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Our Solar System

BEFORE YOU READ

After you read this section, you should be able to answer
these questions:

e What are the parts of our solar system?
¢ When were the planets discovered?

e How do astronomers measure large distances?

What Is Our Solar System?

Our solar system includes our sun, the planets, their
moons, and many other objects. At the center of our solar
system is a star that we call the sun. Planets and other
smaller objects move around the sun. Most planets have
one or more moons that move around them. In this way, our
solar system is a combination of many smaller systems.

Neptune

Jupiter Saturn Uranus

The planets and the sun are some of the objects in our solar system.

How Was Our Solar System Discovered?

Until the 1600s, people thought that there were only
eight bodies in our solar system. These were the sun,
Earth’s moon, and the planets Earth, Mercury, Venus, Mars,
Jupiter, and Saturn. These are the only objects in the solar
system that we can see from Earth without a telescope.

Once the telescope was invented, however, scientists
were able to see many more bodies in our solar system. In
the 17th century, scientists discovered some of the moons
of Jupiter and Saturn. Uranus and several other moons
were discovered in the 1700s. Neptune was discovered in
the 1800s. Pluto was not discovered until the 1900s.
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National Science
Education Standards

ES 1c, 3a, 3b, 3c
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Describe As you read, make
a chart showing the parts

of our solar system that
were discovered in the
following time periods:
before the 1600s; the 1700s;
the 1800s; and the 1900s.

STANDARDS CHECK

ES 3a The earth is the third
planet from the sun in a system
that includes the moon, the sun,
eight other planets and their
moons, and smaller objects,
such as asteroids and comets.
The sun, an average star, is the
central and largest body in the
solar system. Note: In 2006,
the International Astronomical
Union ruled that Pluto is no
longer considered to be a
planet.

1. Identify List three kinds
of objects that make up our
solar system.
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JZa(0Bl Our Solar System continued

Math Focus

2. Convert Scientists
discover an asteroid that is
3 AU from the sun. How far,
in kilometers, is the asteroid
from the sun?

Math Focus

3. Convert About how many
light-minutes from the sun is
Neptune?

How Do Scientists Measure Long Distances?
Remember that astronomers use light-years to mea-
sure long distances in space. To measure distances within
our solar system, astronomers use two other units: the

astronomical unit and the light-minute.

One astronomical unit (AU) is the average distance
between the sun and Earth. This distance is about
150,000,000 km. Earth is 1 AU from the sun. Neptune is
about 30.1 AU from the sun. Therefore, Neptune is about
30.1 X 150,000,000 km = 4,500,000,000 km from the sun.

Another way to measure distances in space is by using
the speed of light. Light travels at about 300,000 km/s in
space. In one minute, light travels about 18,000,000 km.
Therefore, one light-minute is equal to about
18,000,000 km. Light from the sun takes 8.3 minutes to
reach Earth. Therefore, Earth is 8.3 light-minutes from
the sun.

Sun Earth

1 light-minute
——

' 1 astronomical unit '
One astronomical unit equals about 8.3 light-minutes.

How Is Our Solar System Divided?
Astronomers divide our solar system into two main
parts. These parts are called the inner solar system and

the outer solar system.

THE INNER PLANETS

The inner solar system contains the four planets that
are closest to the sun: Mercury, Venus, Earth, and Mars.
The inner planets are also sometimes called the
terrestrial planets. Terrestrial means “like Earth.” Mercury,
Venus, and Mars are like Earth because they have dense,
rocky surfaces, as Earth does. The figure on the top of the
next page shows the orbits of the inner planets.
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The Inner Planets

Mercury
\

THE OUTER PLANETS

The outer solar system contains four planets: Jupiter,
Saturn, Uranus, and Neptune. The outer planets are very

different from the inner planets.

T he outer planets are very large and are made mostly
of gases. Therefore, Jupiter, Saturn, Uranus, and Neptune
are sometimes called the gas giant planets, or simply the

“gas giants.”

The distances between the outer planets are much
larger than the distances between the inner planets. For
example, the distance between Jupiter and Saturn is
much larger than the distance between Mars and Earth.
The figure below shows the orbits of the outer planets.

The Outer Planets

Neptune

Inner
Planets
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Jupiter

TAKE A LOOK

4. Identify Which of the
inner planets is closest to
the sun?

5. Identify Which of the
inner planets is furthest from
the sun?

Chitical Jhinking

6. Compare Give two
differences between the
inner solar system and the
outer solar system.

TAKE A LOOK
7. Identify What planet is
farthest from the sun?
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SeCtion I REViEW NSES Es 1c, 3a, 3b, 3¢

SECTION VOCABULARY

astronomical unit the average distance be-
tween the Earth and the sun; approximately
150 million kilometers (symbol, AU)

1. Calculate Mercury is about 0.39 AU from the sun. About how many kilometers
from the sun is Mercury? Show your work.

2. Identify Name the four planets in the inner solar system.

3. Identify Name the four gas giant planets.

4. Infer Scientists sometimes use light-hours to measure distances in our solar system.
What is a light-hour? About how many kilometers make up one light-hour?

5. Explain Why do scientists use light-minutes and light-hours instead of light-years
to measure distances within our solar system?
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