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Sky watchers use the telescope in the observatory
at Midi Peak, France.




Fichire This .5 v ddinl
R
International Space Station

] B 5% (] 25

Thinking Like a Scientist .........
BRFER R

Hands-on Science ..................
¥ 5 LK

How a Rocket Works

K Fi A2 Al T AERY

Science Notebook ..................
MERESFR




One Small S

—IN /4

On July 16, 1969. the Apollo 11 spacecraft’
blasted off~ from Earth. Three days later. the
spacecraft and its three astronauts’ entered the
|\ orbirof themoon. History was about to be
et upans were about (o walk on the moq
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stronaut Mike Collins stayed in the command module'

orbiting the moon. Astronauts Neil Armstrong and Edwin

“Buzz” Aldrin climbed into a smaller space craft to head
down to the moon’s surface’. As the Eagle landing craft® got closer
to the moon, Armstrong spotted* trouble. They had missed the ideal®
landing site. They were headed for® a place covered with boulders’.

If the Eagle were damaged on touchdown?, the astronauts could be
stuck® on the moon forever. They had to act quickly. Armstrong turned
off the automatic landing system'®. He would have to pilot' the Eagle
down himself.

Could the astronauts avoid'? a crash'*? Tense'* moments went by.
Instruments'® showed they had less than 30 seconds worth of fuel'®
left. Then Armstrong’s voice crackled!” over the radio. “Houston’®
... Tranquillity Base’® here. The Eagle has landed.” The announce-
ment** made the whole world cheer.

The moon landing is just one example of how technology, skill, and
imagination come together every day to help us explore?!

our world and beyond. This is a book about where we are

now, where we have been, and where we are going. Pay
attention now—you just might be one of the brave
astronauts flying a spacecraft in the near future!
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ay after day, year after year, Earth revolves' around the

sun. The sun is the center of our solar system and, in a

way, it is our anchor’. With the strong pull of its gravity”, the
sun keeps Earth in orbit. The sun also is our major source* of energy”.
Without the sun’s light and heat. life on Earth would not exist".

Earth’s Neighbors

Earth isn’t the only planet that circles the sun. In fact, our solar system is
made up of the sun and everything that revolves around it. This includes
planets and their moons as well as asteroids’, comets®, and other objects.

Since ancient” times humans have studied the skies.
The ancient Greeks'” made up stories about the
stars. Native Americans'' celebrated'” the
phases of the moon'? in special ceremonies'*.
Today, advances' in technology'® have im-

proved'’ our understanding of what’s out there.
We now know, for example, a lot more about

the nine planets in our solar system.

W /it tools do you know about
that have helped ws learn abour

our solar system.”
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The Inner Planets’

The four planets closest to the sun are called
the inner planets. The inner planets are made
up of solid, rocky materials”.

Mercury' is the planet closest to the sun.
Mercury’s very thin atmosphere* leads to
huge changes in temperature’. During the day
the sun’s rays make this planet very hot. At
night the thin atmosphere can’t keep in heat,
and it gets very cold on Mercury.

Venus® is next in orbit around the sun. Thick,
swirling’ clouds surround Venus. These
clouds trap® the sun’s energy and make the
surface of the planet very hot—more than
450°C (842°F).

Earth’s orbit comes next. (Third rock from
the sun!) Our planet is largely covered with
water. Earth is the only planet in our solar
system with enough oxygen” in its atmo-
sphere to support life as we know it.

THE

INNER PLANETS

Mars'' is the fourth inner planet from the
sun. Mars is known as the red planet because
of its dusty'' red surface. Scientists think
Mars once had a lot of water on it. Some
believe there is still ice and even liquid wa-
ter under its surface.
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The Outer Planets’

The outer planets are farthest from the sun
and are much colder than the inner planets.
Except for Pluto?, the outer planets are made
up mostly of gases. Pluto is probably made
mostly of icy matter.

Jupiter® is the largest of all the planets —
more than ten times wider than Earth. Jupi-
ter is mostly gases, but it probably has a solid
core®. At least 16 moons orbit this huge

planet.

Saturn® is the sixth planet from the sun. Sat-
urn is famous for the rings of dust and ice
that spin® around it. People on Earth spotted
Saturn’s rings back in the 1600s. At that time
telescopes’” weren’t very powerful so it
wasn’t clear how many rings there were. We
now know Saturn has seven major rings.

THE OUTER PLANETS

Uranus

Uranus® also has rings surrounding it. These
rings weren’t discovered until 1977. When
viewed from Earth, Uranus appears to rotate’,
or spin, on its side.

The last two outer planets, Neptune'’ and
Pluto, have orbits that overlap''. Most of the
time Pluto is farthest from the sun. But some-
times Pluto’s orbit brings it closer to the sun,
and Neptune becomes the most distant'?

planet.
outer planet
Pluto
Jupiter
core
Saturn t
6. spin ) i pip 4
7 telescope
8. Uranus
9. rotate
10. Neptune
11. overlap B2
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Asteroid belt

Jupiter

Asteroids

Other objects orbit the sun along with big
planets and their moons. An asteroid is a rock
that can be about as small as a house or as
large as the state of Texas'. Most asteroids
revolve around the sun in an asteroid belt
located? between the orbits of Mars and
Jupiter.

Meteoroids’

Sometimes small pieces of dust and rock
come close enough to Earth to be pulled by
gravity into Earth’s atmosphere. As the piece
of rock or dust, called a meteoroid, travels
through the air at high speed, it becomes hot
and starts to burn. Then it’s called a meteor®.
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Have you ever seen streaks” of light in a clear
night sky? These “shooting stars®” are
meteors.

Although most meteors burn up before they
reach the ground, some are large enough so
that part of the meteor reaches Earth. If a
piece of rock does hit, it’s called a meteorite’.
Scicentists collect and study meteorites to
learn more about where they come from.

Comets

Often described as “*dirty snowballs,” com-
ets are large chunks® of ice, dust, and gas that
orbit the sun. Sometimes their orbits take



Students with a large metegfite .4

them far away from the sun. When comets
get closer to the sun, more of their ice be-
comes gas. This gas gets pushed out from
the comet—so it looks like the comet has a
tail. A comet’s tail can be millions of kilo-
meters long.

In 1997 the comet Hale-Bopp' passed
close enough to Earth to be seen. Prob-
ably more people saw this comet than
any other one in history.
1. Hale-Bopp

2. argue )

3. consider )

4. debate =0

”»

sighting " %

6. Halley's comet BEH R

Com‘et Hale-Bopp

Pluto the Comet?

Some scientists argue? that
Pluto should not be called a
planet at all. They say it’s too
small—smaller than our own
moon—and mostly made of
ice like a comet. But Pluto
has been considered?® a
planet since its discovery in
1930. The debate* continues.

J

This boy had his face
painted to celebrate the
sighting® of Halley’s
comet® in 1986. He will
be 81 when this famous
comet returns.
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Eye' on the Universe?:

Gathering® Space Data*

Scientists have been collecting information
about space for hundreds of years. Astonish-
ing® discoveries have been made in the last
decade® with data collected from the Hubble
Space Telescope’. Collecting vast amounts
of data about space, the Hubble is our most
powerful eye on the universe.

The Hubble
Space Telescope
is about as long
as a school bus.

decade

Hubble Space Telescope MEFN AR SEBInH

interpret ) i

identify
pattern n % 7 SN

measure 1 IR=5

12. astronomical unit

13. relationship

14. hint " i

Thinking Like a Scientist:

When scientists interpret data, they iden-
tify” patterns'® and answer questions with
the new information. Scientists have col-
lected data about distances in space. Space
is so big that distances are measured'' in

Average distance Time it takes to

Astronomical Units'> (AU). One AU is
149.6 million kilometers—the average
distance between Earth and the sun. Use
the data in the table to answer the ques-
tions below.

Pl from the sun orbit the sun Which planet takes the
(astronomical units) (in Earth years) |0ngeSt time to orbit the
Meroury 0.4 AU B0 tays sun? The shortest time?
Venus 0.7 AU 7.4 months What relationship* can
St L Lol you see between AU and
Mars 1.5AU 1.9 years orbiting times?
Jupiter 52 AU 12 years HINT": Find the distance
Saturn 9.5 AU 29.5 years from the sun to each
Uranus 19.2 AU 84 years planet. Then look at the
Neptune 30.1 AU 165 years amount of time “. takes
. o 948 years the planet to orbit the sun.
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eople have always looked to the sky

and wondered about what they saw.

The ancient Greeks made imaginary
connect-the-dot! pictures to explain patterns
of stars in the sky. Some of these pictures,
called constellations?, were based on stories
about the superhuman® Greek gods. One myth*
goes like this.

The Story of Big Bear and Little Bear
The king of the gods, Zeus, had a wife named
Hera®. Queen Hera became jealous’ of a pretty
woman named Callisto®. One day Queen Hera
decided to get rid of Callisto by changing her
into a bear.

Callisto was upset’. She went home for help.
On the way, she ran into her son. He did not
recognize'® her as a bear. He aimed his arrow
at'!' her. Just before the arrow flew, Zeus swept
down'? from the sky and turned Callisto’s son
into a bear too. Then Zeus grabbed'” both bears

14

The Big Dipper is part of

the Ursa Major** (Big Bear)
constellation. Ursa Minor‘.G
(Little Bear) is the Little Dipper.

by the tail and tossed'* them up into the sky.
That’s how the Little Bear and Big Bear con-
stellations came to be.

Imaginary stories about constellations may not
seem useful to us now. But ancient people had
few tools available to them. As technology
advanced, so did our understanding of our
solar system.
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Galileo Galilei':

Father of Modern Science

In the early 1600s, an Italian scientist named
Galileo Galilei used a telescope to study ob-
jects in the sky. Galileo used a simple tele-
scope that allowed him to see things at mag-
nifications? 20 times greater than with the
naked eye’. This may not seem very power-
ful today, but the telescope allowed Galileo
to describe great things. He saw that the moon
had craters®. He saw that the planet Venus
goes through phases just like our moon. He
also saw four moons circling® Jupiter.

Galileo’s discoveries caused him many
problems. At the time he lived, people be-
lieved that Earth—not the sun—was the cen-
ter of the solar system. When Galileo inter-
preted his new data, he began to think
differently. He realized that the sun was the
center of the solar system. Religious lead-
ers® disagreed with this way of thinking. They
told him to stop discussing the idea. Galileo

Galileo used this small, handheld
telescope to study the universe.

chose to give in’ to the authorities® to save
his life. But the evidence” was there for any-
one to see. Eventually'’, people realized
Galileo was right. The sun is the center of
our solar system.

tow did Galileos merpretation of
data change liow people thought

about the universe?
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