
Martian Explorer This artist’s 
rendition shows how scientists think 
the Spirit Mars Exploration Rover 
looked, situated on “Husband Hill” 
on Mars.
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13,000 Years Ago–Today
The Chumash people around 
Santa Barbara and Ventura once 
made up the largest culture in 
California; rock art matches leg-
end of the Sun sending out 
sparks, making stars.

1610
Galileo Galilei from Italy 
observes Jupiter and Venus 
with his telescope; he hypothe-
sizes that Earth is not the cen-
ter of the universe. 

1530
Nicolas Copernicus of Poland 
defies the thinking of the 
time and claims that Earth 
rotates on its axis once daily 
and travels around the Sun 
once yearly. 

250–900
The Maya build observa-
tory called El Caracol in the 
Yucatan Peninsula (Mexico 
and Guatemala) from 
which they could observe 
the Sun, Moon, and Venus.

1677
Scientists think some Chumash 
rock art found in cave repre-
sents a solar eclipse that 
occurred November 24, 1677. 

Earth in Space

170016001500A.D. 200 19001800

(bkgd)NASA/JPL-Caltech/Cornell, National Oceanic & Atmospheric Administration




To learn more about astronomers 
and astrophysicists their work, 
visit .
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Interactive Time Line To learn more about  
these events and others, visit                                .

November 2005
Ashley Stroupe at the Jet Propulsion 
Lab in Pasadena, California, trains 
robots to be able to build shelters 
for people who may explore Mars. 

July 2005
Caltech announces scientists at 
the Palomar Observatory dis-
cover a possible tenth planet 
in our solar system; larger than 
Pluto, it lies in the outer regions 
of the solar system. 

1947–1949
Palomar Observatory built 
northeast of San Diego. 

July 1969
Neil Armstrong and 
Edwin Aldrin, Jr, are 
first to land on the 
Moon and Arm-
strong is the first to 
walk on Moon.

June 1983
Sally Ride is 
the first 
woman to 
travel in space, 
on Challenger 
mission STS-7. 

1990
The Hubble Space Tele-
scope is launched by 
the space shuttle Dis-
covery at the Kennedy 
Space Center at Cape 
Canaveral, Florida.

2003
US launches rovers Spirit and 
Opportunity to explore Mars 
and look for clues about the 
existence of water there.

1960 1980 2000 20201940
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Our Solar System

       If you were standing on recently discovered Eris, 
once known as 2003 UB313 or Xena, the Sun might appear as just a bright star 
in the sky. This is because Eris is more than twice as far from the Sun as Pluto. 
The discovery of Eris and other objects in our solar system was partly why 
the International Astronomical Union redefined planet. Pluto now is called a 
dwarf planet because of this new definition.

 How do you define a planet? Make a list of several 
criteria you would use to decide which objects would be classified as planets.

What is a planet?What is a planet?

Our solar system includes 
planets and dwarf 
planets and their moons, 
and other objects such as 
asteroids and comets, all 
orbiting the Sun.

LESSON 1
Structure of the Solar 
System

 Even at 
great distances, gravity 
holds objects in our solar 
system in almost circular 
orbits around the Sun.

LESSON 2
The Sun-Earth-Moon 
System

 Eclipses and 
lunar phases demon-
strate that the Moon 
reflects sunlight.

LESSON 3
The Planets and 
Their Moons

 The planets 
vary in appearance, com-
position, relative posi-
tion, size, and motion.

LESSON 4
Asteroids, Comets, 
and Meteoroids

 Comets, 
asteroids, and meteor-
oids orbit the Sun.

2.g, 4.c, 4.d, 4.e

4.d

4.d, 4.e, 9.e

4.c, 4.e, 9.a




Visit        to:

▶ ▶ view

▶ ▶ explore Virtual Labs

▶ ▶ access content-related Web links

▶ ▶ take the Standards Check

Start-Up Activities
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How do you measure 
distance?

People use words such as 
far, close, long, and short 
to describe distance. The 
meaning of these words 
depends on your experi-
ence and what you are 
describing. In the following activity, use 
different units to measure distance.

Procedure
1. Using only your hands as measuring 

devices, measure the length of this book.

2. Using a metric ruler, measure the length 
of a paperclip, your hand, your desk, and 
your classroom.

Think About This
• List What are distance units? Give some 

examples of different distance units.

• Determine Why do people use standard 
distance units? 

• Evaluate Is one type of standard distance 
unit more useful than the others? Explain.

 STEP 1 Collect  three sheets of paper and 
layer them about 2 cm apart vertically. 
Keep the left edges even.

 STEP 2 Fold  up the bottom edges of the 
paper to form 5 equal tabs. Crease the fold 
to hold the tabs in place.

 STEP 3 Staple  along the fold. Label as 
shown.

Our Solar System Make 
the following Foldable to 
compare and contrast the 
objects in our solar system.

Compare and Contrast 
As you read this chapter, draw a Venn 
diagram on each tab to compare and 
contrast the solar system objects shown on 
the tab.

ca8.msscience.com

9.b
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Learn It! Good readers compare and 
contrast information as they read. This means they look 
for similarities and differences to help them to remember 
important ideas. Look for signal words in the text to let 
you know when the author is comparing or contrasting.

Compare and Contrast Signal Words

Compare Contrast

as but

like or

likewise unlike

similarly however

at the same time although

in a similar way on the other hand

Practice It! Read the excerpt below and 
notice how the author uses compare and contrast signal 
words to describe the similarities and differences between 
Earth and Venus.

In some ways, Venus is similar to Earth. The 
two planets are similar in size, mass, composition, 
and distance from the Sun. However, there are also 
significant differences. Venus has no oceans and is 
covered by thick clouds....

Compare and Contrast 

Apply It! Compare and con-
trast the inner planets and the outer planets in 
Lesson 3.
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 1  Planets orbit the Sun in circular paths.

 2  The farther away a planet is from the Sun, the longer 
it takes to complete one revolution around the Sun.

 3 Gravity keeps the Moon in orbit around Earth.

 4  Kilometers are the most useful unit of measure when 
discussing objects in our solar system.

 5 Neptune is the most distant planet from the Sun.

 6 Scientists have found life on other planets.

 7  Earth is the only planet that rotates as it orbits 
the Sun.

 8 Comets always have a tail.

 9  Earth’s atmosphere prevents meteors or asteroids 
from crashing into its surface.

 10 A solar eclipse can only occur at new moon.

Before You Read
A or D

Statement After You Read
A or D

Target Your Reading
Use this to focus on the main ideas as you read the chapter.

1  Before you read the chapter, respond to the statements 
below on your worksheet or on a numbered sheet of paper.

• Write an A if you agree with the statement.

• Write a D if you disagree with the statement.

2  After you read the chapter, look back to this page to see if 
you’ve changed your mind about any of the statements.

• If any of your answers changed, explain why.

• Change any false statements into true statements.

• Use your revised statements as a study guide.

As you read, use other skills, 

such as summarizing and 

connecting, to help you 

understand comparisons 

and contrasts.

Print a worksheet of
this page at
 .ca8.msscience.com

http://ca8.msscience.com


LESSON 1

Figure 1 The planets and the dwarf 
planet Pluto orbit the Sun.
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Structure of the 
Solar System

Even at great distances, gravity holds objects in 
our solar system in almost circular orbits around the Sun. 

Real-World Reading Connection Have you ever looked up 
at a dark sky filled with stars and wondered whether there is life 
on other planets? How large is our solar system? What and how 
do we know about other planets in our solar system? 

What is the solar system?
For thousands of years, humans have watched the night sky. 

Ancient sky watchers noticed that, night after night, the posi-
tions of the stars didn’t change relative to each other. However, 
they noticed that some objects in the night sky moved relative to 
the stars. The ancient Greeks called these objects planets, their 
word for wanderers. 

The solar system we live in includes planets and dwarf planets 
and their moons, a star called the Sun, and objects such as 
asteroids and comets. Planets, dwarf planets, asteroids, and 
comets move around the Sun in closed paths called orbits. Some 
orbits around the Sun are shown in Figure 1. Planets can be seen 
at night because they reflect light from the Sun. The stars you 
see at night are far outside our solar system. 

 Figure 1 Are the stars you see at night located inside 
or outside our solar system?

Reading Guide

What You’ll Learn

▼ Explain why the planets 
can be seen in the night sky.

▼ Identify the different 
objects in the solar system.

▼ Describe the size of the 
solar system.

▼ Describe how the planets 
move around the Sun.

Why It’s Important
Earth’s rotation and 
revolution form the basis of 
our measurement of time.

Vocabulary
axis of rotation
period of rotation
period of revolution
ellipse
astronomical unit

Review Vocabulary
balanced forces: a net 
force of zero (p. 91)

  Science Content 
Standards

2.g Students know the role of gravity in 
forming and maintaining the shapes of 
planets, stars, and the solar system.
4.c Students know how to use 

astronomical units and light years as 
measures of distances between the Sun, 
stars, and Earth.
4.e Students know the appearance, 

general composition, relative position and 
size, and motion of objects in the solar 
system, including planets, planetary 
satellites, comets, and asteroids.
Also covers: 4.d





Table 1 Revolution and Rotation 
Periods of the Planets

Planet Period of 
Rotation

Period of 
Revolution

Mercury 59 days 88 days

Venus 243 days 225 days

Earth 24 hours 365 days

Mars 24 hours 687 days

Jupiter 10 hours 11.9 years

Saturn 11 hours 29.5 years

Uranus 17 hours 84 years

Neptune 16 hours 165 years
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The Motion of  Planets 
Have you ever seen a top spinning on the floor? The top has two 

types of motion. It spins, or rotates, around a rod through its cen-
ter called the axis. While it is spinning, it also might move along 
the floor. Figure 2 shows how a planet in the solar system also 
moves in two different ways, much like a top. Each planet rotates 
around its axis of rotation. A planet’s axis of rotation is an imagi-
nary line through the center of the planet. Planets also orbit the 
Sun while they are rotating about their axes.

The Period of Rotation
Each day, Earth rotates once around its rotation axis. Earth’s rota-

tion axis is an imaginary line that passes through the north pole 
and the south pole, as shown in Figure 2. The time it takes for one 
rotation is called the period of rotation.
The period of rotation for Earth is one day, or 
about 24 hours. Table 1 shows the period of
rotation for the planets. Six planets complete one 
rotation in 24 hours or less, which means that the 
length of a day on these planets is 24 hours or 
less. Mercury and Venus take much longer to 
make one rotation. 

The Period of Revolution
The time it takes a planet to move completely 

around the Sun is the planet’s period of revolu-
tion. The difference between the period of revo-
lution and the period of rotation is shown in 
Figure 2. The period of revolution for each of the 
planets is given in Table 1. Earth takes about 365 
days, or one year, to orbit the Sun. For the other 
planets, the period of revolution varies from 88 
days for Mercury, the closest planet to the Sun, 
to 165 years for Neptune, the outermost planet.

WORD ORIGIN
period
 from Latin periodus; means 
recurring portion, cycle;
peri–  from Greek; means 
around; 
–hodos  from Greek; means a 
going, way, journey

Motion of revolution
(orbit) around the Sun

Rotation of planet around axis

Figure 2 All planets spin 
around an axis of rotation while 
orbiting the Sun.

Describe the difference between 
rotation and revolution.
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Figure 3 All planets have elliptical, 
not cicular, orbits around the Sun.
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Kepler’s Laws of  
Planetary Motion

In the early seventeenth century, German 
astronomer Johannes Kepler studied the 
motions of the planets. Kepler used the obser-
vations of the movement of the planets col-
lected by other astronomers to deduce three 
laws that describe the motions of the planets. 

Kepler’s First Law: Planets Orbit the 
Sun in Elliptical Paths 

Kepler began studying planetary orbits in 
the early 1600s. Until this time, it was widely 
thought that planets moved in circular orbits. 
Kepler analyzed observations of Mars and 
soon realized that it did not orbit the Sun in a 
circular path. He found that Mars’s orbit 
around the Sun is an oval, or ellipse. Kepler 
also noticed that the Sun was not at the center 
of the ellipse, but slightly off to one side, as 
illustrated in Figure 3. Soon he realized that 
this fact holds true for all planets in our solar 
system, not just Mars. Today, scientists realize 
that all objects in the solar system move 
around the Sun in elliptical paths. This fact is 
called Kepler’s first law. 

 Figure 3 At what part of an ellipti-
cal orbit is the Sun located?

How do planets move?

Procedure 
1. Read and complete a lab safety form.

2. Place a blank sheet of paper on top of 
a piece of cardboard. Press two thumb 
tacks into the paper.

3. Tie the ends of a string together.

4. Loop the ends of the string around the 
tacks.

5. Place your pencil inside the loop of 
string and pull it tight. Hold the string 
tight and mark a line around the tacks. 
Make a complete closed curve. This is 
an ellipse.

6. Move the two tacks and mark another 
curve. Repeat several times with differ-
ent tack positions.

Analysis
1. Describe Is the ellipse more circular 

when the tacks are closer together or 
farther apart?

2. Explain If one of your ellipses were a 
planet’s orbit, where would the Sun be 
on the page?

4.d
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Kepler’s Second Law: Equal Area in Equal Time
Kepler also discovered that planets move faster when they are 

closer to the Sun. He found that an imaginary line connecting a 
planet to the Sun sweeps out equal areas in equal amounts of time. 
This is known as Kepler’s second law. In Figure 4, the planet takes 
the same amount of time to move from x to y as it does to move 
from A to B. For the blue area to equal the green area, the distance 
from x to y must be less than the distance from A to B. This 
means the planet moves faster when it is closer to the Sun.

Kepler’s Third Law: Orbital Period Increases with 
Distance from the Sun 

If you look at Table 1 on the previous page and Table 2 on the 
next page, you’ll notice that a planet’s period of revolution 
increases as it gets farther from the Sun. Kepler found that there 
was a specific mathematical relationship between a planet’s period 
of revolution and its distance from the Sun. This mathematical 
relationship is known as Kepler’s third law. Figure 5 shows how the 
period of revolution becomes shorter for planets that are closer to 
the Sun.

What is Kepler’s third law?

SCIENCE USE V. COMMON USE 
period
Science Use the completion of 
a cycle. There was a great 
extinction of many species, 
including dinosaurs, at the end 
of the Cretaceous Period. 
Common Use a point ( . ) 
used to mark the end of a 
sentence. The young child 
wrote her first sentence and 
then put a big period at the end.

Figure 5 During an 
Earth orbit, Mars makes 
approximately one-half
 an orbit, Jupiter about   1 � 12  
 of an orbit, and Saturn
 about   1 � 30  of an orbit.

Figure 4 In this figure, 
the time to go from x to y 
and from A to B are 
equal. Then, according to 
Kepler’s second law, the 
blue area equals the 
green area. A planet must 
move faster when it is 
closer to the Sun.




Jupiter

MarsEarthVenusMercury

Astronomical Units
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Figure 6 Measuring distances in the solar system 
using astronomical units is more convenient than 
using kilometers.

Table 2 Average Distances of 
Planets from the Sun

Planet
Average 
Distance 

from 
Sun (km)

Average 
Distance 

from 
Sun (AU)

Mercury 57,900,000   0.39

Venus 108,200,000   0.72

Earth 149,600,000   1.00

Mars 227,900,000   1.52

Jupiter 778,300,000   5.20

Saturn 1,427,000,000   9.54

Uranus 2,871,000,000 19.19

Neptune 4,497,000,000 30.06
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The Astronomical Unit
To measure the distances on Earth, units 

such as meters and kilometers are used. How-
ever, because the distances between the planets 
and the Sun are so large, astronomers use a dif-
ferent unit of distance. This unit of distance is 
the astronomical unit, which is abbreviated AU. 
The astronomical unit is the average distance 
from Earth to the Sun. One AU equals 
149,600,000 km. 

Distances of Planets from the Sun
In Table 2, the average distance of each 

planet from the Sun is given both in units of 
km and AU. Neptune is farthest from the Sun, 
as shown in Figure 6. The average distance from 
Neptune to the Sun is about 4,497,000,000 km, 
which equals about 30.06 AU. Neptune is so far 
from the Sun that light from the Sun takes 
more than 4 h to reach the planet. 

To learn more about astronomical 
units, visit . ca8.msscience.com

http://ca8.msscience.com



Figure 7 The yo-yo moves in a circular path 
because the force exerted by the string is always 
toward the center of the circle.
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Neptune

UranusSaturn

21 22 23 24 25 26 2720 28 29 30 31 32 33 34 35 36 37 38 39 40

Gravity and the 
Solar System 

Recall from Chapter 2 that every particle of 
matter in the entire universe exerts an attrac-
tive force—gravity—on every other particle of 
matter. Gravity is what keeps planets in orbit 
around the Sun. Recall from Chapter 2 that 
when an object moves in a circle, there must 
be a force on the object that is always toward 
the center of the circle. An example is shown 
in Figure 7. In the same way, the gravitational 
force between a planet and the Sun causes the 
planet to move in a nearly circular orbit.

 
Describe the motion of objects 
in the solar system if there were 
no gravity.
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The Law of Universal Gravitation
In the late seventeenth century Isaac Newton 

realized that the same type of force that causes 
apples to fall from trees also causes the planets to 
orbit the Sun. This force was the gravitational 
force. Newton’s law of universal gravitation 
showed how to calculate the gravitational force 
between any two objects. This force gets stronger 
as objects get closer together or if the mass of 
either object increases. 

The Orbits of Planets
The Sun exerts an attractive gravitational force 

on a planet. However, instead of causing the 
planet to be pulled into the Sun, this force causes 
the planet to orbit the Sun. Figure 8 shows that it 
is the combination of the planet’s motion and the 
force of gravity that causes the planet to orbit the 
Sun. Gravity causes the velocity of a moving 
planet to keep changing. The direction of the 
velocity changes so that the planet continues to 
move in a curved path around the Sun.

Formation of  the 
Solar System 

The solar system formed from a giant cloud of 
gas and dust in space called a nebula. The matter 
in this nebula began to contract as gravity pulled 
the particles closer together, as shown in 
Figure 9. Denser areas had more mass and 
exerted a stronger gravitational pull on matter in 
the nebula. This caused matter in these areas to 
clump together.

As the center of the nebula became more dense 
its temperature increased. Eventually, it became 
so hot that nuclear reactions began to occur and 
the Sun formed. You will read more about the 
formation of the Sun in Chapter 12.

The rest of the nebula, farther from the center, 
began to form into a disk. Material in this disk 
clumped together. As these clumps became 
larger, they attracted more matter, eventually 
forming the planets, moons, and other objects in 
the solar system, as shown in Figure 10.

ACADEMIC VOCABULARY
force (FORS)
(noun) an influence tending 
to change the motion of an 
object or produce motion in a 
stationary object The force of 
the bat sent the baseball in the 
opposite direction. 

Figure 8 A planet orbits the Sun 
because the gravitational force changes 
the direction of the planet’s velocity.

Figure 9 Gravity caused matter in the 
solar nebula to clump together, forming 
the objects in our solar system.
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Visualizing the Formation of the Solar System

A  

B  

C  

Figure 10
Through careful observations, astronomers have found clues that help explain how the solar 
system might have formed. More than 4.6 billion years ago, the solar system was a cloud 
fragment of gas, ice, and dust. Gradually, this cloud fragment contracted into a large, 
tightly packed, spinning disk.

Figure 10
Through careful observations, astronomers have found clues that help explain how the solar 
system might have formed. More than 4.6 billion years ago, the solar system was a cloud 
fragment of gas, ice, and dust. Gradually, this cloud fragment contracted into a large, 
tightly packed, spinning disk. A The disk’s center was so hot and dense that nuclear fusion 
reactions began to occur, and the Sun was born. B Eventually, the rest of the material in 
the disk cooled enough to clump into scattered solids. C Finally, these clumps collided and 
combined to become the planets that make up the solar system today.

Contributed by National Geographic
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Understanding the Solar System
Our solar system is comprised of a star (the Sun), planets and 

dwarf planets, and other objects such as asteroids, meteoroids, and 
comets. Gravity helped our solar system to form from a nebula 
and keeps all other objects in elliptical orbits around the Sun. 
Planets spin around an axis of rotation while they orbit the Sun. 
To measure the enormous distance between the planets and the 
Sun, astronomers use the astronomical unit, or AU. One AU is the 
average distance from Earth to the Sun.

Science nline
For more practice, visit Standards 
Check at  .

Summarize
Create your own lesson 
summary as you design a 
visual aid.

1. Write the lesson title, 
number, and page num-
bers at the top of your 
poster. 

2. Scan the lesson to find 
the red main headings. 
Organize these headings 
on your poster, leaving 
space between each.

3. Design an information 
box beneath each red 
heading. In the box, list 
2–3 details, key terms, 
and definitions from each 
blue subheading.

4. Illustrate your poster with 
diagrams of important 
structures or processes 
next to each information 
box.

ca8.msscience.com

Standards Check

Using Vocabulary

1. Distinguish between the terms 
period of rotation and period of 
revolution.  4.e

2. In your own words, define the 
term astronomical unit. 4.c

Understanding Main Ideas

3. Determine why Table 2 gives 
distances between the Sun 
and each planet as an average 
distance. What does it 
imply? 4.c

4. Organize Information Copy 
and fill in the graphic orga-
nizer below to describe 
Kepler’s laws of planetary 
motion. 4.e

Laws Description

1st Law

2nd Law

3rd Law

5. Describe the direction a 
planet would travel if gravity 
did not affect it. 2.g

6. What did the ancient Greek 
term planet mean? 4.d

A. the leaders

B. the wanderers

C. planers of fortune

D. travelers on the plane

Applying Science

7. Hypothesize why a planet far-
ther from the Sun has a longer 
period of revolution than a 
planet closer to the Sun. 4.e

8. Determine from Table 2 
how many times farther from 
the Sun is Neptune compared 
to Earth. 4.c

9. Rank the planets from 
shortest to longest periods of 
rotation. Is there any connec-
tion between distance from 
the Sun and period of 
rotation? 4.e

ELA8: R 2.3

http://ca8.msscience.com
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Parts of an Elliptical Orbit  
Planets orbit the sun in a mathematically 
predictable path called an ellipse. An ellipse 
has three measures—the length of the major 
axis, 2a, the length of the minor axis, 2b, and 
the distance between the center of the ellipse 
and the point called the focus, c. The diagram 
shows these measures.

Imagine the Sun is at a focus point and the 
planet is moving around the outer path of the 
ellipse. The orbits of planets are nearly circular. 
The eccentricity, e, shows how closely the 
orbit matches a circle. The eccentricity e �   c � a . 
A circle’s eccentricity is zero.

Example
If the eccentricity of Mercury’s orbit is 0.206 
and half of the major axis, a is 5.79 � 1010 m, 
find the approximate distance to the focus 
point where the Sun could be located in the 
orbit, c. Use the formula c � e � a.

2.g, 4.e

ALG: 2.0

Practice Problem
 If the eccentricity of Pluto’s orbit is 0.25, and half of the major 
axis, a is 590 � 1010 m, find the approximate distance from the 
center to the focus point where the Sun could be located in the 
orbit, c.

What you know: Eccentricity: e � 0.206
 Length of half of the major axis: a � 5.79 � 1010 m

What you need to find: Length from the focus to the center of the ellipse: c

Multiply: e � a � 0.206 � 5.79 � 1010 or 1.19 � 1010

Answer: The distance from the center of Mercury’s orbit to the location of the Sun is about 
1.19 � 1010 m.

Science nline
For more math practice, 
visit Math Practice at 
ca8.msscience.com.

http://ca8.msscience.com
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The Sun-Earth-Moon 
System

Eclipses and lunar phases demonstrate that the 
Moon shines by reflected sunlight.

Real-World Reading Connection Even if you live in a city 
where the sky is too bright at night to see many stars, you might 
have noticed that the appearance of the Moon is always chang-
ing. Sometimes, it isn’t visible at all. Other times, only a thin 
crescent is visible or the entire Moon can be seen. How does the 
appearance of the Moon depend on Earth and the Sun?

Earth’s Motion Around the Sun
The Sun, Earth, and the Moon can be thought of as partici-

pating in a complex three-body dance, as shown in Figure 11. 
Their movements are determined by gravitational forces. At the 
same time that the Moon orbits Earth, the Moon and Earth 
orbit the Sun together in an elliptical path. Both bodies rotate 
about their rotational axes as they move through space. 

Earth’s Orbit   
Earth orbits the Sun in a path that is almost circular. The 

actual path is an ellipse, so the distance between Earth and the 
Sun is not constant. Earth is closest to the Sun in January and 
farthest away in July. The difference between the closest and 
farthest approach to the Sun is about 5 million kilometers. 
According to Kepler’s laws of planetary motion, Earth moves 
faster when it’s closer to the Sun and slower when it’s farther 
away from the Sun.

Reading Guide

What You’ll Learn

▼ Model how reflected light 
from the Sun causes the 
Moon to shine.

▼ Explain why the Moon has 
phases.

▼ Compare an eclipse of the 
Moon and an eclipse of the 
Sun.

Why It’s Important
While lacking scientific 
knowledge about eclipses, 
people have been 
historically deceived and 
misled.

Vocabulary
satellite
lunar phase
eclipse

Review Vocabulary
gravity: an attractive force 
between all objects that 
have mass (p. 96)

Figure 11 The Moon orbits Earth, but at the same 
time, the Earth-Moon system orbits the Sun.

Infer why you always see the same side of the Moon.

  Science Content 
Standards

4.d Students know that stars are the 
source of light for all bright objects in outer 
space and that the Moon and planets shine 
by reflected sunlight, not by their own light.





Figure 13 Some scientists think an asteroid struck Earth 
early in the solar system’s formation. This impact ejected 
material from Earth that eventually became the Moon.
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Earth’s Rotation
The gravitational force between Earth and the Sun causes Earth 

to revolve around the Sun. Earth also rotates about its axis as it 
revolves around the Sun. This 24-hour rotation cycle gives rise to 
our experience of day and night as one side of Earth turns away 
from the Sun to the darkness of space. Earth’s rotation axis is 
tilted to the plane of its orbit around the Sun at an angle of 23.5°.

The Moon—Earth’s Satellite
Earth has one moon revolving around it. All planets, except 

Mercury and Venus, have moons. Moons are also called satellites. 
A satellite is an object that revolves around a planet. The surface 
of the Moon has many craters, as shown in Figure 12. These craters 
were formed when chunks of rock struck the Moon’s surface. 

What is a satellite?

Formation of the Moon  
The Moon is about the same age as Earth, 4.5 billion years old. 

It has a diameter of about 3,476 km, which is about one-fourth of 
Earth’s diameter. It has no atmosphere, and it has a smaller core 
than does Earth.

The present theory of the formation of the Moon is the giant 
impact hypothesis. According to this hypothesis, a collision 
between Earth and another large object caused a tremendous 
amount of material to be ejected into space, as shown in Figure 13. 
This material would have gone into orbit around Earth, eventually 
forming the Moon. The density of the Moon is less than that of  
Earth, which is consistent with the impact theory. The material in 
Earth’s crust and mantle has a density similar to that of the Moon.

SCIENCE USE V. COMMON USE 
satellite
Science Use any celestial 
body orbiting around a planet 
or star. Earth is one of the Sun’s 
satellites. 
Common Use human-made 
equipment that orbits around 
Earth. The Hubble telescope is 
a satellite. 

Figure 12 The Moon’s 
surface is covered with 
many impact craters.
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Figure 14 The Moon 
completes one cycle of 
phases in about 30 days.
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The Motion of the Moon 
The gravitational force between Earth and the Moon causes the 

Moon to orbit Earth. The Moon also rotates on its axis, complet-
ing one rotation in about 28 days. While the Moon rotates and 
moves around Earth, Earth is moving around the Sun. 

Phases of the Moon 
We see the Moon because it reflects the Sun’s light. As the Moon 

revolves around Earth, the illuminated portion of the Moon 
appears to change. The different appearances of the Moon as it 
orbits Earth are called lunar phases, or phases of the Moon. The 
phases of the Moon change over a period of about 30 days. 

Figure 14 shows the phases of the Moon. As viewed from Earth, 
at position 1 you cannot see any of the illuminated portion of the 
Moon. This is called a new moon. As the Moon moves from posi-
tion 1 to position 5, you are able to see more of the Moon. At posi-
tion 5, you see the Moon as being full. Only half of the Moon is 
illuminated at the full moon phase. In fact, only half of the Moon 
is illuminated at all phases. As the Moon completes its cycle, mov-
ing from position 5 to 8, the portion of the illuminated Moon that 
you can see decreases, eventually returning to the new moon.

 Figure 14 What lunar phase occurs when the Moon is 
between Earth and the Sun?

To see an animation of the Moon’s path 
around Earth, visit 

WORD ORIGIN
lunar
 from Latin lunaris; means of 
the moon

ACADEMIC VOCABULARY
phase (FAYS)
(noun) a particular appear-
ance in a recurring cycle of 
changes
Many people gain most of their 
height during the adolescent 
phase of human development.

ca8.msscience.com.
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A lunar eclipse occurs when the Moon is in Earth’s shadow.

A solar eclipse occurs when Earth is in the Moon’s shadow.

Figure 15  Eclipses 
occur only when the Sun, 
the Moon, and Earth are 
all perfectly aligned so 
they can be connected 
by a straight line.

Lesson 2 • The Sun-Earth-Moon System 475

Eclipses
An eclipse is a total or partial obscuring of one celestial body by 

another. For example, when the Moon and Earth move so that 
they line up with the Sun, an eclipse can occur. A solar eclipse, or 
eclipse of the Sun, occurs when the Moon moves directly between 
Earth and the Sun, casting a shadow on Earth’s surface. A lunar 
eclipse occurs when Earth is between the Sun and the Moon, caus-
ing Earth to cast its shadow on the Moon. 

Lunar Eclipses
A lunar eclipse occurs when a portion of the Moon is shaded 

from direct sunlight. Figure 15 illustrates a lunar eclipse. Planets 
and the Moon do not generate the light that makes them visible, a 
fact that is demonstrated during eclipses of the Moon. During a 
lunar eclipse, Earth moves between the Sun and Moon and a por-
tion of the Moon is shaded. A lunar eclipse can occur only when 
the Moon is full. 

Solar Eclipses  
In order to have a total solar eclipse on Earth, it is necessary for 

there to be an exact alignment of the Moon, Earth, and the Sun, as 
shown in Figure 16. Then, the Moon can cast its shadow on a por-
tion of Earth. The Moon’s shadow is quite small, so a total solar 
eclipse can be seen over only a small area on Earth. A total eclipse 
of the Sun can last from a few seconds to a few minutes. 




LESSON 2 Review
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Observing the Sun-Earth-Moon 
System

Gravity keeps the Moon in orbit around Earth and also keeps 
the Earth-Moon system in orbit around the Sun. The Moon can be 
seen in the night sky because it reflects light from the Sun. The 
portion of the Moon’s illuminated side that you can see changes 
appearance as the Moon orbits Earth. These changes are called 
lunar phases. Sometimes the Sun, Earth, and the Moon align so an 
eclipse can occur. When Earth casts its shadow on the Moon, a 
lunar eclipse occurs. When the Moon casts its shadow on Earth, a 
solar eclipse occurs.

Science nline
For more practice, visit Standards 
Check at  .

Summarize
Create your own lesson 
summary as you design a 
study web.

1. Write the lesson title, 
number, and page num-
bers at the top of a sheet 
of paper. 

2. Scan the lesson to find 
the red main headings.

3. Organize these headings 
clockwise on branches 
around the lesson title.

4. Review the information 
under each red heading 
to design a branch for 
each blue subheading.

5. List 2–3 details, key terms, 
and definitions from each 
blue subheading on 
branches extending 
from the main heading 
branches.

ca8.msscience.com

Standards Check

Using Vocabulary

1. In your own words, define the 
term eclipse.  4.d

2. An object that revolves around 
a planet is called a(n)   . 4.d

Understanding Main Ideas

3. During which lunar phase can 
a solar eclipse occur? 4.d

A. blue moon

B. full moon

C. honeymoon

D. new moon

4. Diagram the positions of 
Earth, the Moon, and the Sun 
during a lunar eclipse. 4.d

5. Summarize the giant impact 
hypothesis—the present the-
ory of the formation of the 
Moon. 4.d

6. Compare and Contrast Copy 
and fill in the graphic orga-
nizer below to compare and 
contrast details of solar 
eclipses and lunar eclipses. 4.d

Eclipses Similarities Differences

Solar

Lunar

Applying Science

7. Think Critically Imagine an 
Earth-Moon-Sun system in 
which the Moon was much 
smaller than the present 
Moon. How would this affect 
solar eclipses as seen on 
Earth? 4.d

8. Explain why a new moon 
cannot be seen in the night 
sky. 4.d

ELA8: R 2.3

Tides
 

ca8.msscience.com 
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How does the Moon change 
its shape in the sky?

The Moon changes shape as you watch it in the 
night sky. Why does it do so? You can see all 
the phases that the Moon goes through in a 
month by modeling Earth, the Moon, and the 
Sun with foam balls and a lamp.

Procedure 
1. Read and complete a lab safety form.

2. Stick a foam ball onto a pencil.

3. Face a lamp or light source and hold the 
ball in front of you. Record the positions 
of the lamp, the ball, and yourself. Draw 
the appearance of the ball and its shadow.

4. Move yourself and the ball in increments of one-eighth of a 
circle. At each position, record the positions of the lamp, the 
ball, and yourself. Draw the appearance of the ball.

Analysis
1. Model  the positions of Earth and the Moon relative to the 

Sun to make a: 

• quarter moon
• full moon
• half moon
• solar eclipse

  Record the positions of Earth, the Sun, and the Moon for each 
phase.

2. Sequence  the different phases. Make a diagram to show the 
reason for the order.

 
Science Content Standards

4.d  Students know that stars are the source of light for all bright objects in outer space and that 
the Moon and planets shine by reflected sunlight, not by their own light.



LESSON 3

Sun

Mercury

Venus

Earth
Mars

Figure 16 The rocky inner planets include 
Mercury, Venus, Earth, and Mars.

478 Chapter 11 • Our Solar System

The Planets and 
Their Moons

The planets vary in appearance, composition, 
relative position, size, and motion. 

Real-World Reading Connection You might have read or 
heard about the discoveries made by recent spaceflight missions. 
What do you know about the planets? 

The Inner Planets
The four planets closest to the Sun—Mercury, Venus, Earth, 

and Mars—are often called the inner planets. Their orbits are 
shown in Figure 16. They are rocky in composition and all are 
found within 1.5 AUs from the Sun. Like Earth and the Moon, 
they have a hard surface on which a space probe can land. All 
these planets have craters on their surfaces. Meteor impacts 
created most of those craters. Two of the inner planets, Mercury 
and Venus, do not have moons. Most of what we know about 
these planets and their moons has come from robotic 
spaceflight missions. 

Name the inner planets.

Reading Guide

What You’ll Learn

▼ Compare and contrast  
the inner planets.

▼ Compare and contrast  
the outer planets.

▼ Compare and contrast  
these planets’ moons.

Why It’s Important
When considering human 
population growth, people 
will need to look to the 
planets to understand their 
options and limitations.

Vocabulary
inner planet
outer planet

Review Vocabulary
atmospheric pressure: 
force exerted per unit area 
by air particles (p. 144)

  Science Content 
Standards

4.d Students know that stars are the 
source of light for all bright objects in outer 
space and that the Moon and planets shine 
by reflected sunlight, not by their own light.
4.e Students know the appearance, 

general composition, relative position and 
size, and motion of objects in the solar 
system, including planets, planetary 
satellites, comets, and asteroids.
9.e Construct appropriate graphs from 

data and develop quantitative statements 
about the relationships between variables.





Table 3 Planetary Data for the Inner Planets

Planet Diameter 
(km)

Relative 
Mass 

(Earth � 1)

Average 
Density 
(g/cm3)

Average  
Temper-

ature (°C)

Distance 
from 

Sun (AU)

Number 
of 

Moons

Mercury  4,880 0.06 5.43 167 0.39 0

Venus 12,104 0.82 5.20 464 0.72 0

Earth 12,742 1.00 5.52  15 1.00 1

Mars  6,778 0.11 3.93  �65 1.52 2
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Mercury 
Mercury is the closest planet to the Sun, and it 

moves around the Sun in a highly elliptical orbit. 
Because it is closest to the Sun, it moves faster than 
any other planet. Mercury’s distance from the Sun 
varies from as close as 47 million km to as far as 
70 million km. There has been only one spacecraft, 
the Mariner in 1975, to visit Mercury. Mariner took 
the picture shown in Figure 17. 

Because Mercury is so close to the Sun, tempera-
tures on its surface can reach as high as 467°C. Essen-
tially lacking an atmosphere, nighttime temperatures 
can fall to �183°C. Heat absorbed by the surface dur-
ing the day easily escapes into space during the night 
without any atmosphere to act like a blanket.

Venus  
In some ways, Venus is similar to Earth. The two 

planets are similar in size, mass, composition, and dis-
tance from the Sun. However, there are also significant 
differences. Venus has no oceans and is covered by 
thick clouds, as shown in Figure 18. It has an atmo-
sphere of mostly carbon dioxide—a greenhouse gas—
that keeps heat in just as a greenhouse glass window 
does. It absorbs infrared radiation emitted by the sur-
face. The clouds reflect so much sunlight that, when 
visible, Venus is usually the brightest object in the sky. 
The planet’s great atmospheric pressure has crushed 
spacecraft and its surface temperatures are hot enough 
to melt lead.

Figure 17 Mercury has almost no 
atmosphere, and its surface is 
covered with impact craters.

Figure 18 Venus has an extremely 
thick atmosphere. Only special 
probes have been able to “see” 
beneath Venus’s dense clouds.
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Figure 19 NASA’s Magellan space probe used 
Radar to obtain these pictures of Maat Mons, 
the highest volcano on Venus.
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Exploring Venus
Venus has a long period of rotation, taking 243 Earth 

days to complete one Venusian day. It takes 225 days to 
orbit the Sun, so Venus’s day is longer than its year. Sci-
entists have used radar images of Venus, like the one 
shown in Figure 19, to learn about its surface. They 
have found volcanic features and impact craters. Venus 
is believed to have an interior similar to Earth’s. 

Earth  
Earth, shown in Figure 20, is the only known body 

in our solar system to have life on it. Earth’s atmo-
sphere—consisting mostly of nitrogen and oxygen—
affects Earth’s climate and weather; shields us from 
nearly all harmful radiation coming from the Sun; 
and also protects us from meteors, most of which 
burn up before they can strike the surface. 

Mars 
For many years, people have been interested in 

Mars, shown in Figure 21, as a likely place for life to 
have existed in the past. Although some astronomers 
claimed to have seen canals on Mars, there is no solid 
evidence for life having existed there. Its atmosphere 
—composed mostly of carbon dioxide, nitrogen, and 
argon—is so thin that average atmospheric pressure is 
less than 1 percent of Earth’s. Surface temperatures 
vary greatly from –133°C to 27°C.

Mars has two small moons, Phobos and Deimos. 
Although no one knows how they formed, they may 
be asteroids captured by Mars’s gravity.

Figure 20 From space it is easy to 
see that more than 70 percent of 
Earth’s surface is covered by liquid 
water.
Identify How is Earth unique among 
planets in our solar system?

Figure 21 Many of Mars’s surface 
features are similar to Earth’s. For 
example, liquid water once flowed 
on Mars’s surface.
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Figure 22 Iron gives 
Mars’s soil its red hue.

Table 4 Planetary Data for the Outer Planets

Planet Diameter 
(km)

Relative 
Mass 

(Earth � 1)

Average 
Density 
(g/cm3)

Average  
Temper-

ature (°C)

Distance 
from the 
Sun (AU)

Number
of Moons

Jupiter 139,822  317.8 1.33 �110  5.20 63

Saturn 116,464  95.2 0.69 �140  9.58 47

Uranus  50,724  14.5 1.27 �195 19.20 27

Neptune  49,248  17.1 1.64 �200 30.04 13
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Exploring Mars
An essential ingredient for life is water. There is evidence that 

water might have flowed on Mars in the distant past. In May 2002, 
the Mars Odyssey spacecraft detected large quantities of water ice 
close to the surface. The ice is believed to be mixed into the soil 
near the Martian south pole. Figure 21, on the previous page, 
shows the ice cap at one of the poles.

At present, Mars is too cold and its atmosphere is too thin to 
allow liquid water to exist at the surface for long. More water exists 
frozen in the polar ice caps, and enough water exists to form ice 
clouds. Images from NASA’s Mars Global Surveyor spacecraft sug-
gest that underground reserves of water may break through the 
surface as springs. In 2004 and 2005, two land vehicles collected 
data and took many pictures, such as the one shown in Figure 22. 
But, the question about life on Mars remains unanswered.  

The Outer Planets
The planets beyond the inner planets—Jupiter, Saturn, Nep-

tune, and Uranus—are often called the outer planets. They come 
after the asteroid belt, which is between Mars and Jupiter. Some 
data for the outer planets are given in Table 4.

ACADEMIC VOCABULARY
vehicle (VEE hih kuhl)
(noun) a means of transport-
ing something; a piece of 
mechanized equipment
Before driving, people acquire 
a driver’s license to operate a 
vehicle.

WORD ORIGIN
Jupiter
 from Greek Zeus pater; means 
father Zeus




Jupiter moons table

Figure 24 Jupiter’s four largest 
moons are called the Galilean moons 
because they were first observed by 
Galileo Galilei.
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Jupiter 
The largest planet in our solar system is often 

thought of as a mini solar system. That is because 
Jupiter has numerous moons and it resembles a small 
star in composition. The four largest and most well-
known moons are called the Galilean moons. They 
first were observed by Italian scientist Galileo Galilei 
in 1610. Jupiter is the first planet out from the Sun to 
have rings, which are made up of small pieces of icy 
material that orbit the planet. Jupiter’s moons can be 
seen by looking at Jupiter through a moderate-sized 
telescope. You also might see the Great Red Spot, 
shown in Figure 23, which is a giant storm system in 
the atmosphere of Jupiter. 

The Moons of Jupiter 
The Galilean moons—Io, Europa, Ganymede, and 

Callisto—are shown in Figure 24. Io is the most vol-
canically active body in our solar system. Ganymede, 
the largest planetary moon, has its own magnetic field. 
A liquid ocean might lie beneath the frozen crust of 
Europa. An icy ocean also might lie beneath the crust 
of Callisto. Jupiter has more than 60 moons—by far 
the most in the solar system. 

Exploring Jupiter  
In 1995, the spacecraft Galileo dropped a package of 

instruments into Jupiter’s atmosphere. Tremendous 
atmospheric pressure caused the instruments to fail 
after only one hour. Small amounts of water vapor and 
oxygen are detected in Jupiter’s atmosphere, but most 
of Jupiter is composed of hydrogen and helium. Jupi-
ter’s clouds, which are seen when viewing Jupiter 
through a telescope, are largely made up of ammonia.

Ganymede Callisto Io Europa

Figure 23 Jupiter’s Great Red 
Spot is a giant storm three times the 
size of Earth.
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Figure 25 Saturn’s rings are mainly 
composed of ice and rock.

Figure 26 This image of Titan 
shows two thin layers of hazy atmo-
sphere that are thought to contain 
nitrogen and methane.
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Saturn  
Many planetary observers believe that Saturn, 

shown in Figure 25, is the most beautiful object in the 
night sky. Saturn is the most distant of the planets 
known to ancient stargazers. It is a gas giant composed 
of mostly hydrogen and helium. Saturn’s ring system is 
the most extensive and complex in our solar system. 
Its rings, which are composed of mostly ice and rock, 
would just fit into the space between Earth and the 
Moon. Material in the rings ranges in size from grains 
of salt to houses.

Saturn has more than 30 known moons. The 
largest, Titan, is similar in size to Mercury. It has a 
nitrogen-rich atmosphere which might also include 
the gases methane and ethane.

Exploring Saturn  
Several spacecraft have been sent to explore Saturn. 

In 2004, the Cassini spacecraft was the first to explore 
Saturn’s rings from orbit. In 2005, the European Space 
Agency’s Huygens spacecraft entered Titan’s thick 
atmosphere. Scientists are interested in studying Titan 
because of its thick atmosphere shown in Figure 26. 
Also, some areas on Titan contain relatively pure 
water-ice, while other areas contain organic com-
pounds. Scientists feel they will learn about planetary 
formation and maybe about the formation of life by 
studying this moon.

SCIENCE USE V. COMMON USE 
ice
Science Use the solid state of a 
substance usually found as a 
gas or liquid. The rings of 
Saturn contain particles of 
ammonia ice. 
Common Use frozen water. 
They drank refreshing iced tea.
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Axis

Oribital path

Figure 27 Uranus’s axis of 
rotation is nearly parallel with 
its orbital plane.
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Uranus  
Uranus (YOOR un us) and Neptune are both gas 

giants that were discovered with telescopes. Uranus 
gets its blue-green color from methane gas above the 
deeper cloud layers. It is so distant from the Sun that 
it takes 84 years to complete one orbit. Uranus is 
unusual in that its axis of rotation is nearly parallel to 
the plane of its orbit around the Sun, as illustrated in 
Figure 27. It rotates on its side as it orbits the Sun. It 
has 27 known moons and a series of rings shown in 
Figure 28. The atmosphere of Uranus is composed of 
hydrogen and helium with a liquid core composed of 
water, methane, and ammonia.

 Figure 27 How does the tilt of Uranus’s 
axis of rotation compare to those of the 
other planets?

Neptune
Neptune was the first planet located using theoreti-

cal predictions rather than through ordinary observa-
tions of the sky. The clue to Neptune’s existence was 
that Uranus did not orbit the Sun precisely as 
expected. Neptune has 13 known moons and several 
rings. Discovered in 1846, it has not quite finished one 
orbit of the Sun since its discovery. Neptune’s atmo-
sphere is made up of the gases hydrogen, helium, and 
methane. It is methane that gives the planet its blue 
color, as shown in Figure 29.

Figure 29 Methane in Neptune’s 
atmosphere produces its distinct 
blue color.

Figure 28 
Uranus has faint 
cloud bands 
and a ring sys-
tem that are 
visible only in 
false color.
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Figure 30 Pluto’s diameter is about two-
thirds of the diameter of Earth’s Moon.

Pluto

Charon
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Dwarf Planets
The solar system also includes at least 

three dwarf planets—Ceres, Pluto, and Eris. 
A dwarf planet differs from a planet 
because a dwarf planet has not cleared the 
neighborhood around its orbit. Ceres is one 
of the many objects in the asteroid belt. 
Pluto and Eris are part of the Kuiper belt. 
You will read more about the asteroid belt 
and the Kuiper belt in the next lesson.

Ceres
Discovered in 1801, Ceres has an average 

diameter of about 940 km. It is located at 
an average distance of about 2.7 AU from 
the Sun. Ceres orbits the Sun in about 4.6 
years.

Pluto
From the time of Pluto’s discovery in 1930 

until 2006, it was known as a planet. Pluto’s 
average distance to the Sun is 39.2 AU and 
its orbit lasts 248 years. Pluto has a diameter 
of 2,300 km and three moons. Its largest 
moon, Charon, as shown in Figure 30, has a 
diameter of about 1,200 km and orbits Pluto 
at a distance of about 19,500 km.

Eris
Astronomers at the California Institute 

of Technology discovered Eris in 2005. Eris 
has a diameter of about 2,400 km and is 
slightly larger than Pluto is. Its elliptical 
orbit varies from about 38 AU to 98 AU 
from the Sun and takes 557 years to com-
plete. It has one moon, Dysnomia. 

How large are the planets?

Data Collection 
1. Read and complete a lab safety form.

2. Make a data table with three columns. 
In the first column, write the name of 
each planet.

3. Copy the data on the diameters of the 
planets from Tables 3–4 into the sec-
ond column.

4. Using a scale of 1 mm = 1,000 km, find 
the diameters of a scale model of each 
planet in millimeters by dividing the 
diameters in Tables 3–4 by 1,000. Copy 
the scaled diameter of each planet into 
the third column.

5. Using a compass, draw circles repre-
senting each of the planets where the 
diameter of each circle is the value in 
the third column of your data table.

Data Analysis
1. Compare the planets’ diameters by 

using the scaled diameters from your 
table and making a bar graph represent-
ing the nine planets. How much larger is 
Jupiter compared to Earth?

2. Evaluate Which gave you a better per-
spective to compare the relative sizes 
of the planets—the bar graph or the set 
of circles?

4.e, 9.e 




Table 5 Planets

Mercury
• Closest to the Sun
• Second-smallest planet
• Surface has many craters and high cliffs
• No atmosphere
• Temperatures range from 425°C during the day to –170°C at 

night
• Has no moons

Venus
• Similar to Earth in size and mass
• Thick atmosphere made mostly of carbon dioxide
• Droplets of sulfuric acid in atmosphere give clouds a yellowish 

color
• Surface has craters, faultlike cracks, and volcanoes
• Greenhouse effect causes surface temperatures of 450°C to 

475°C
• Has no moons

Earth
• Atmosphere, with its ozone layer, protects life
• Surface temperatures allow water to exist as a solid, a liquid, 

and a gas
• Only planet where life is known to exist
• Has one large moon

Mars
• Surface appears reddish-yellow because of iron oxide in soil
• Ice caps are made of frozen carbon dioxide and water
• Channels indicate that water had flowed on the surface; has 

large volcanoes and valleys
• Has a thin atmosphere composed mostly of carbon dioxide
• Surface temperatures range from –125°C to 35°C
• Huge dust storms often blanket the planet
• Has two small moons
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Table 5 Planets

Jupiter
• Largest planet
• Has faint rings
• Atmosphere is mostly hydrogen and helium; continuous storms swirl 

on the planet—the largest is the Great Red Spot
• Has four large moons and at least 63 smaller moons; one of its moons, 

Io, has active volcanoes

Saturn
• Second-largest planet
• Has faint rings
• Atmosphere is mostly hydrogen and helium
• Has a complex ring system
• Has at least 47 moons—the largest, Titan, is larger than Mercury

Uranus
• Large, gaseous planet with thin, dark rings
• Atmosphere is hydrogen, helium, and methane
• Axis of rotation is nearly parallel to plane of orbit
• Has at least 27 moons

Neptune
• Large, gaseous planet with rings that vary in thickness
• Is sometimes farther from the Sun than Pluto
• Methane atmosphere causes its bluish-green color
• Has dark-colored storms in atmosphere
• Has at least 13 moons
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Interactive Table To organize information about 
the planets, visit . ca8.msscience.com

http://ca8.msscience.com


LESSON 3 Review
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Summing Up the Planets
Our solar system’s planets vary greatly in size and appearance. The 
first four planets from the Sun are relatively small and rocky, 
whereas the next four are relatively large and gaseous. The dwarf 
planets are part of the asteroid belt or the Kuiper belt. Planets are 
only visible from Earth because they reflect sunlight. Much of our 
knowledge about our solar system’s planets has come from various 
spacecraft that have orbited the planets.

Science nline
For more practice, visit Standards 
Check at  .

Summarize
Create your own lesson sum-
mary as you write a script for 
a television news report. 

1. Review the text after the 
red main headings and 
write one sentence about 
each. These are the head-
lines of your broadcast. 

2. Review the text and write 
2–3 sentences about each 
blue subheading. These 
sentences should tell who, 
what, when, where, and 
why information about 
each red heading.

3. Include descriptive details 
in your report, such as 
names of reporters and 
local places and events.

4. Present your news report 
to other classmates alone 
or with a team.

ca8.msscience.com

Solar System
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Standards Check

Using Vocabulary

1. The rocky planets also are 
called the     .  4.e

2. The      are sometimes 
referred to as the gaseous 
planets.  4.e

Understanding Main Ideas

3. Contrast Earth with Jupiter. 
List three differences. 4.e

4. Explain why Jupiter and its 
moons are sometimes thought 
of as forming their own “solar” 
system. 4.e

5. Identify a solar system body 
that might have harbored life 
at one time. Why did you make 
your choice? 4.e

6. Compare Earth to Mars and 
list three similarities. 4.e

7. Which planet is shown in 
the picture below, taken by a 
land vehicle from a NASA 
spacecraft? 4.d

8. Describe what was detected 
by Mars Odyssey when it 
landed on Mars in 2002. 4.d

9. Compare and Contrast 
Copy and fill in the graphic 
organizer below to compare 
and contrast details of the 
inner planets and the outer 
planets.  4.e

Applying Science

10. Make a table that lists the 
distance from the Sun in AU, 
diameter, number of moons, 
and presence or absence of 
rings for each planet. 4.e

11. Rank the planets by number 
of moons. Is there any con-
nection between number of 
moons and any other charac-
teristics of the planets? 4.e

ELA8: LS 2.1

Planets Similarities Differences

Inner

Outer

http://ca8.msscience.com
http://ca8.msscience.com



LESSON 4

Asteroids, Comets, 
and Meteoroids

Comets, asteroids, and other objects orbit our Sun. 

Real-World Reading Connection Have you seen a meteor 
streak across the sky? Could an asteroid strike Earth, causing 
damage? How do comets, asteroids and meteors differ? 

Asteroids
Asteroids are rocky objects, smaller than a planet, that are 

found between the orbits of Mars and Jupiter. Their elliptical 
orbits around the Sun can sometimes be disturbed. This can 
cause asteroids to hit Earth or other planets. 

Where are asteroids in the solar system?
There are hundreds of thousands of asteroids in the asteroid 

belt between Mars and Jupiter, as illustrated in Figure 31. 
Asteroids are left over from the formation of the solar system 
about 4.6 billion years ago. It is thought that they crashed into 
the inner planets during the early period of our solar system. 
Asteroids lack enough gravity to have an atmosphere. Conse-
quently, their surfaces have many craters from impacts with 
other objects. 

Reading Guide

What You’ll Learn

▼ Compare and contrast  
comets, asteroids, and 
meteoroids.

Why It’s Important
An asteroid collision with 
Earth would cause mass 
devastation.

Vocabulary
asteroid
comet
meteoroid

Review Vocabulary
erosion: the process of 
wearing away rock or soil 
(Grade 6)
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Jupiter

Mars

Asteroid belt

Figure 31 Asteroids range in size from Ceres, which has a 
diameter of 940 km, to ones that are less than 1 km across.

  Science Content 
Standards

4.c  Students know how to use 
astronomical units and light years as 
measures of distances between the Sun, 
stars, and Earth.
4.e  Students know the appearance, 

general composition, relative position and 
size, and motion of objects in the solar 
system, including planets, planetary 
satellites, comets, and asteroids.
9.a  Plan and conduct a scientific 

investigation to test a hypothesis.





Figure 32 All comets 
have a nucleus. When 
close to the Sun, they 
develop a coma, a dust 
tail, and an ion tail.
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Comets 
A comet is a small, icy body in orbit around the Sun. Some 

comets have highly elliptical orbits—bringing them close to the 
Sun and taking them well beyond the orbit of Pluto. Comets may 
be leftover material from the formation of the solar system. 

The Structure of Comets 
Each comet has a solid part called a nucleus. The nucleus is a 

loosely packed lump of icy material that is often only a few kilo-
meters across. Aside from water ice, the nucleus contains frozen 
gases, dust, and bits of rock and may have a small, rocky core.

Heat vaporizes the frozen gases when the nucleus is close to the 
Sun. An atmosphere, called the coma, is produced when gases and 
dust are released by “vents” from the nucleus. This atmosphere can 
extend tens of thousands of kilometers beyond the nucleus. A tail, 
illustrated in Figure 32, extends from the coma and forms only 
when a comet is near the Sun. Solar radiation causes gases in the 
coma to glow, allowing you to see a comet from Earth.

Deep Impact
On July 4, 2005, the Deep Impact spacecraft launched a small 

probe on a collision course with comet Temple-1. The collision is 
shown in Figure 33. Before the probe collided with Temple-1 at a 
speed of 10 km/s, it recorded extraordinarily clear images of the 
comet. These images showed that the comet’s surface is covered in 
craters very much like the Moon and Mercury. Since material from 
inside Temple-1 was ejected by the impact, scientists also obtained 
a great deal of data on the composition of comets. 

ACADEMIC VOCABULARY
impact (IHM pakt)
(noun) a forceful contact or 
collision 
The impact of the bowling ball 
broke his toe.

Figure 33 Deep 
Impact produced the 
clearest images yet of a 
comet’s nucleus.

�����������	




Kuiper Belt

Neptune
Figure 34 Many objects in 
the Kuiper Belt have very elon-
gated orbits. Most of the time, 
these orbits carry them farther 
from the Sun than Neptune.

Short-Period Comets and the Kuiper Belt 
Some comets sweep very close to Earth and are seen 

often. For example, Halley’s Comet, last seen in 1986, 
has a period of 76 years. Short-period comets are more 
predictable because they take less than 200 years to 
orbit the Sun. Most short-period comets come from a 
region of icy bodies beyond the orbit of Neptune. 
These icy bodies, shown in Figure 34, are called 
Kuiper (KI puhr) belt objects.

The Kuiper belt is an area of the solar system that 
extends about 50 AU from the Sun toward the orbit of 
Neptune, which is 30 AU from the Sun. For many 
years, it was assumed that most short-period comets 
originated from the Kuiper belt. However, many 
astronomers now suggest that some short-period com-
ets originate from a region of space that is more dis-
tant than the Kuiper belt.

Long-Period Comets and the Oort Cloud 
Recall that a comet has an extreme elliptical orbit 

and travels a great distance from the Sun, which takes 
a very long time. Long-period comets have orbital 
periods longer than 200 years. Some long-period com-
ets have orbital periods in the millions or tens of mil-
lions of years.

Some scientists have proposed that these comets 
originated from a spherical, shell-like swarm of com-
ets called the Oort cloud. The Oort cloud surrounds 
the solar system. It is estimated that the outer edge of 
the Oort cloud might be as far as 100,000 AU from 
the Sun—about half of the distance to Proxima Cen-
tauri, the star nearest to the Sun.
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WORD ORIGIN
comet
 from Greek (aster) kometes; 
means long-haired (star)




Figure 35 Barringer Crater in Ari-
zona is about 1.2 km in diameter 
and about 200 m deep.

Meteoroids
Have you ever seen shooting stars in the 

night sky? Meteoroids are solid, interplanetary 
particles passing through Earth’s atmosphere. 
The term meteor refers to the streak of light 
produced by a meteoroid as it moves rapidly 
through Earth’s atmosphere. Friction vapor-
izes the meteoroid and heats atmospheric gases 
along the path of the meteoroid, making it 
look like a shooting star. The term meteorite 
refers to the remaining portion of a meteoroid 
that reaches Earth’s surface.

What are meteoroids made of?  
Most meteorites found on Earth are rocky. 

The composition of rocky meteorites is so sim-
ilar to Earth’s mantle that it suggests a similar 
origin. Some astronomers think meteorites 
came from a small planet that broke apart 
during the formation of the solar system. That 
planet, like Earth, would have had a small 
iron-nickel core and a large, rocky mantle. 

Impact Craters on Earth  
Earth, like other objects in the solar system, 

is continually bombarded by meteoroids. Most 
burn up in the atmosphere. Some are large 
enough to reach Earth’s surface. It is esti-
mated that somewhere between 1,000 and 
10,000 kilograms of meteoritic material 
falls to Earth each day. 

Large meteoroids can produce impact cra-
ters. For example, Barringer Crater in Arizona, 
shown in Figure 35, was formed about 
50,000 years ago when a large meteoroid 
struck Earth. Over time, erosion from wind 
and water causes impact craters to be filled in. 
However, Barringer Crater is located in a very 
dry part of the United States, so it is still visi-
ble. Because the Moon has no atmosphere or 
water, no erosion occurs. Therefore, impact 
craters don’t get filled in. On most moons in 
the solar system, there is little or no atmo-
sphere to protect the surface from crater-
making meteoroids.

How do craters appear?
Some objects in the solar system have 
many craters. The Moon is covered with 
them. Even Earth has some craters. 

Procedure 
1. Read and complete a lab safety form.

2. Place white flour into a metal cake 
pan to a depth of 3 cm.

3. Cover the flour with 1 cm of different 
colors of gelatin powder.

4. From different heights, drop various-
sized marbles into the pan.

Analysis
1. How did the different sizes and heights 

of the marbles affect the size or shape 
of the craters?

2. How might impact craters affect the 
appearance of different planets or 
moons?
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LESSON 4 Review
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Within the Planets’ Neighborhood
Comets, asteroids, and meteoroids orbit the Sun. Asteroids are 

rocky objects, smaller than planets, mostly found between the 
orbits of Mars and Jupiter. Some asteroids and all comets have 
highly elliptical orbits, causing them to range great distances from 
very close to the Sun to well beyond the orbit of Pluto. Meteoroids 
are rocky objects, smaller than 50 m across, usually not found in 
the asteroid belt. Meteoroids can collide with planets, sometimes 
creating large impact craters that alter the appearance to a planet’s 
surface. To impact Earth’s surface, a meteoroid must be large 
enough to pass through Earth’s atmosphere without disintegrating.

Summarize
1. Find the main topics in 

this lesson. Use the red 
headings to help you.

2. Write these main topics 
on a piece of paper, leav-
ing several blank lines 
between each topic.

3. Each main heading is 
divided into subheadings. 
List these below each 
main heading, leaving 
three blank lines between 
each. Use the blue head-
ings to help you.

4. Skim the text below each 
subheading and select 
2–3 supporting details. 
List these below each 
subheading.

Science nline
For more practice, visit Standards 
Check at  .ca8.msscience.com

Standards Check

ELA8: R 2.4

Using Vocabulary

1. Compare and contrast aster-
oids and comets. 4.e

2. Before a meteorite strikes 
Earth, it is called a(n)    .   
 4.e

Understanding Main Ideas

3. Which term refers to the streak 
of light produced by a rock 
from space as it moves rapidly 
through Earth’s atmosphere?

A. asteroid

B. comet

C. meteor

D. meteorite 4.e

4. Explain how life would be dif-
ferent if Earth had an orbit like 
that of a comet. 4.e

5. Explain why asteroids do not 
have an atmosphere.  4.e

6. Organize Copy and fill in the 
graphic organizer below to 
summarize information about 
short-period comets and long-
period comets.  4.e

Types of Comets

Short-Period Long-Period

Applying Science

7. Explain how an atmosphere is 
produced around a comet.   
 4.e

8. Evaluate Many objects orbit 
the Sun in the Kuiper belt. 
Should such an object be 
called a comet if it does not 
have a tail? Develop an argu-
ment to support your opinion.  
 4.e

http://ca8.msscience.com
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Problem
The planets of the solar system are very far apart and are differ-
ent sizes. But, you can visualize their relationships better if you 
model the distances on a manageable scale. In this lab, you will 
decide on a scale for the distance of the planets from each other 
and a scale to compare their diameters. You will model these dis-
tances on a ticker tape (calculator paper).

Form a Hypothesis

 Review Tables 2, 3, and 4  of this chapter.

 Predict  whether you will be able to use the same scale 
to model the planets’ diameters and their distances from 
the Sun.

Collect Data and Make Observations

1. Create a data table with five columns.
• List the names of the planets in column 1.
• Use Table 2 from this chapter to record the distances of 

the planets from the Sun in astronomical units (AU) in 
column 2.

• Use Table 3 and Table 4 to record the diameters of the 
planets in column 4.

2. Decide what distance will have a unit of 1 on your scale(s).
3. Convert all of your distances by using your scale(s).
4. Record the scaled distances of the planets from the Sun in 

column 3 and the scaled diameters of the planets in 
column 5.

5. Clear an area where you can spread your ticker tape without 
having to crawl under tables or desks and it will not be a haz-
ard for a major traffic area.

6. Model the distances of the planets from the Sun by measuring 
and marking the distances on one roll of calculator paper. 
Model the diameters of the planets by measuring and marking 
the diameters on a second roll of calculator paper.

Model the Solar System

Materials
roll of calculator paper
meterstick or 
 measuring tape
colored pencils
calculator

  Science Content 
Standards

4.c  Students know how to use 
astronomical units and light years as 
measures of distance between the Sun, 
stars, and Earth.
9.a  Plan and conduct a scientific 

investigation to test a hypothesis.
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Analyze and Conclude

1. Describe  the method you used to calculate the distances of 
the planets from the Sun and their diameters. Use an exam-
ple to demonstrate your exact method.

2. Describe  the locations of the planets in relation to each 
other and their relative sizes.

3. Explain  why it is difficult to model both sets of distances on 
the same ticker tape.

4. Error Analysis Explain any mistakes you made in your calcu-
lations and why you think you made those mistakes. What 
precautions can you take to avoid making the same mistakes 
again?

Communicate

Write an Article Write a newspaper article about 
distance units. Explain why some distance units 
are more useful than others for different 
situations. Give some examples of situations that 
require different distance units.

ELA8: W 1.1
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Thanks to NASA engineers like Dallias Pearson, the next 
generation of spacecraft will one day travel to the Interna-
tional Space Station, the Moon, and Mars. Pearson and other 
engineers research, design, and test new space transportation 
systems. Pearson’s experience with projects including Viking I 
and Viking II, Mars Observer, and Magellan is furthering the 
development of the Crew Exploration Vehicle, the spacecraft 
now being designed to replace the Space Shuttle fleet.

Designing the Next Generation
of Spacecraft

The Search for 
Extra-Solar Planets
Astronomers have identified more than 150 planets outside our 
solar system. No one knows what these planets really look like, 
because the faint light they reflect is overwhelmed by the stars 
they orbit. Scientists are using the new Keck Interferometer 
Nuller at the W. M. Keck Observatory to make these stars “disap-
pear.” It combines light waves from multiple telescopes to cancel 
each other out, dramatically reducing stellar glare. This may 
allow scientists to observe planets orbiting other stars.

Write a help-wanted ad for a professional to join 
Pearson’s group. Include qualifications and skills needed 
to create and test the software and systems integral to 
spacecraft design.

NASA’s Terrestrial Planet Finder mission will use the technol-
ogy of the Keck Nuller in orbiting observatories to detect and 
study planets. Visit TechnologyTechnology at ca8.msscience.com to 
research and write a short paper outlining the goals, 
structure, and timelines for the mission.

ELA8: W 1.1

(t)NASA/CXC/MSFC, (b)NASA/JPL

http://ca8.msscience.com
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Johannes Kepler’s 

Revolutionary Laws

What tools are required to make a groundbreaking discov-
ery? As a scientist working in the early 1600s, Kepler did 
not have the powerful technologies and advanced math-
ematics used by today’s astronomers. His first two laws of 
motion were published in 1609, only one year after the 
telescope was discovered! What Kepler did have was vol-
umes of carefully recorded planetary data from years of 
observation, the ability to apply mathematics to the data, 
and a vision of the solar system that was revolutionary. With 
those tools, Kepler changed the scientific world.

Deadly Impact
Asteroid 99942 Apophis is a near-Earth asteroid, one of 
hundreds studied by scientists at NASA’s Jet Propulsion 
Laboratory in Pasadena, California. Following its cur-
rent path, Apophis will zoom close enough in 2029 to 
be seen with the unaided eye. In 2036, the asteroid 
could collide with Earth. Though a collision with Apo-
phis is unlikely, NASA has developed a tentative 
response strategy, recognizing that an impact could 
cause significant damage and potential loss of life.

Visit HistoryHistory at ca8.msscience.com to research events, 
discoveries, and inventions made by Kepler and others 
during the early 1600s. Develop and perform a news 
show that highlights some of these events. Use the 
publishing of one or more of Kepler’s laws of planetary 
motion as the lead story.

Visit SocietySociety at ca8.msscience.com to gather data 
about 10 near-Earth objects that will approach Earth 
within the next 10 years. Organize the data, including 
date of approach, distance from Earth, and approxi-
mate size, in a chart and/or graph. Based on your 
research, assign an impact threat level from 1–5 for 
the time period investigated.

(t)Gustavo Tomsich/CORBIS, (b)Erich Schrempp/Photo Researchers

http://ca8.msscience.com
http://ca8.msscience.com
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CHAPTER

Interactive Tutor 

 Our solar system includes planets and dwarf planets and their moons, and 
other objects such as asteroids and comets, all orbiting the Sun.

ca8.msscience.com

Standards Study Guide

Lesson 1 The Structure of the Solar System

Even at great distances, gravity holds objects in our 
solar system in almost circular orbits around the Sun.
• Distances between the planets and the Sun are vast.

• The planets revolve around the Sun in almost-circular orbits called ellipses.

• Planets also rotate about their axes as they travel about the Sun.

• astronomical unit  (p. 465)
• axis of rotation  (p. 463)
• ellipse  (p. 464)
• period of revolution  (p. 463)
• period of rotation  (p. 463)

Lesson 2 The Sun-Earth-Moon System

Eclipses and lunar phases demonstrate that the Moon 
shines by reflected sunlight.
• The Moon revolves around Earth and is seen through reflected sunlight.

• The portions of the Moon that are visible from Earth as the monthly cycle 
unfolds are called the phases of the Moon.

• Earth rotates on its axis once each day as it revolves around the Sun in 
one year.

• A lunar eclipse can take place when Earth is between the Sun and the Moon.

• A solar eclipse can take place when the Moon is between Earth and the Sun.

• eclipse  (p. 475)
• lunar phase  (p. 474)
• satellite  (p. 473)

Lesson 3 The Planets and Their Moons

The planets vary in appearance, composition, relative 
position, size, and motion.
• The four inner planets (Mercury, Venus, Earth, and Mars) are small and rocky 

compared to the next four planets.

• The four outer planets (Jupiter, Saturn, Uranus, and Neptune) are more 
distant from the Sun, very large, and composed of gases.

• Mars and some moons of Jupiter and Saturn show evidence of the presence 
of water.

• inner planet  (p. 478)
• outer planet  (p. 481)

Lesson 4 Asteroids, Comets, and Meteoroids

Comets, asteroids, and meteoroids orbit our Sun.
• Asteroids are rocky bodies, smaller than planets, orbiting the Sun between 

Mars and Jupiter.

• Comets are icy bodies orbiting the Sun in often highly elliptical orbits. They 
sometimes come close to the Sun and develop comas.

• asteroid  (p. 489)
• comet  (p. 490)
• meteoroid  (p. 492)

Download quizzes, key 
terms, and flash cards from 
ca8.msscience.com.

4.d

2.g, 4.c, 4.d, 4.e

4.d, 4.e, 9.e

4.c, 4.e, 9.a

http://ca8.msscience.com
http://ca8.msscience.com
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Using Vocabulary
Fill in the blanks with the correct vocabulary words.

10.      are called meteorites when they reach Earth’s surface.

11. A different appearance of the Moon as it orbits Earth is called a(n)     . 

12. The shape of each planet’s orbit about the Sun is a(n)     .

13. Earth’s      is tilted at 23.5° perpendicular to the plane of Earth’s orbit 
about the Sun.

14. A(n)      is an object that revolves around a planet. 

Linking Vocabulary and Main Ideas
Use the vocabulary terms on page 498 to complete the concept map.

Standards Review

Visit ca8.msscience.com for:
 ▶  ▶ Vocabulary PuzzleMaker
 ▶  ▶ Vocabulary eFlashcards
 ▶  ▶ Multilingual Glossary

When studying the 

Solar System

astronomers often divide 
the plants into two groups:

1. 2. 
3. 4. 5. 

are relatively 
small and 

rocky

are relatively 
large and 
gaseous

astronomers sometimes 
divide objects smaller than 
planets into three groups:

are icy objects 
that have 

highly elliptical 
orbits around 

the Sun 

are solid 
particles 

passing through 
Earth’s 

atmosphere

are rocky 
objects found 
between the 

orbits of Mars 
and Jupiter

6. 7. 8. 

astronomers use the

to measure the 
amount of time 

that a planet 
orbits the Sun

to measure 
distance in the 

solar system

to measure the 
amount of time 

that a planet 
spins on its

9. 

http://ca8.msscience.com
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Standards Review 

Standards Review

ca8.msscience.com

Understanding Main Ideas
Choose the word or phrase that best answers the 
question.

1. An illustration of the Sun-Earth-Moon system is 
shown below.

  What does the illustration above indicate?
A. The Sun is rotating around Earth.
B. Earth is rotating around the Sun.
C. Earth is revolving around the Moon.
D. The Moon is revolving around Earth. 4.e

2. What is the definition of an astronomical unit?
A. the average distance from Jupiter to the Sun
B. the average distance from Earth to the Moon
C. the average distance from Earth to the Sun
D. the average distance from the Sun to the next 

nearest star   4.c

3. What is the name for a rock orbiting the Sun 
between the orbits of Mars and Jupiter?
A. a comet
B. an asteroid
C. a planet
D. a moon   4.e

4. Which planet is farthest from Earth?
A. Mercury
B. Jupiter
C. Neptune
D. Mars   4.e

5. Which planet is the closest to Earth?
A. Mercury
B. Venus
C. Mars
D. Jupiter   4.e

6. Which best describes the inner planets?
A. relatively large
B. contain much hydrogen
C. rocky
D. gaseous   4.e

7. Which planet has a moon with active volcanoes?
A. Mars
B. Venus
C. Jupiter
D. Earth   4.e

8. The illustration below shows the Sun, Earth, and 
the Moon in a straight line.

  What does the illustration above indicate?
A. a lunar eclipse during full moon
B. a lunar eclipse during new moon
C. a solar eclipse during full moon
D. a solar eclipse during new moon 4.d

9. Which object comes close to the Sun but is also 
found far from the Sun in a highly elliptical 
orbit?
A. planet
B. moon
C. asteroid
D. a comet   4.e

http://ca8.msscience.com
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Applying Science
10. Infer During what phase of the Moon can a 

lunar eclipse occur?  4.d

11. Infer Use the illustration below to determine 
where in a planet’s orbit the planet moves the 
fastest. 4.e

12. Compare and contrast the inner planets with 
the outer planets.  4.e

13. Describe how a comet changes as it travels 
through space.  4.e

14. Infer Why does Venus have higher surface tem-
peratures than Mercury even though Venus is 
farther from the Sun?  4.e

15. Explain why astronomers use the astronomical 
unit (AU) to measure distances in the solar 
system.  4.c

16. Describe how a full moon produces so much 
light at night. Also describe where it is located in 
the Sun-Earth-Moon system during this lunar 
phase.  4.d

17. Explain The term planet comes from an ancient 
Greek word that means “the wanderers.” Why 
did the ancient Greeks refer to the planets as 
wanderers?  4.d

18. Write one paragraph that compares and con-
trasts asteroids, meteors, and comets.

Cumulative Review
19. Explain how gravity keeps planets in orbit 

around the Sun.  2.g

20. Identify the components of our solar 
system.  4.e

Applying Math

Use the illustration below to answer questions 
21 through 22.

21. If the eccentricity of Venus’s orbit is 0.0068, 
and half the major axis, a, is 
1.08 � 1011 m, find the approximate distance 
to the focus point where the Sun could be 
located in the orbit, c. Use the formula 
c = e � a.  MA8: ALG 2.0

22. If the eccentricity of Mars’s orbit is 0.0934, 
and half the major axis, a, is 2.28 � 1011 m, 
find the approximate distance to the focus 
point where the Sun could be located in the 
orbit, c. Use the formula c = e � a. 
 MA8: ALG 2.0
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Standards Assessment ca8.msscience.com

Standards Assessment

 1  The illustration below is of an object in the 
solar system. 

 What is shown in the illustration above?

A asteroid 4.e  

B comet 

C meteor 

D meteorite 

 2  Which term would you use to describe the spin-
ning of Earth on its axis? 

A eclipse  4.e

B ellipse 

C revolution 

D rotation 

 3  Which is the sixth planet from the Sun? 

A Earth  4.e

B Jupiter 

C Mars 

D Saturn 

 4  Which planet has a large, permanent storm in 
its atmosphere known as the Great Red Spot? 

A Jupiter  4.e

B Neptune 

C Saturn 

D Venus 

 5  Which object’s gravity holds the planets in their 
orbits? 

A Earth  2.g

B Jupiter 

C Mercury 

D Sun 

 6  The illustration below is of an eclipse. 

 During which phase of the Moon could a lunar 
eclipse occur? 

A crescent moon  4.d

B full moon 

C harvest moon 

D new moon 

http://ca8.msscience.com
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Use the photo below to answer questions 7 and 8. 

7  Which feature is shown in the photo above?

A coma 4.e

B nucleus

C impact crater

D volcanic crater

8  Which object produced this feature?

A asteroid 4.e

B comet

C meteor

D meteoroid

9  Which unit is most useful for measuring dis-
tances in the solar system? 

A astronomical unit  4.c

B kilometer 

C light-year 

D meter 

10  Which planet is closest to the Sun? 

A Earth  4.e

B Mercury 

C Pluto 

D Saturn 

11  In what month is Earth closest to the Sun? 

A January  4.d

B March 

C July 

D September 

12  Which is referred to as an inner planet? 

A Neptune  4.e

B Saturn 

C Uranus 

D Venus 

13  The illustration below shows the orbit of a 
planet around the Sun.

 Which law is best represented by this 
illustration?

A Kepler’s first law 4.e

B Kepler’s second law

C Newton’s second law

D Newton’s third law

14  Between which two planets’ orbits does the 
asteroid belt occur? 

A Earth and Mars  4.e

B Mars and Jupiter 

C Mercury and Venus 

D Uranus and Neptune 
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