or less like our sun,

a vast ball of fiery gases.

The Solar Sysiem

The sun is the most important thing in the solar
system. The solar system is what we call the collection of
objects moving around the galaxy with our sun. It
includes the planets and their moons, together with other
solar bodies. All of these objects get most of their energy
from the sun. This energy, falling on the earth’s surface

as sunlight, makes life as we know it possible. (3)
Thi Sun’s Energy

Different parts of the world get different amounts of
the sun’s energy. This causes the earth’s many climates
and some of the variations in its land surface. The earth’s
climates, in turn, help account for differences in soils,
vegetation, and animal life. The sun’s energy is captured
by green plants and fuels their growth. Green plants
provide food for animals. Plants and animals provide food
for hurnans. Sven the energy we get from coal and oil was
originally captured by green plants from the sun ages and
ages ago.

The sun’s energy, therefore, plays a major role in
the various life styles of different people around the
world. Four factors control the amount of the sun’s
energy that falls on different parts of the globe. ‘These
four factors are the earth’s shape, rotation, tilt, and

revolution, (4)
 The Earth’s Shape

Even if the earth were not spinning on its axis, tilted
and revolving around the sun, it would be unequally
heated by the sun’s energy. (5) This is because the earth

is a sphere. You can think of the earth’s axis as a rod
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running through the earth and sticking out at the North
and South poles. Therefore, more of the sun’s rays fall on
the earth’s surface on an area near the equator than on an
identical area near the poles. (The equator is an
imaginary line that runs around the earth and divides it
equally into northern and southern hemispheres. ) Because
the earth is tilted, more of the sun’s energy strikes areas
near the equator. Consequently, areas near the equator

are hotter than areas around the poles.

The Earth’s Rotation

The sun’s rays of energy can only strike a surface if it
faces the sun, If the earth did not rotate, or spin, on its
axis, only that part of the earth facing the sun would get
any heat. That part of the earth facing away from the sun
would be far colder than any place on earth today. The
earth’s rotation makes it possible for all of the earth’s
surface to be exposed for an equal amount of time to the
warming light of day and-the cooling dark of night. (6)
The earth rotates on its axis every day — once every

twenty —four hours creating daylight and night.

The Changing Length of Day

If the earth’s axis pointed straight up and down,
every day would be the same. Each day would consist of
twelve hours of daylight and twelve hours of night. This

would be true all over the globe. But this is not the case.

(7) During your summer vacation. the days are long and

the nights are short. In the winter, however, the days are.

short and the nights are long. Even though heat and light
and cold and dark occur throughout the entire ~year, more
of the sun’s energy falls on the earth’s surface during
certain times of the year than during others. We call these
times of greater and lesser heat seasons. Thus differences
in the length of daylight cause the seasons. The seasons

do not cause the change in the length of day.
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The Earth’s Tilted Axis

There are reasons for the change in the length of
day. The earth’s axis is tilted. ‘Because of this some
places are exposed longer to daylight. They have longer
days. Other places have longer nights. They are exposed
longer to darkness. D\jring the winter the North Pole
never gets any light but at the South Pole the sun is
always shining. As you move south from the North Pole,
the days get longer and longer and the nights get shorter
and shorter., The opposite happens as you move north
from the South Pole. Between the two poles lies a point of
half day and half night. The tilt in the earth’s axis, there-
fore, explains why some places have shorter days than

others.

The Earth’s Revolution

In addition to spinning on its axis, the earth revolves
around the sun. It revolves around the sun every 365 1/4

days. This is the earth year. For convenience’s sake we

treat it as if it were 365 days long. (8) To account for the
" quarter day”, (9) we add an extra day to February every
four years. This is leap year.

When the earth revolves around the sun, it stays

tilted in the same direction, always pointing to. the North

Star. For this reason the North Pole is sc\)metimes tilted.

away from the sun and in total darkness.- But at other
times it is tilted toward the sun. Then it is in constant
sunlight, and the Northern Hemisphere receives more of
the sun’s energy. During this time the South Pole is in
complete darkness, and ‘the Southern Hemisphere receives
less of the sun’s energy. At other times the South Pole is
in constant sunlight, while the North Pole is in complete
darkness.

Because of these changes, places on the earth with
long days and short nights begin to have long nights and
short days (10) at certain times. When the poles are not

tilted toward or away from the sun,”however, there is
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equal light and darkness everywhere. This is called an
equinox. Thus the tilt of the earth’s axis makes night and HFFOw

day unequal. But the earth’s revolution causes the North

and South poles to be tilted toward or away from the sun

at various times of the year.

Notes:

1.

. To account for the "quarter day”,

like a bright streak of spilled milk
R R — b 493, AR Z K

. Although the sun is small for a star, compared with the earth, it is larger than can easily

be imagined.
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. This energy, falling on the earth’s surface as sunlight, makes life as we know it possible

RX—REEE AR R IREE, E AT WEKB TR, X —ARMNBRMEY . as

we know it B3EAIE.

. These four factors are the earth’s shape, rotation, tilt, and revolution.

XA EREBRAER ., BB AARAR.

. Even if the earth were not spining on its axis, tilted and revolvmg around the sun, it:

would be unequally heated by the sun’s energy.
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KHEHEEE.

. The earth’s rotation makes it possible for all of the earth’s surface to be exposed for an!

equal amount of time to the warming light of day and the cooling dark of night.
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. But this is not the case.

HEEORARXHE.

. For convenience’ sake we treat it as if it were 365 days long.

A EERL, RIHEEEFK 365 K.

v

A A1/4 K" »account for X F E/E tﬂ“ﬁ%”:ﬁ“ﬁi’rﬁ”m%‘ .

10. places on the earth with long days and short nights begin to have long nights and short

days
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Review

I . Reading comprehension questions.

1. Which of the following factors is a factor that controls the amount of the sun’s energy

. falling on different ‘parts of the globe? :
A) Equinox
B) Climate
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C) Revolution

D) Green plants

e

. When is spring equinox?
A) It is around march 21 in the South Hemisphere.
B) It is around June 21 in the North Hemisphere.
C) It is around September 21 in the South Hemisphere.
D) It is the same day as fall equinox.
3. Which of the following is not true?
A) Stars you can see with the naked eye are all in the milk way.
B) The diameter of the earth is about 108 times smaller than that of the sun.
C) The sun in the solar system is the most important and largest star in our galaxy.

D) The sun is the nearest star frole the earth.

I . Match the Chinese meanings in Column B to the English words or phraées in Column A.

Column A Column B
a. tilt 1. 5%

b. equator 2. B4

c. galaxy 3. KFE#Y
d. telescope : 4. RIBEH
e. circle 5. i

{. rotation 6. WE¥

g. leap year 7. BR

h. axis 8. A%

i. solar 9. Mtk

j. South Pole 10. 3k

k. spin 11. A%

l. equinox 12. RiE
m. revoldtion 13. G&. B4
n. fiery 14. A #+

o. trillion.-

15. BInHE



2. Earthquakes

Cause of Earthquakes

Earthquakes occur without warning; they are a
sudden shaking of the earth’s surface.

It has been estimated that about a million
earthquakes occur each year. Of these, however, only
about twenty could be classed as severe. One of the most
devastating occurred in Japan in 1923. It took 140 000

lives and caused damage estimated at 3000 million dollars.

Severe earthquakes are confined to definite zones
around the world. '

Several theories have been suggested to explain why
earthquakes happen. One of these theories states that the

erosion of-very high mountain ranges is the indirect cause.

The earthquake zones tend to follow high mountain
ranges. The material removed from the mountain ranges
is washed down by the rivers on to the nearby continental
shelves. (1) Thus the mountain ranges-tend to become
lighter and the continental shelves heavier. The shelves

therefore tend to sink and the ranges to be pushed up.

These two opposing forces may cause huge sections of the

earth’s crust to give way and slip one over the other.

It is probable that a long time ago the Snowy
Mountains were an earthquake zone. These moutains
were originally much higher but, having been worn down
a great deal, the area has become stable.

The ” plate” theory is another theory that éxﬁlains
the occurrence of earthquakes.

It is now generally accepted that the earth’s crust is
not continuous but divided into six rigid plates somewhat
like the pieces of leather in a soccer ball.

Accurate measurements have shown that the plates
are moving. Where they are moving apart, magma is
welling up from beneath the earth’s crust forming new
rocks to fill the gap. (2) Where they are pushing
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