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1. WHY IS THE SOLAR SYSTEM
THE WAY IT IS@

As far as® we know there is no reason why the solar
system is arranged exactly as it is. It might have been
arranged differently, jﬁst as there are other solar systems
in the universe arranged differently. This has to do with®
the way ‘?se ginated. But man has discovered certain
laws of nature that seem to keep the solar system in ‘its

present pattern. .

Earth, hk\‘?hﬁ er planets, follows its path or orbit,
around the sun. The period of time that the earth takes
- to go around the sun is called a year. The other planets
_have orbits larger or smaller than the earth’s.

How  this solar system ‘came to® be and how thc
planets came to have the size, location, and orbits - they
have, astronomers cannot fully explain. But they have two
main types of theories. One type of theory suggests that
the formation of the plancts was a part of the gradual
change of the sun from a whirling mass of hot gas to its
present size and brilliance. The planets formed as small
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whirling masses in the giant gas and dust cloud as it turned.,

Another group of theories is based on the idea that at
some time there was -a near-colligjon between the sun and
another star passing nearby. ; Large pieces of the sun were
pulled away and began to re &e around the sun at
different distances. Thesé are w' planets, :

No matter which theory is right, the solar systém’came
‘to be as it now is more or less by chante®', " Why ‘does
it stay this way? Keplei’s ‘Laws@ of Planc;:a.ry Motion
state that all planets travel about the sun in an elhptlcal
(oval) path; that a planet moves faster i its orbit as it
nears the sun; and-that there: is a relation "between its
distance from the sun and the time it takes to mhake an
orbit.: Newton’s Law of Gravitation® , of which Kepler’s
three laws wete an indispensable part, explained how two
objects attract each other. So the solar system- feﬂlains as
it is because certain laws of natuge mamtam the relation
ship of the sun and the planets.

® No matter-... by chance: RERB—FELTER, AHRTRSA
ERXFRERF ARSI, No matter ... right, FikHREMN. ®
kepler’s laws: HE#HER (QTESHIEBREMR). FL8 (Jobannes
kepler, 1571—1630) mma&;’cé}eg. ® Newfon’s Law of Gravitation:

ESWTAINER. g

0.'_{2‘.



2. WHAT. KEEPS THE SUN SHINING?

It may be hard for you to believe; but-when you lock
at the stars that shine at night and the sun that shines by
day, you are looking at the same kinds of objects!

~ The sun is really a star. In fact, it’s the nearest
star to the earth. = Life as we know it depends on the sun.
Without the sun’s heat, life could not have started on
earth. -Without sunlight, there would be no green plants,
no animals, no human beings.

The sun is 93,000,000 miles from the earth. The
volume, or bulk, of the sun is about 1,300,000 times that
of the earth!® Yet an interesting thing about the sun is
that it is not a solid bedy like the earth.

Here is how we know this: The temperature on the
surface of the sun is about 11,000 degrees Fahrenheit.
This is hot enough to change any metal or rock into a gas,

" so0 the sun must be a globe of gas!

Years ago, scientists believed that the reason the sun
shone, or gave off light and heat, was that it was burning,
But the sun has been hot for hundreds of millions of years,
and nothing could remain burning for that long,

© Tifpvolume ... carth: KENERAEHMRERE 130 Tih..: .,



Today scientists believe that the heat of the sun is
the result of a process similar to@ what takes place in
an atom bomb. The sun changes matter into energy. -

This is different from burning. Burning changes
matter from one form to another. But when matter is
changed into energy, very little matter is needed to produce
a tremendous amount of energy. One ounce of mattér
could produce enough energy to melt more than a mﬂ;hon
tons of rock!

So if science is right, the sun keeps shining because it
is constantly chang'ing matter into energy. And just one
per cent of the sun’s mass would provide enough cncrgy to
keep it hot for 150 billion years!
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3. WHY LO. SUNSETS LOOK RED ?

A beautiful red sunset, the colors warm and glowing,
is one of the lovcliest sights we can imagine. And some-
times, when we look at it we might say, ‘“See how red the
sun is!”

But, of course, we know that the sun itself hasn’t be-

- come ‘red or changed in any way.. It merely looks that

way to us at that particular time of day. In fact, at that
very moment"people are looking at-that same sun thous-
ands of miles to the west and it doesn’t look red to them at
all.

What produces the colors of a sunset is the distance
that the sunlight must travel through our atmosphere.
The lower it is, the more of our earth’s atmosphere does
that light travel through.

But first, let’s remind ourselves that sunlight is a mix-
ture of light of all colors. Normally,® this mixture of
light appears as white ic our eyes. But the atmosphere
has molecules of air, dust, water vapor, and other im-
purities present in it. As the light passes through them,

(® Normally: #¥-F In general g} Generally speaking, #i% 5 i % 4~
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. differemt colors are scattered by these particles. Now,
it so happens our atmospbere scatters out violet, blue,
and green light more than it does the reds and yellows.
So when the sun is- low, thiS scattering leaves, "‘more reds
and yellows for us to see and w *@e r¥ddish sunset.
: By the way ,this scattering of light also explains why
the sky looks blue. Violet and blue light have short waves
. and are scattered about 10 times more than red dight waves
by our atmosphere. This means that the red rays go
straight through our atmosphere, while the biue waves
~don’t come through directly but are scattered by the air,
water, and dust particles. It is this scattered light that
we see as the blue sky when we look up.@

® Iris ... look up: KANBAWBLH, BiM24D s 28 thisacat.
tared. light, . 38 LR R Gh4 Jas We ace. this scattend lighs o the blue
sky when we look up, S, Lk
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4., WHAT IS THE EARTH MADE OF ?.

'*“Man is'now preparing to explore' the:moon and other
planets — and Le still ‘doesn’t know exactly what his own
earth is made of! ’

" A sort of rough driswer to this question- wduld be
The earth is a big ball, or sphere, made mostly of rock.
Inside the earth the rock is melted, but the outside cover is

" hard rock. - Léss than one-third of the earth’s surface is
land and more than two-thirds are water. ’

* . Now tel’s consider this in a little more detail. The
outside of the carth is a crust of rock about 10 to 30 miles

“thick. This crust is somciimes called “the lithosphere.”®

The high parts of this crust are the continents, and the low
parts of it hold the waters of the oceans and the greatinland

“seas and lakes. = All the water on the surface, including

""tﬁe' oceans, lakes, rivers, and all the smaller streams, is
‘called® the hydrosphere.”®

Men have been able to examine only the outermost
part of the crust of rock that forms the outside of the earth,
which is why it’s so hard to know what the earth is like on

%D “the lithbsphere™: HHME, mﬁmmummn%mm.
@® hydrosphere: KB, HIRBTEA KR < A
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the inside® . In drilling wells and digging mines, it has
been found that the deeper the hole is made, the
higher the temperature becomes. At two miles below
the surface of the earth, the temperature is high epough to
boi! water.

But scientists have also been able to find out:about
the inside of the earth from studies of earthquakes. They
believe that the temperature does not increase. as repidly
deep down as it does in the crust. So they think that at
the core or center of the earth the temperature may not
be more than 10,000 degrees Fahrenheit. Of course,
that’s plenty hot — since a temperature of 2,200 degrees
would melt rocks!

The crust of the earth has two layers Thc ‘upper
- layer, which makes the continents, is of granite® ., Under
the layer of granite is'a thick layer of very hard rock
called “basalt® .”  Scientists believe that at the center
of the earth is a huge ball of rrioltf:n iron, with a _diamgtér
of about 4,000 miles. ‘Between the central ball and the
rocky crust is a shell abou: 2,000 miles thick called “the
mantle® > The mantle is probably made of a kind of

. rock called “clivine@ ’,

® which is why ... on the inside: 3yIERI%] M35 N4y, which 4N

EEMIT, EMNTPEEE, @ granite: LM A, EHAITERIHOH
ERiEE. ® “basalt”: "LRH", —FHITRI MBI, ®

“the M” 'M M ;pﬁg' () ‘folivine”: 'ﬁﬁ#.a Tﬂﬂ

3.3 JX- N

o R e

L 4]



5. WHY ARE ECLIPSES® SO RARE ?

When the moon in its journey around the earth passes
directly between the earth and the sun, it casts its shadow
on the surface of the earth, and an eclipse of the sun takes
place. a

An eclipse of the sun occurs only when the moon is
" new, for then the moon is on that side of the eanh facmg

toward the sun® Then why isn’t there an eclipse of the
sun every time there’s a new moon? The reason is that the
path of the moon around the earth does not lie directly in
line with the orbit of the earth about the sun. In xtsr.‘29-
day trip around the earth, the moon passes sometimes above
and sometimes below the path of the earth. o

" An eclipse of the sun can be total, annular, or parual
If the moon hides the sun completely, the eclipse is total.
But the moon lS not always the same distance from the carth
‘(i)ften, it is too far from the earth to hide the sun completely.
Then. whcn an echpse takes place, the moon is seen as
a dark disk which covers the whole sun exuept a narrow ring
around its edge® . This thin cncle of light is called “tl}e

® eclipse: (H, A, E£¥H, ARSTEHMRAAHE2 M. BAMRRR
HE, R EBRBANRZDAM. @ facing toward the sun: 337
SREEEGETIE, BiE&i side, ® Then, when ... its edge: FA,
% Hih RN, aﬁ]ﬁiﬁﬁlﬁﬁﬂﬁﬁﬁ—RgﬂﬁB’J@ﬁ BTEEHAZXRT
—Ii’é’ﬁﬂgﬂ:ﬂ;ﬂ. BT A, .
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annulus,” meaning “ring.”” This is an annular eclipse,
w""“?- o

An echpsc is partlal whcncvcr only part of the dlSk of the
moon comes between thc sun and the carth

An echpse of the moon occurs only when the moon is
full for then it is at the opposxte side of the earth from the
" sun. When' thc moon comes dm:ctly behind the earth,

', as seen from t.he sun it passes gradually into thc great
shadow-cone cast by thc earth and dlsappears from view,

A total echpse of the moon thcn occurs A partlal echpso
" takes place when the moon enters only partly mto t.he
" shadow.

In somc years, no echpsa of the moon occur In
other years, thcre are from one to three. Evcry ycar, there

. “must be at least two solar cchpsa, and there may be as

‘many as five. At any one place on. the earth’s surfacc, a
" total solar eclipse will be visible only once in about 360

" years.
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