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Hands-On
Activities

Hands-On Activities
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The Solar System 3

Name Date Class

Inferring Effects of Gravity
Procedure
1. Suppose you are a crane operator who is sent to Mars to help build a Mars

colony.

2. You know that your crane can lift 44,500 N on Earth and Mars, but the
gravity on Mars is only 40 percent of Earth’s gravity.

3. Determine how much mass your crane could lift on Earth and Mars.
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Analysis
1. How can what you have discovered be an advantage over construction on Earth?

2. How might construction advantages change the overall design of the Mars colony?
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Name Date Class

Modeling Planets
Procedure
1. Research the planets to determine how the sizes of the planets in the solar

system compare with each other.

2. Select a scale for the diameter of Earth.

3. Make a model by drawing a circle with this diameter on paper.

4. Using Earth’s diameter as 1.0 unit, draw each of the other planets to scale.

Hands-On Activities
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Data and Observations

Analysis
1. Which planet is largest?

Which planet is smallest?

2. Which scale diameter did you select for Earth?

Was this a good choice? Why or why not?

Planet

1. Mercury

Diameter

2. Venus

3. Earth

4. Mars

5. Jupiter

6. Saturn

7. Uranus

8. Neptune

9. Pluto



C
op

yr
ig

ht
 ©

 G
le

nc
oe

/M
cG

ra
w

-H
ill

,a
 d

iv
is

io
n 

of
 t

he
 M

cG
ra

w
-H

ill
 C

om
pa

ni
es

,I
nc

.

The Solar System 5

Name Date Class

Lab Preview
Directions: Answer these questions before you begin the Lab.

1. What does the hand icon mean?

2. What must be changed to produce ellipses of different sizes and shapes?

Planets travel around the sun along fixed paths called orbits. As you 
construct a model of a planetary orbit, you will observe that the shape of
planetary orbits is an ellipse.

Real-World Question
How can you model planetary orbits?

Materials
thumbtacks or pins (2)
cardboard (23 cm ✕ 30 cm)
paper (21.5 cm ✕ 28 cm)
metric ruler
string (25 cm)
pencil

Goals
■ Model planetary orbits.
■ Calculate the eccentricity of ellipses.

Safety Precautions 

Procedure
1. Place a blank sheet of paper on top of the

cardboard and insert two thumbtacks or
pins about 3 cm apart.

2. Tie the string into a circle with a circum-
ference of 15 cm to 20 cm. Loop the string
around the thumbtacks. With someone
holding the tacks or pins, place your pencil
inside the loop and pull it tight.

3. Moving the pencil around the tacks and
keeping the string tight, mark a line until
you have completed a smooth, closed
curve.

4. Repeat steps 1 through 3 several times.
First, vary the distance between the tacks,
then vary the length of the string. Make a
data table to record the changes the sizes
and shapes of the ellipses.

5. Orbits usually are described in terms of
eccentricity, e, which is determined by divid-
ing the distance, d, between the foci (fixed
points—here, the tacks) by the length, l, of
the major axis.

6. Calculate and record the eccentricity of the
ellipses that you constructed.

7. Research the eccentricities of planetary
orbits. Construct an ellipse with the same
eccentricity as Earth’s orbit.

Planetary Orbits
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Tacks Foci



6 The Solar System

C
op

yr
ig

ht
 ©

 G
le

nc
oe

/M
cG

ra
w

-H
ill

,a
 d

iv
is

io
n 

of
 t

he
 M

cG
ra

w
-H

ill
 C

om
pa

ni
es

,I
nc

.

Name Date Class

Hands-On Activities

Data and Observations

Conclude and Apply
1. Analyze the effect that a change in the length of the string or the distance between the tacks

has on the shape of the ellipse.

2. Hypothesize what must be done to the string or placement of tacks to decrease the eccentricity
of a constructed ellipse.

3. Describe the shape of Earth’s orbit. Where is the sun located within the orbit?

Communicating Your Data

Compare your results with those of other students. For more help, refer to the Science
Skill Handbook.

Constructed Ellipse

1. Ellipse A

2. Ellipse B

3. Ellipse C

4. Ellipse D

5. Ellipse E

6. Earth’s Orbit

d (cm) l (cm) e (d/l)

(continued)
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The Solar System 7

Name Date Class

Lab Preview
Directions:  Answer these questions before you begin the Lab.

1. What safety precaution should you take while completing this lab?

2. Would it be a good idea to determine your scale by starting with the planet Mercury and giving
it a diameter equal to the width of a sheet of notebook paper? Explain.

Distances between the Sun and the planets of the solar system are large.
These large distances can be difficult to visualize.

Real-World Question
Can you design and create a model that will
demonstrate the distances in the solar system?

Possible Materials
meterstick
scissors
pencil
string (several meters)
notebook paper (several sheets)

Safety Precautions 
Use care when handling scissors.

Goals
■ Design a table of scale distances and

model the distances between and among the
Sun and the planets.

Data Source
SCIENCE Online Go to the Glencoe Science
Web site at msscience.com to find information
about the distances in the solar system.

Make a Model
1. List the steps that you need to take in 

making your model. Be specific, describing
exactly what you will do at each step.

2. List the materials that you will need to
complete your model.

3. Describe the calculations that you will use
to get scale distances from the Sun for all
nine planets.

4. Make a table of scale distances you will use
in your model. Show your calculations in
your table.

5. Write a description of how you will build
your model, explaining how it will demon-
strate relative distances between and among
the Sun and planets of the solar system.

Test Your Model
1. Compare your scale distances with those 

of other students. Discuss why each of you
chose the scale you did.

2. Make sure your teacher approves your plan
before you start.

3. Construct the model using your scale 
distances.

4. While constructing the model, write any
observations that you or other members of
your group make, and complete the data
table in your Science Journal. Calculate the
scale distances that would be used in your
model if 1 AU = 2 m.

Model and Invent

Solar System Distance Model
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Name Date Class

Data and Observations

Hands-On Activities

Communicating Your Data

Compare your scale models with those of other students. Discuss any differences.
For more help refer to the Science Skill Handbook.

Analyze and Your Data
1. Explain how a scale distance is determined.

2. Was it possible to work with your scale? Explain why or why not.

3. How much string would be required to construct a model with a scale distance of 1 AU = 2 m?

4. Proxima Centauri, the closest star to the Sun, is about 270,000 AU from the Sun. Based on your
scale, how much string would you need to place this star on your model?

Conclude and Apply
1. Summarize your observations about distances in the solar system. How are distances between

the inner planets different from distances between the outer planets?
2. Using your scale distances, determine which planet orbits closest to Earth. Which planet’s orbit

is second closest?

Scale Distance
(1 AU = 2 m)

Scale Distance
Distance to

Sun (AU)
Distance to

Sun (km)
Planet

1. Mercury 0.39

0.72

1.00

1.52

5.20

9.54

19.19

30.07

39.48

5.97 � 107

1.08 � 108

1.50 � 108

2.28 � 108

7.78 � 108

1.43 � 109

2.87 � 109

4.50 � 109

5.92 � 109

2. Venus

3. Earth

4. Mars

5. Jupiter

6. Saturn

7. Uranus

8. Neptune

9. Pluto

(continued)
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The Solar System 9

Name Date Class

Venus—The Greenhouse Effect

Because Venus is closer to the Sun, it receives almost twice the amount of solar radiation received
by Earth. However, because of its clouds Venus reflects more radiation in to space than does Earth.
We might expect Venus, therefore, to have surface temperatures similar to Earth’s. However, the Pio-
neer vehicles to Venus have measured surface temperatures of 460°C. Some scientists explain this
high temperature as the “greenhouse effect.” When the solar energy strikes the surface of Venus, the
energy is absorbed and changed into heat energy. This heat energy is reflected back to the atmos-
phere where it is trapped.

Strategy
You will build a model to show the greenhouse effect.
You will compare this model to Earth.
You will form a hypothesis about temperatures on Venus using data collected from this model and

from the Pioneer spacecraft.

Materials 
soil thermometer graph paper
clear plastic storage box and lid heat lamp (mounted) pencils (colored)
cardboard (stiff) watch

Figure 1

Procedure
1. Place about 3 cm of soil in the bottom of

the clear plastic box.
2. Thoroughly moisten the soil with water.
3. Cut the piece of cardboard so that it makes

a divider for the box. The cardboard
should not quite reach the top of the box.
Insert the divider into the box.

4. Lean the thermometer against the divider
with the bulb end up. (See Figure 1) Put
the lid on the box.

5. Position the box and lamp in an area of the
room where no direct sunlight reaches.
WARNING: Use care handling heat lamp.

6. Place the heat lamp about 30 cm above the
box and direct the light so it shines on the
thermometer bulb.

7. Turn off the lamp and allow the thermometer
to return to room temperature. Record room
temperature under Data and Observations.

8. Turn on the lamp and measure the 
temperature every minute for 20 min.
Record the temperatures in Table 1.

9. Turn off the lamp and allow the ther-
mometer to return to room temperature.
Remoisten the soil and repeat step 8 with-
out the lid. Record your data in Table 1.

Ha
nd
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30 cm

Lamp

Clear plastic box and lid

Thermometer
Cardboard divider

Soil

Laboratory
Activity11
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Laboratory Activity 1 (continued)

Name Date Class

Data and Observations
Room temperature: ______

Table 1

Hands-On Activities

On a separate piece of paper, graph the data using two different colors. Plot Temperature on the
vertical axis and Time on the horizontal axis.

Temperature (°C)
Lid On Lid Off

Time (min)

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20
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The Solar System 11

Name Date Class

Questions and Conclusions
1. Did the temperature increase the most with the lid on or off? Why?

2. Draw a diagram of Earth showing its atmosphere and what occurs due to solar radiation in 
the atmosphere. List the components of Earth’s atmosphere on your diagram. Write a brief
explanation of the greenhouse effect on Earth.

3. Compare the greenhouse effect of the activity to the greenhouse effect on Earth. How are they
similar? How are they different?
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Laboratory Activity 1 (continued)
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Laboratory Activity 1 (continued)

Name Date Class

4. Venus’s atmosphere is composed mainly of carbon dioxide, carbon monoxide, water, nitrogen,
and sulfuric acid. Venus’s atmosphere is 100 times more dense than Earth’s atmosphere. From the 
surface of Venus up to 20 km, there appears to be a clear region of atmosphere. A thick layer 
of clouds extends from about 50 km to 80 km above the surface of Venus. These clouds are 
composed of drops of sulfuric acid. Above and below these clouds are other, thinner layers of
haze. Venus’s ionosphere extends from 100 km to 200 km above the surface. Like the ionosphere
of Earth, it has layers. The temperature in the ionosphere of Venus is cooler than the temperature
in Earth’s ionosphere.

Draw a diagram of Venus showing its atmosphere and what happens to solar radiation in 
the atmosphere. List the components of Venus’s atmosphere on your diagram. Write a brief
explanation of the greenhouse effect on Venus.

5. Compare the greenhouse effect on Earth and Venus. Can you think of a reason why the surface
of Venus is so much hotter than the surface of Earth?

Strategy Check

Can you build a model to show the greenhouse effect?

Can you compare this model to Earth?
Hands-On Activities
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The Solar System 13

Name Date Class

The Behavior of Comets

One way scientists study the behavior and composition of comets is by observing them as they
orbit the Sun. Observations made through telescopes and pictures sent back by space probes have led
scientists to believe a comet is a mixture of ice and rock. Heat from the Sun vaporizes some of the
comet’s ice, which releases bits of rock and dust that form a cloud around the comet. Solar winds
blowing on the cloud create the comet’s tail. The intensity of the solar wind makes the tail point away
from the Sun, no matter which direction the comet is facing. Because the comet is vaporizing when it
becomes visible from Earth, each time we see a comet, we are witnessing its deterioration.

Strategy 
You will model and observe the behavior of comets orbiting the Sun.
You will describe the behavior and draw inferences about the life of a comet based on your 

observations.

Materials 
newspaper red, green, or blue construction paper
small electric fan (the color should make water drops easy to see)
books or boxes sand (not dirt)
waxed paper ice (crushed, not in cubes)
ruler
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270°

0° 180°

90°

Fan

Wind-blown 
sand and ice Mound of sand and ice

Books

Newspaper on floor

Construction paper on
top of waxed paper

Laboratory
Activity22
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Laboratory Activity 2 (continued)

Name Date Class

Procedure
1. Working in groups of four students, place

newspaper on your lab table or the floor
near an electric outlet. Put the fan in the
middle of the newspaper. Place books or
boxes at four positions around the fan. The
first position should be 0° The next are at
90°, 180°, and 270°. Be sure to cover books
with wax paper to protect them against any
water spills.

2. Take a piece of colored construction paper
about 23 cm ✕ 15 cm and place it with its
longer edge away from the fan. Do this for
each position. See Figure 1. Then get a
small mixture (about a tablespoon) of sand
and ice and mound it on the paper at the
end nearest the fan. Draw a line on the
page around the mound of sand and ice.

3. Have one student carefully turn on the fan
at the 0° position and observe the effect the
blowing wind has on the ice/sand mixture.

Let the fan run for three minutes and then
turn it off. Record your observation in the
table provided.

4. Turn the fan so that it is pointing to the
90° position and repeat the procedure.
Continue until the fan has run on all four
positions and then repeat for position 0°.
Turn the fan to the 90° position. Carefully
turn on the fan one more time. Be sure to
record all your observations in the table.

5. When you are finished, take your paper and
carefully place it on the ground or tabletop.
Try not to move any of the particles as you
move the paper. Take your ruler and 
measure the distance the water drops and
sand moved from their original position 
at the front of the paper. Record these 
distances in the last column of the table.

Hands-On Activities

Data and Observations

Distance of Particle
Distribution
(cm)

Fan
Position
(deg.)

1. 0°

2. 90°

3. 180°

4. 270°

5. 0°
Second trial

6. 90°
Second trial

Water:

Sand:

Water:

Sand:

Water:

Sand:

Water:

Sand:

Description of Behavior of Ice and Sand
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The Solar System 15

Name Date Class

Questions and Conclusions
1. What is one behavior of the ice and sand you observed?

2. How would you explain what you saw?

3. How does this behavior demonstrate the similarities between your experiment and what we
observe in a comet orbiting the Sun?

4. Where does the water and dust from a melting comet go?

5. Using your answer from question 4, would you expect a comet to always die out? Explain your
answer.

Strategy Check

Can you model the behavior of a comet orbiting the Sun?

Can you describe this behavior based on what you know about the composition of comets?
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Laboratory Activity 2 (continued)
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The Solar System 17

The Solar System

Directions: Use this page to label your Foldable at the beginning of the chapter.

Compare & Contrast 

Inner Planets

Outer Planets

Mars

Saturn

Earth

Venus

Neptune

Uranus

Pluto

Jupiter

Mercury

small, rocky planets with iron cores

made mostly of lighter substances

made mostly of rock and ice

four planets closest to the sun

five planets farthest from the sun

most of these planets have rings

most have many moons

have zero, one, or two moons

most have an atmosphere of helium, hydrogen, or methane

most have an atmosphere of mostly carbon-dioxide

Name Date Class
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Meeting Individual
Needs

M
eeting Individual Needs



1. 2.

3.

4.

5.

6.

7.

8.

Venus

Uranus

Jupiter

Outer planetsInner planets

Meteoroids orbit the

orbit the

orbit the

orbit the

orbit the

includeinclude
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Name Date Class

The Solar System 19

Overview
The Solar System

Directions: Complete the concept map using the terms in the list below.

Pluto Mars Saturn Mercury

Asteroids Neptune Comets Earth

M
ee

tin
g 

In
di

vi
du

al
 N

ee
ds

Directed Reading for

Content Mastery

Sun



Name Date Class

20 The Solar System

Section 1 ■ The Solar System
Section 2 ■ The Inner Planets

Directions: Study the following diagram. Then identify each inner planet by filling in the blanks.

Directions: List the inner planets in order below. Then write two facts about each of them on the lines provided.

5. Planet:

Planet Facts:

6. Planet:

Planet Facts:

7. Planet:

Planet Facts:

8. Planet:

Planet Facts: C
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M
eeting Individual Needs

Directed Reading for

Content Mastery

Sun

1.

2.

3.

4.
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Name Date Class

The Solar System 21

Section 3 ■ The Outer Planets
Section 4 ■ Other Objects in the 

Solar System

Directions: Use the clues below to complete the crossword puzzle.

comets Saturn Oort rings meteors

asteroid Pluto Neptune Uranus Great Red Spot

M
ee

tin
g 

In
di

vi
du

al
 N

ee
ds

Directed Reading for

Content Mastery

Across

1. Large storm on Jupiter

4. Its axis of rotation is tilted on its side.

6. Sixth planet from the Sun with a complex ring system

8. The ______ Cloud contains many comets.

9. Large dirty snowballs that orbit the Sun

10. Shooting stars

Down

2. Found around Saturn

3. Solar system’s smallest planet

5. A piece of rock similar to the material that formed into the planets

7. Its orbit sometimes makes this the farthest planet from the Sun.

5

1 2 3

7

9

4

10

6 8
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22 The Solar System

Key Terms
The Solar System

Directions: Complete the following sentences using the terms listed below.

solar system Saturn Mercury comet meteorite

Neptune Venus Pluto Great Red Spot asteroid

meteor Earth Jupiter Mars Uranus

1. After it hits Earth, a meteoroid is called a(n) ____________________.

2. The planet ____________________ is sometimes called Earth’s twin.

3. The planet ____________________ and its moon may be a double planet.

4. The ____________________ is a giant storm on Jupiter.

5. A(n) ____________________ is made of dust and rock particles mixed with

frozen water, methane, and ammonia.

6. The planet ____________________ apparently shrank in diameter.

7. The ____________________ belt lies between the orbits of Mars and Jupiter.

8. The ____________________ has nine planets.

9. Methane gives ____________________ its distinctive blue-green color.

10. Because its density is so low, the planet ____________________ would float in

water.

11. The planet ____________________ is one astronomical unit from the Sun.

12. Io, Europa, Callisto, and Ganymede are all moons of ____________________.

13. The planet ____________________ is fourth from the Sun.

14. A meteoroid that burns up in Earth’s atmosphere is called 

a(n) ____________________.

15. The axis of rotation of ____________________ is tilted on its side.
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El sistema solar 23

Nombre Fecha Clase

Lectura dirigida para

Dominio del contenido

1. 2.

3.

4.

5.

6.

7.

8.

Venus

Urano

Júpiter

Planetas
exteriores

Planetas
interiores

Meteoritos orbitan el

orbitan el
orbitan el

orbitan el

orbitan el

incluyenincluyen

Sinopsis
El sistema solar

Instrucciones: Completa el mapa de conceptos usando los siguientes términos.

Plutón Marte Saturno Mercurio

asteroides Neptuno cometas La Tierra

Sol

Sa
tis

fa
ce

 la
s n
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Nombre Fecha Clase

Satisface las necesidades individuales

Lectura dirigida para

Dominio del contenido

Sección 1 ■ El sistema solar
Sección 2 ■ Los planetas 

interiores
Instrucciones: Estudia el siguiente diagrama. Llena los espacios en blanco para identificar cada planeta interior.

Instrucciones: Enumera los planetas interiores en orden. Escribe dos hechos sobre cada uno en el espacio que
dado.

5. Planeta:

Hechos sobre el planeta:

6. Planeta:

Hechos sobre el planeta:

7. Planeta:

Hechos sobre el planeta:

8. Planeta:

Hechos sobre el planeta:

Sun

1.

2.

3.

4.

Sol
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Nombre Fecha Clase

Sa
tis

fa
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Lectura dirigida para

Dominio del contenido

El sistema solar 25

Sección 3 ■ Los planetas 
exteriores

Sección 4 ■ Otros astros en el 
sistema solar

Instrucciones: Usa las pistas para completar el siguiente crucigrama..

cometas Saturno Oort anillos meteoro

asteroides Plutón Neptuno Urano Gran Mancha Roja

Horizontales

1. Grandes bolas de nieve sucia que giran alrededor del Sol.

4. Trozo de roca de composición similar a la de los planetas.

6. Gran tormenta en Júpiter.

8. Planeta más pequeño del sistema solar.

9. La nube de _______ contiene muchos cometas.

10. Su eje de rotación está inclinado de lado.

Verticales

2. Sexto planeta a partir del Sol, con un sistema complejo de anillos.

3. Estrellas fugaces.

5. Se encuentran alrededor de Saturno.

7. Su órbita lo hace a veces el planeta más alejado del Sol.

10

21

4

6 7

5

8

9

3
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Nombre Fecha Clase

Satisface las necesidades individuales

Lectura dirigida para

Dominio del contenido

Términos claves
El sistema solar

Instrucciones: Completa cada oración con el término correcto de la siguiente lista.

sistema solar Saturno Mercurio cometa meteorito

Neptuno Venus Plutón Gran Mancha Roja asteroides

meteoro la Tierra Júpiter Marte Urano

1. Después de chocar con la Tierra, un meteoroide se llama ____________.

2. El planeta _______________ se conoce a veces como el gemelo de la Tierra.

3. El planeta _______________ y su luna podrían ser un planeta doble.

4. El(La) _______________ es una tormante gigantesca en Júpiter.

5. Un(a)______________ está hecho de polvo y trozos de roca mezclados con

agua congelada, metano y amoníaco.

6. El diámetro del planeta_________________ parece haberse encogido.

7. El cinturón de________________está entre las órbitas de Marte y Júpiter.

8. El(La) _______________tiene nueve planetas.

9. El metano produce el distintivo color verde azulado de_______________.

10. Como su densidad es tan baja, el planeta______________ flotaría en agua.

11. El planeta ______________está a una unidad astronómica del Sol.

12. Io, Europa, Calisto, y Ganímedes son lunas de__________________.

13. El planeta_______________ es el cuarto a partir del Sol.

14. Un meteoroide que se quema en la atmósfera de la Tierra es un(a) __________.

15. El eje de rotación de_________________está inclinado de lado.
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Name Date Class

The Solar System 27

Directions: Answer the following questions on the lines provided.
1. Name the two models of the solar system and explain the difference between them.

2. State what scientists hypothesize regarding the formation of the Sun and the planets.

3. Name the inner and outer planets and contrast the two groups of planets.

Directions: In the chart below, list the discoveries about the solar system made by each scientist.

The Solar System
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4. Copernicus

5. Galileo

6. Kepler

Reinforcement11
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Name Date Class

The Inner Planets

Directions: Write the names of the inner planets as headings in the chart in the order of their position from the
Sun. Then fill in the chart using information from your textbook.

M
eeting Individual Needs

Reinforcement22

Size and
composition

1. 2. 3. 4.

5. 6. 7. 8.

9. 10. 11. 12.

13. 14. 15. 16.

17. 18. 19. 20.

21. 22.

23. 24. 25.

Atmosphere

Temperatures

Surface
features

Moons
(number/
names)

Space
probes
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The Solar System 29

Directions: List the outer planets across the top of the chart in the order of their usual position from the Sun.
Then fill in the chart using information from your textbook.

The Outer Planets
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Reinforcement33

1.

Fifth from
Sun

2.

Sixth from
Sun

3.

Seventh from
Sun

4.

Eighth from
Sun

5.

Ninth from
Sun

Size and
composition

6.

11.

16.

21.

26.

31.

7.

12.

17.

22.

27.

32.

8.

13.

18.

23.

28.

33.

9.

14.

19.

24.

29.

34.

10.

15.

20.

25.

30.

Atmosphere

Below the
atmosphere

Notable
features

Moons
(number/
names)

Space
probes

( ( ( ( () ) ) ) )
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Directions: Answer the following questions on the lines provided.
1. What is the Oort Cloud, and where is it located?

2. What is an asteroid, and where are most asteroids located?

Directions: Identify Figure 1 and its parts, then answer the question that follows.

3. Figure 1:

A.

B.

C.

4. How does a comet begin and end?

Directions: Identify the parts of Figure 2, then answer the question that follows.

5. A.

B.

C.

6. What two space objects produce meteorites?

M
eeting Individual Needs

Other Objects in the Solar
System

A

B

C

A

B C

Earth's
atmosphere

Earth's
atmosphere

Earth's
atmosphere

Earth

Reinforcement44

Figure 2

Figure 1
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The Solar System 31

Discovering New Planets

1. Why were only five of the planets discovered by the 1700’s?

2. What invention made it possible to discover Uranus?

3. Why do you think Uranus and Neptune were discovered before Pluto?

4. What do astronomers now believe about Pluto’s affecting Uranus’s and Neptune’s orbits?

Five of the planets in our solar system were
discovered thousands of years ago. The five are
Mercury, Venus Mars, Saturn, and Jupiter. Pluto,
Neptune, and Uranus, on the other hand, were
discovered within about the last 200 years.

The Discovery of Uranus
The planet Uranus was discovered in 1781 by

Sir William Herschel, an astronomer, when he
was surveying the night sky through a telescope.

The discovery of Uranus led to the discov-
ery of Neptune. Once Uranus was discovered,
astronomers carefully studied everything
about it that they could, including its orbit.
They found that Uranus didn’t follow the
orbit they calculated it should follow. The
only logical explanation that could account
for the different orbit was that gravity from
an unseen planet was exerting force on
Uranus’s orbit. In 1843, astronomer John C.
Adams used mathematics to predict where
the unseen planet was located. Urbain Lever-
rier, another astronomer, made the same pre-
diction in 1846. On the basis of Leverrier’s
prediction, two astronomers in Germany
located Neptune through a telescope.

The Discovery of Pluto
The ninth planet, Pluto, was discovered in

1905, when astronomer Percival Lowell deter-
mined that something must be causing irregu-
larities in the orbits of both Uranus and
Neptune. And he believed that the “something”
was a planet. He predicted where this planet
would be but was never able to find it. In 1930,
astronomer Clyde Tombaugh, with the help of a
powerful telescope, photographed the part of
the sky where Lowell said the planet would be.
He was able to capture a picture of Pluto on
film, thus proving its existence. Interestingly, as
it turned out, astronomers now think that Pluto
is too small to account for the irregularities in
the orbits of Uranus and Neptune.

A Tenth Planet?
Is there a tenth planet? Some astronomers

hypothesize that a tenth planet—Planet X—may
exist beyond Neptune. The existence of Planet X
would explain the irregularities in Uranus’ and
Neptune’s orbits. Most astronomers, however,
think that Planet X does not exist. They argue
that the orbits of Uranus and Neptune would be
more strongly affected if there were a tenth
planet. Furthermore, for an object to influence
the orbits of Uranus and Neptune it would 
have to be big and dense enough to be visible 
to astronomers.
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Exploring the Inner Planets

Ancient Romans named the planet Mercury after the swift messenger of their gods.
Soon, a new U.S. probe called MESSENGER will be heading for Mercury. The National
Aeronautics and Space Administration (NASA) and the Jet Propulsion Laboratory (JPL)
are sending the probe to Mercury in the year 2004. MESSENGER stands for MErcury
Surface, Space, ENvironment, GEochemistry and Ranging mission. Its mission is to
become a satellite of Mercury and send back information about the nature of the planet.

Some of the questions scientists have about Mercury come from the limited knowledge
we already have. These are some of the answers MESSENGER is designed to provide.

Questions About Mercury
1. Mercury is very dense, but how did it get to be so dense?
2. It has a crust with many craters on it, but what is the structure of the crust and what is

it made of?
3. It has a thin atmosphere, but what is in the atmosphere?
4. It has polar caps made of ice, but how do the caps freeze so near the Sun?
5. It has a magnetic field, but is this because it has a liquid outer core?

Another remarkable feature of the expedition is that the energy for the flight will
come from using the gravitational pull of Earth and Venus to launch the probe like a
sling-shot toward Mercury. This means MESSENGER can be built to be very light-
weight since it will not carry much fuel. The probe will also investigate Venus. It will
constantly send back a variety of signals, including radio and digital signals that will
give us color pictures of the planets.

The following is the schedule for the mission:
■ Launch dates: March 23–August 6, 2004 
■ Venus flybys: October 25, 2006; June 6, 2007 (the probe will orbit Venus)
■ Mercury flybys: January 15, 2008; (2) October 6, 2008
■ Mercury orbit and insertion: September 30, 2009

1. Approximately how long will it take the MESSENGER probe to get to Mercury?

2. Once it has reached Mercury, what is it supposed to do?

3. What are two questions scientists hope to answer from this probe?

4. How will the probe get most of its traveling energy?

M
eeting Individual Needs

Enrichment22
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The Solar System 33

Europa

1. What evidence suggests water may be present on Europa?

2. Why would signs of volcanism be important to find?

3. How might flexi cracks be formed?

Europa is the fourth largest of Jupiter’s 17
moons. It is slightly smaller than our own Moon.
The Voyager missions sent back pictures of
Jupiter’s satellites, and only Europa was distinctly
odd. Instead of the cratered and impacted sur-
faces of the other moons, Europa has a smooth
surface. This puzzled scientists until images from
the Galileo probe showed a finely cracked outer
layer that looks very much like ice.

Ice and Possibility of Life
The idea that Europa may be covered with

ice has excited scientists from many fields. They
have hypothesized that the ice may be floating
on an ocean, which has led them to the idea
that life may exist on Europa. The scientists
think that where there is an ocean, there exists
a possibility of finding living organisms.

The hypothesis that the finely cracked outer
layer of this moon is a layer of ice floating on
an ocean also provides a possible explanation
of how the cracks, called flexi cracks, were
formed. The hypothesis is based on Europa’s
orbit varying between two other large moons.

These moons cause tides to occur on Europa,
just as the Moon’s gravitational force moves
tides back and forth on Earth. In this hypoth-
esis, the water in Europa’s ocean would rise
and fall, bending and breaking the surface ice
in the observed pattern of flexi cracks.

Volcanic Activity
A second hypothesis about Europa leads

scientists to consider the possibility of life on
that moon. This hypothesis concerns volcanic
activity. Europa is an inner moon of Jupiter
and, because of the strong gravitational pull
of the planet, it is believed to be volcanically
active. Its sister moon, Io, has had many vol-
canic eruptions photographed by the Voyager
and Galileo probes. If the inner core of
Europa is molten, it is possible that the sur-
face may be warmed by hydrothermal vents.
On Earth we have found many types of life
forms thriving in the dark near hydrothermal
vents. NASA’s Project Neptune is developing
technologies for ocean observation which
may one day be used to explore Europa.

M
ee

tin
g 

In
di

vi
du

al
 N

ee
ds

Enrichment33



34 The Solar System

C
op

yr
ig

ht
 ©

 G
le

nc
oe

/M
cG

ra
w

-H
ill

,a
 d

iv
is

io
n 

of
 t

he
 M

cG
ra

w
-H

ill
 C

om
pa

ni
es

,I
nc

.

Name Date Class

New Information from an
Old Comet

Halley’s comet was observed as early as 239 B.C.
Since the first record of its appearance, the comet
has been a great mystery. In 1986, the European
Space Agency (representing a number of coun-
tries in Europe), the then Soviet Union, and
Japan sent space probes to get a closer look at
Halley’s comet. These probes provided us with
startling new information about the comet.

The most exciting new information was the
detail of the comet’s elongated, peanut-shaped
nucleus. Scientists think the comet has a nucleus
composed of some combination of rock and ice.
It measures 15 km ✕ 8 km ✕ 8 km and contains
several shallow craters. Each crater is about 1 km
in diameter. Halley’s comet’s mass is 1017 g.

It has an average density of about 09.3 g/cm3.
The nucleus is covered with a layer of dust
which retains heat. Each large dust grain is
thought to consist of many tiny particles with
spaces in between. Some of these spaces are
filled with ice, and others are empty. When 
Halley’s comet is closest to the Sun, tempera-
tures can rise to about 77˚C.

On the side of the comet facing the Sun, ice
changes to water vapor. Jets of water vapor
with dust particles spray from the comet.
Near the Sun, several tons of gas and dust are
emitted each second in the jets. Halley’s
comet nears Earth every 76 years and will be
visible again in 2061.

1. Why do we have new information about Halley’s comet?

2. What countries sent space probes to investigate Halley’s comet?

3. What is the shape of the nucleus?

4. Calculate the volume of the nucleus.

5. What and where are the jets?

6. Name an object with the same diameter as a crater on Halley’s comet’s nucleus, or name some-
thing as long as the diameter of a crater.

7. Describe what you think you would see if you could stand on the sunward side of Halley’s comet.

M
eeting Individual Needs
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The Solar System 35

The Solar System

Section 1 The Solar System

A. Ideas about the night sky have ___________ over time.

1. ________-centered model—early Greeks thought planets, Sun, Moon, and stars rotated
around Earth.

2. ___________________-centered model—Nicholas Copernicus and Galileo Galilei observed
that the Moon revolved around Earth and that Earth and the other planets revolved around
the Sun.

3. _________ view—_________ __________ includes Sun, nine planets, many small objects,
and a huge volume of space.

a. Sun is the __________ of the solar system

b. All other objects in the solar system ___________ around the Sun.

B. How the _________ system formed

1. A __________ of gas, ice, and dust slowly formed

2. A cloud of material in the nebula slowly ___________ in space.

3. Shock waves might have caused the cloud to ____________, and the matter was squeezed
into less space.

4. The cloud became more _________, rotated faster, heated up, and flattened to form a disk

5. As the cloud contracted, it grew warmer, triggering a ___________ fusion reaction that 
created the Sun.

6. The leftover __________ became the planets and asteroids.

a. First four _________ planets—small and rocky with iron cores

b. Last five _________ planets—large and lightweight except for Pluto

C. Planet __________ 

1. Copernicus—planets had ____________ orbits around the Sun.

2. Johannes Kepler—German mathematician

a. Discovered that the planet orbits were ______________ and that the Sun was not
directly in the center of the orbits

b. Determined that planets do not orbit the Sun at the same _________
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Section 2 The Inner Planets

A. __________—closest to the Sun, second-smallest planet

1. Weak magnetic field suggests an _____________

2. Has many ______________ and high cliffs

3. No true ______________, so surface temperatures range from very hot to very cold

B. ________—second from the Sun and similar to Earth in size and mass

1. Extremely dense ______________ of clouds

2. ______________________________ gas traps solar energy.

a. Causes an intense ______________ effect

b. Results in surface ________________ between 450ºC and 475ºC

C. ________—third planet from the Sun

1. Average distance between Earth and the Sun is ________ million km

2. ________ exists on surface as solid, liquid, and gas.

3. More than ______ percent of surface covered with water

4. _____________ protects surface from most meteors and Sun’s radiation

D. _______—fourth planet from the Sun

1. Called ______ ________ because iron oxide in rocks makes them reddish-yellow

2. Polar ice caps made mostly of frozen carbon dioxide and frozen _________

3. Has largest ___________ in the solar system

4. Soil shows ______ evidence of life.

5. Has gullies and deposits of soil and rocks, which may indicate the presence of liquid

_______________

6. Thin atmosphere of mostly __________________

7. Strong _________ caused by differences in temperature between day and night

8. Is tilted on its axis, which causes ___________

9. Two small _________: Phobos and Deimos

M
eeting Individual Needs

Note-taking Worksheet (continued)
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The Solar System 37

Section 3 The Outer Planets

A. __________—fifth planet from the Sun, largest planet in the solar system

1. _____________— primarily hydrogen and helium

a. Below atmosphere, __________ hydrogen and helium are suspected.

b. Solid rocky ________ may exist below liquid level.

c. The __________________ is the most spectacular of Jupiter’s many constant high-pressure
gas storms.

2. Has at least 61 _________—four are relatively large and have atmospheres

a. _____—is very volcanically active; the closest large moon to Jupiter

b. _________—composed mostly of rock; may have an ocean of water under a thick layer
of ice

c. ___________—largest moon in solar system, even larger than planet Mercury

d. ___________—cratered rock and ice crust may surround a salty ocean and rock core

B. _________—sixth planet from the Sun, second largest in the solar system, lowest density 

1. Thick outer ______________ of hydrogen, helium, ammonia, methane, and water vapor

2. Might have a small, rocky ________

3. Each large ________ composed of thousands of ringlets of ice and rock particles

4. Has at least 31 _________

a. Largest moon, _________, is larger than the planet Mercury.

b. Thick __________ on Titan prevent scientists from seeing surface.

C. _________—seventh planet from the Sun, large and gaseous

1. Has thin, dark _________

2. _____________ of hydrogen, helium, and methane

3. Methane makes the planet ________________ in color.

4. Axis of rotation nearly ____________ to plane of orbit

D. __________—usually the eighth planet from the Sun, large and gaseous

1. Bluish-green-colored ______________ similar to that of Uranus

2. Storms on Neptune reveal an __________ and rapidly changing atmosphere

3. Has at least eleven _________, of which pinkish Triton is largest
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Name Date Class

E. ________—usually the ninth planet from the Sun, occasionally closer to the Sun than 
Neptune, smallest planet in the solar system

1. Has a thin ______________ and a solid, rocky surface

2. Discovered in 1978, ________ Charon is half the planet’s size.

3. Hubble Space Telescope reveals group of icy __________ named Kuiper Belt beyond
Neptune’s orbit.

Section 4 Other Objects in the Solar System

A. ________—dust and rock particles combined with frozen water, methane, and ammonia 

1. ___________ comet orbits the Sun every 76 years.

2. _____________—large group of comets surrounding solar system beyond Pluto

3. Amateur astronomers discovered Comet _____________ in 1995 

4. Comet structure—large __________________ of frozen rock and ice

a. Ice and dust ____________ as comet nears Sun.

b. Vaporized material forms bright cloud called ________ around comet nucleus.

c. Solar wind pushes on gas and dust in the coma, causing the particles to form a tail that 

always points away from the _________.

d. Eventually, most of the ice in the comet’s nucleus vaporizes, leaving only small

_____________.

B. Small pieces of the old comet’s nucleus

1. ____________—name given to small pieces of comet when they move through space

2. _________—small meteoroid that burns up in Earth’s atmosphere

3. _________________—occur when Earth’s orbit passes through a group of meteoroids that
enter the atmosphere

4. ____________—meteoroid that strikes Earth

C. ___________—rock similar to that which formed planets

1. Most asteroids lie in an asteroid belt located between _____________ and _____________.

2. Jupiter’s gravity may have kept these asteroids from forming a _________________.

3. Some ________________ moons may be asteroids pulled from the asteroid belt.

4. Asteroid sizes range from very tiny to ____________ in diameter.

5. The Near Earth Asteroid Rendezvous probe indicates _________ 433 Eros has been in many 
collisions over time.

M
eeting Individual Needs

Note-taking Worksheet (continued)
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The Solar System 41

Chapter 
Review

Name Date Class

The Solar System

Part A. Vocabulary Review
Directions: If a statement is true, write true in the blank. If a statement is false, change the italicized term to
make the statement true, and write the new term in the blank.

1. A meteor is a meteoroid that burns up in Earth’s atmosphere.

2. A meteoroid is composed of dust, rock particles, and frozen gases
and has a nucleus, coma, and tail.

3. The heavily cratered planet closest to the Sun is Pluto.

4. On the third planet from the Sun, Mars, water exists as a solid, liquid,
and gas.

5. The Martian atmosphere is much thinner than Earth’s.

6. The largest gaseous planet, Saturn, has 61 moons.

7. A belt of meteoroids (small, planetlike fragments) lies between the
inner planets and outer planets.

8. A gaseous planet with thin, dark rings and 21 satellites is Neptune.

9. Meteorites are small pieces of dust and rock moving in space.

10. The Sun and all objects orbiting it make up the solar system.

11. A large, gaseous planet with the lowest density and 31 moons is Saturn.

12. The second planet from the Sun, which has moonlike phases and a
surface heat of over 450°C caused by the greenhouse effect, is Mercury.

13. An astronomical unit is the average distance between Earth and
the Sun.

14. A comet is a meteoroid that strikes Earth.

15. The reddish-yellow planet that has polar ice caps and is the fourth
planet from the Sun is Jupiter.

16. A large, blue-green, gaseous planet similar to Uranus is Neptune.

17. A large, swirling gas storm on Jupiter is the Io.

18. The outer planets are Mars, Earth, Venus, and Mercury.

19. Usually the outermost planet of the solar system is Neptune.

20. The inner planets are Pluto, Uranus, Neptune, Saturn, and Jupiter.
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Chapter Review (continued)

42 The Solar System

Part B. Concept Review
Directions: Answer the questions on the lines provided.
1. Compare and contrast Venus and Earth.

2. Compare and contrast Pluto with the other outer planets.

3. State the hypothesis about how the solar system was formed.

4. Describe the origin and structure of a comet.

5. List evidence that large amounts of water were once present on Mars.

6. What is unique about Uranus?

7. List three discoveries made by the Voyager space probes.

Assessm
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48 The Solar System

Far OutSection Focus
Transparency Activity11

Transparency Activities

How far has the study of the solar system come? In the early 1600s,
Galileo Galilei developed telescopes for astronomical observations.
Almost four hundred years later, the United States sent the Galileo
space probe to Jupiter!

1. Before the telescope was developed, how did people study planets?

2. Why did NASA name its Jupiter space probe after Galileo?

3. Why did it take more than six years for the Galileo probe to get
into orbit around Jupiter?
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Name Date Class

Really Far OutSection Focus
Transparency Activity22
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When you see images of Earth from space, it’s fun to try to pick out
the United States and the area where you live. But where does Earth
live? This NASA image is of our galaxy, which is called the Milky Way.
Our entire solar system is just a tiny part of the Milky Way.

1. How might other planets in the solar system be studied?

2. What characteristics of our environment nurture life on Earth?

3. Why might it be difficult to study Mercury, the planet closest to
the Sun?
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50 The Solar System

Relative DimensionsSection Focus
Transparency Activity33

Transparency Activities

This image was designed to show the relative sizes of the planets 
in our solar system. The Sun is so huge that only its rim fits on the
left side of the image. The nine planets are presented in order from
Mercury to Pluto.

1. What’s the very first thing you notice about the four planets 
closest to the Sun compared to the outer planets?

2. Which planet is an exception to this observation?

3. What do you think the small black spot on Jupiter is? Which
planet is the black spot closest to in size?
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Name Date Class

We Don’t Even Live
There Yet!

Section Focus
Transparency Activity44
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Since the start of the space age in 1957, human-generated debris
have been accumulating in orbit around Earth. Space junk ranges in
size from tiny flecks of paint to dead satellites and burned-out rocket
stages.

1. What might happen to junk that falls out of orbit and into Earth’s
atmosphere?

2. Is debris left on the Moon as great a potential problem as debris
in orbit? Explain.

3. How does space junk pose a threat to orbiting satellites?
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Asteroid Belt
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Teaching Transparency Activity  (continued)

1. What lies between the orbits of Mars and Jupiter?

2. What is the largest planet in the solar system?

3. Name the inner planets.

4. How are the inner planets alike?

5. What is the largest object in the solar system?

6. From the diagram, which two planets are most alike in size?

Transparency Activities
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Assessment
Transparency Activity
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Directions:  Carefully review the graph and answer the following questions.

The Solar System

1. Which two planets have the same period of rotation?
A Earth and Saturn
B Mars and Jupiter
C Earth and Jupiter
D Jupiter and Saturn

2. Which of the following is caused by the rotation of Earth on its
axis?
F The change between day and night
G The changing of the seasons
H The changing of the phases of the moon
J The movement of water downhill

3. The period of rotation of a planet is the time it takes to ___.
A travel around the Sun
B spin once on its axis
C travel around Earth
D complete one change of season

Rotation of the Planets

5

10

15

20

25

Pe
rio

d 
of

 R
ot

at
io

n 
(h

)

Earth Mars Jupiter Saturn


	Glencoe Science, Level Blue
	Contents in Brief 
	Table of Contents
	Unit 1: Humans and Heredity
	Chapter 1: The Nature of Science
	Launch Lab: Measure Using Tools
	Foldables
	Section 1: What is science?
	Integrate Social Studies
	Science Online
	MiniLAB: Inferring from Pictures
	Lab: Battle of the Beverage Mixes

	Section 2: Doing Science
	Applying Science: Problem-Solving Skills
	Integrate Environment
	MiniLAB: Comparing Paper Towels
	Visualizing Descriptive and Experimental Research

	Section 3: Science and Technology
	Science Online
	Lab: When is the Internet the busiest?
	Science and Language Arts: The Everglades: River of Grass

	Chapter 1 Study Guide
	Chapter 1 Review
	Chapter 1 Standardized Test Practice

	Chapter 2: Traits and How They Change
	Launch Lab: How are people different?
	Foldables
	Section 1: Traits and the Environment
	Integrate Chemistry
	MiniLAB: Observing Gravity and Stem Growth
	Science Online
	Lab: Jelly Bean Hunt

	Section 2: Genetics
	MiniLAB: Observing Fruit Fly Phenotypes
	Applying Math: Percent of Offspring with Certain Traits

	Section 3: Environmental Impact over Time
	Integrate Career
	Visualizing Natural Selection
	Science Online
	Lab: Toothpick Fish
	Science and Society: How Did Life Begin?

	Chapter 2 Study Guide
	Chapter 2 Review
	Chapter 2 Standardized Test Practice

	Chapter 3: Interactions of Human Systems
	Launch Lab: Model Blood Flow in Arteries and Veins
	Foldables
	Section 1: The Human Organism
	Science Online
	Integrate Earth Science
	Visualizing Human Cells
	Lab: Observing Cells

	Section 2: How Your Body Works
	MiniLAB: Observing the Gases That You Exhale
	Integrate History
	MiniLAB: Observing a Chemical Reaction
	Applying Math: Lung Volume
	Science Online
	Lab: Does exercise affect respiration?
	Science Stats: Astonishing Human Systems

	Chapter 3 Study Guide
	Chapter 3 Review
	Chapter 3 Standardized Test Practice


	Unit 2: Ecology
	Chapter 4: Interactions of Life
	Launch Lab: How do lawn organisms survive?
	Foldables
	Section 1: Living Earth
	Science Online

	Section 2: Populations
	MiniLAB: Observing Seedling Competition
	Applying Science: Do you have too many crickets?
	Science Online
	MiniLAB: Comparing Biotic Potential
	Visualizing Population Growth

	Section 3: Interactions Within Communities
	Integrate Chemistry
	Integrate History
	Lab: Feeding Habits of Planaria
	Lab: Population Growth in Fruit Flies
	Science and History: The Census measures a human population

	Chapter 4 Study Guide
	Chapter 4 Review
	Chapter 4 Standardized Test Practice

	Chapter 5: The Nonliving Environment
	Launch Lab: Earth Has Many Ecosystems
	Foldables
	Section 1: Abiotic Factors
	MiniLAB: Determining Soil Makeup
	Applying Math: Temperature Changes
	Integrate Career
	Science Online
	Lab: Humus Farm

	Section 2: Cycles in Nature
	MiniLAB: Comparing Fertilizers
	Visualizing the Carbon Cycle
	Science Online

	Section 3: Energy Flow
	Integrate Earth Science
	Lab: Where does the mass of a plant come from?
	Science Stats: Extreme Climates

	Chapter 5 Study Guide
	Chapter 5 Review
	Chapter 5 Standardized Test Practice

	Chapter 6: Ecosystems
	Launch Lab: What environment do houseplants need?
	Foldables
	Section 1: How Ecosystems Change
	Science Online
	Visualizing Secondary Succession

	Section 2: Biomes
	MiniLAB: Modeling Rain Forest Leaves
	Integrate Earth Science
	Lab: Studying a Land Ecosystem

	Section 3: Aquatic Ecosystems
	MiniLAB: Modeling Freshwater Environments
	Integrate Career
	Applying Math: Temperature
	Science Online
	Lab: Use the Internet: Exploring Wetlands
	Science and Society: Creating Wetlands to Purify Wastewater

	Chapter 6 Study Guide
	Chapter 6 Review
	Chapter 6 Standardized Test Practice


	Unit 3: Earth's Changes over Time
	Chapter 7: Plate Tectonics
	Launch Lab: Reassemble an Image
	Foldables
	Section 1: Continental Drift
	Science Online
	MiniLAB: Interpreting Fossil Data

	Section 2: Seafloor Spreading
	Integrate Chemistry
	Lab: Seafloor Spreading Rates

	Section 3: Theory of Plate Tectonics
	Science Online
	Applying Science: How well do the continents fit together?
	Visualizing Plate Boundaries
	MiniLAB: Modeling Convection Currents
	Integrate Career
	Integrate Physics
	Lab: Predicting Tectonic Activity
	Science and Language Arts: Listening In

	Chapter 7 Study Guide
	Chapter 7 Review
	Chapter 7 Standardized Test Practice

	Chapter 8: Earthquakes and Volcanoes
	Launch Lab: Construct with Strength
	Foldables
	Section 1: Earthquakes
	MiniLAB: Observing Deformation
	Science Online
	Visualizing Tsunamis

	Section 2: Volcanoes
	MiniLAB: Modeling an Eruption
	Science Online
	Lab: Disruptive Eruptions

	Section 3: Earthquakes, Volcanoes, and Plate Tectonics
	Integrate Chemistry
	Integrate Language Arts
	Applying Math: P-wave Travel Time
	Lab: Seismic Waves
	Science and History: Quake

	Chapter 8 Study Guide
	Chapter 8 Review
	Chapter 8 Standardized Test Practice

	Chapter 9: Clues to Earth's Past
	Launch Lab: Clues to Life’s Past
	Foldables
	Section 1: Fossils
	MiniLAB: Predicting Fossil Preservation
	Integrate Social Studies
	Integrate Life Science

	Section 2: Relative Ages of Rocks
	Science Online
	Visualizing Unconformities
	Science Online
	Lab: Relative Ages

	Section 3: Absolute Ages of Rocks
	MiniLAB: Modeling Carbon-14 Dating
	Science Online
	Applying Science: When did the Iceman die?
	Lab: Model and Invent: Trace Fossils
	Oops! Accidents in Science: The World’s Oldest Fish Story

	Chapter 9 Study Guide
	Chapter 9 Review
	Chapter 9 Standardized Test Practice

	Chapter 10: Geologic Time
	Launch Lab: Survival Through Time
	Foldables
	Section 1: Life and Geologic Time
	Section 2: Early Earth History
	Integrate Chemistry
	MiniLAB: Dating Rock Layers with Fossils
	Visualizing Unusual Life Forms
	Science Online
	Lab: Changing Species

	Section 3: Middle and Recent Earth History
	Science Online
	Applying Math: Calculating Extinction By Using Percentages
	MiniLAB: Calculating the Age of the Atlantic Ocean
	Lab: Use the Internet: Discovering the Past
	Science Stats: Extinct!

	Chapter 10 Study Guide
	Chapter 10 Review
	Chapter 10 Standardized Test Practice


	Unit 4: Earth's Place in the Universe
	Chapter 11: The Sun–Earth–Moon System
	Launch Lab: Model Rotation and Revolution
	Foldables
	Section 1: Earth
	Integrate Life Science
	MiniLAB: Making Your Own Compass
	Science Online
	Science Online

	Section 2: The Moon—Earth's Satellite
	MiniLAB: Comparing the Sun and the Moon
	Science Online
	Integrate Career
	Visualizing the Moon’s Surface
	Applying Science: What will you use to survive on the Moon?
	Lab: Moon Phases and Eclipses

	Section 3: Exploring Earth's Moon
	Science Online
	Lab: Tilt and Temperature
	Science and History: The Mayan Calendar

	Chapter 11 Study Guide
	Chapter 11 Review
	Chapter 11 Standardized Test Practice

	Chapter 12: The Solar System
	Launch Lab: Model Crater Formation
	Foldables
	Section 1: The Solar System
	Science Online
	Integrate Physics
	Visualizing the Solar System’s Formation
	Lab: Planetary Orbits

	Section 2: The Inner Planets
	MiniLAB: Inferring Effects of Gravity
	Science Online
	Applying Math: Diameter of Mars

	Section 3: The Outer Planets
	MiniLAB: Modeling Planets
	Integrate Language Arts

	Section 4: Other Objects in the Solar System
	Lab: Model and Invent: Solar System Distance Model
	Oops! Accidents in Science: It Came from Outer Space!

	Chapter 12 Study Guide
	Chapter 12 Review
	Chapter 12 Standardized Test Practice

	Chapter 13: Stars and Galaxies
	Launch Lab: Why do clusters of galaxies move apart?
	Foldables
	Section 1: Stars
	MiniLAB: Observing Star Patterns
	Applying Science: Are distance and brightness related?

	Section 2: The Sun
	Science Online
	Lab: Sunspots

	Section 3: Evolution of Stars
	Science Online
	Integrate Chemistry
	Integrate History

	Section 4: Galaxies and the Universe
	MiniLAB: Measuring Distance in Space
	Visualizing the Big Bang Theory
	Lab: Design Your Own: Measuring Parallax
	Science Stats: Stars and Galaxies

	Chapter 13 Study Guide
	Chapter 13 Review
	Chapter 13 Standardized Test Practice


	Unit 5: Chemistry of Matter
	Chapter 14: Inside the Atom
	Launch Lab: Model the Unseen
	Foldables
	Section 1: Models of the Atom
	MiniLAB: Modeling the Nuclear Atom
	Integrate History
	Lab: Making a Model of the Invisible

	Section 2: The Nucleus
	Science Online
	MiniLAB: Graphing Half-Life
	Applying Math: Find Half-Lives
	Integrate Environment
	Science Online
	Visualizing Tracer Elements
	Integrate Life Science
	Lab: Design Your Own: Half-Life
	Science and History: Pioneers in Radioactivity

	Chapter 14 Study Guide
	Chapter 14 Review
	Chapter 14 Standardized Test Practice

	Chapter 15: The Periodic Table
	Launch Lab: Make a Model of a Periodic Pattern
	Foldables
	Section 1: Introduction to the Periodic Table
	MiniLAB: Designing a Periodic Table
	Science Online
	Applying Science: What does periodic mean in the periodic table?

	Section 2: Representative Elements
	Integrate Career
	Integrate Life Science

	Section 3: Transition Elements
	Integrate Physics
	Visualizing Synthetic Elements
	Science Online
	Lab: Metals and Nonmetals
	Lab: Use the Internet: Health Risks from Heavy Metals
	Science and Language Arts: Anansi Tries to Steal All the Wisdom in the World

	Chapter 15 Study Guide
	Chapter 15 Review
	Chapter 15 Standardized Test Practice

	Chapter 16: Atomic Structure and Chemical Bonds
	Launch Lab: Model the Energy of Electrons
	Foldables
	Section 1: Why do atoms combine?
	Science Online
	Integrate Career
	Applying Science: How does the periodic table help you identify properties of elements?
	MiniLAB: Drawing Electron Dot Diagrams

	Section 2: How Elements Bond
	Integrate Physics
	MiniLAB: Constructing a Model of Methane
	Science Online
	Visualizing Crystal Structure
	Lab: Ionic Compounds
	Lab: Mode and Invent: Atomic Structure
	Science and Language Arts: "Baring the Atom's Mother Heart"

	Chapter 16 Study Guide
	Chapter 16 Review
	Chapter 16 Standardized Test Practice

	Chapter 17: Chemical Reactions
	Launch Lab: Identify a Chemical Reaction
	Foldables
	Section 1: Chemical Formulas and Equations
	Visualizing Chemical Reactions
	Integrate Life Science
	MiniLAB: Observing the Law of Conservation of Mass
	Science Online
	Applying Math: Conserving Mass

	Section 2: Rates of Chemical Reactions
	Science Online
	MiniLAB: Identifying Inhibitors
	Integrate History
	Lab: Physical or Chemical Change?
	Lab: Design Your Own: Exothermic or Endothermic?
	Science and History: Synthetic Diamonds

	Chapter 17 Study Guide
	Chapter 17 Review
	Chapter 17 Standardized Test Practice


	Unit 6: Motion, Forces, and Energy
	Chapter 18: Motion and Momentum
	Launch Lab: Motion After a Collision
	Foldables
	Section 1: What is motion?
	Integrate Life Science
	Applying Math: Speed of a Swimmer
	MiniLAB: Measuring Average Speed
	Science Online

	Section 2: Acceleration
	Applying Math: Acceleration of a Bus
	MiniLAB: Modeling Acceleration

	Section 3: Momentum
	Integrate Social Studies
	Applying Math: Momentum of a Bicycle
	Science Online
	Visualizing Conservation of Momentum
	Lab: Collisions
	Lab: Design Your Own: Car Safety Testing
	Oops! Accidents in Science: What Goes Around Comes Around

	Chapter 18 Study Guide
	Chapter 18 Review
	Chapter 18 Standardized Test Practice

	Chapter 19: Force and Newton's Laws
	Launch Lab: Forces and Motion
	Foldables
	Section 1: Newton's First Law
	Integrate Life Science
	Science Online
	MiniLAB: Observing Friction

	Section 2: Newton's Second Law
	Integrate History
	Applying Math: Acceleration of a Car

	Section 3: Newton's Third Law
	Science Online
	Visualizing Newton’s Laws in Sports
	MiniLAB: Measuring Force Pairs
	Lab: Balloon Races
	Lab: Design Your Own: Modeling Motion in Two Directions
	Science and Society: Air Bag Safety

	Chapter 19 Study Guide
	Chapter 19 Review
	Chapter 19 Standardized Test Practice

	Chapter 20: Work and Simple Machines
	Launch Lab: Compare Forces
	Foldables
	Section 1: Work and Power
	Integrate History
	Applying Math: Calculating Work
	MiniLAB: Work and Power
	Applying Math: Calculating Power
	Science Online
	Lab: Building the Pyramids

	Section 2: Using Machines
	Science Online
	Applying Math: Calculating Mechanical Advantage
	Integrate Life Science
	Applying Math: Calculating Efficiency

	Section 3: Simple Machines
	Visualizing Levers
	MiniLAB: Observing Pulleys
	Lab: Design Your Own: Pulley Power
	Science and Society: Bionic People

	Chapter 20 Study Guide
	Chapter 20 Review
	Chapter 20 Standardized Test Practice

	Chapter 21: Thermal Energy
	Launch Lab: Measuring Temperature
	Foldables
	Section 1: Temperature and Thermal Energy
	Applying Math: Converting to Celsius

	Section 2: Heat
	MiniLAB: Comparing Rates of Melting
	MiniLAB: Observing Convection
	Integrate Life Science
	Lab: Heating Up and Cooling Down

	Section 3: Engines and Refrigerators
	Science Online
	Visualizing the Four-Stroke Cycle
	Integrate Career
	Lab: Comparing Thermal Insulators
	Science and Society: The Heat is On

	Chapter 21 Study Guide
	Chapter 21 Review
	Chapter 21 Standardized Test Practice


	Unit 7: Physical Interactions
	Chapter 22: Electricity
	Launch Lab: Observing Electric Forces
	Foldables
	Section 1: Electric Charge
	Visualizing Nerve Impulses
	Science Online

	Section 2: Electric Current
	MiniLAB: Investigating the Electric Force
	Integrate Chemistry
	Integrate History

	Section 3: Electric Circuits
	Applying Math: Voltage from a Wall Outlet
	MiniLAB: Identifying Simple Circuits
	Applying Math: Electric Power Used by a Lightbulb
	Science Online
	Integrate Life Science
	Lab: Current in a Parallel Circuit
	Lab: A Model for Voltage and Current
	Science and Society: Fire in the Forest

	Chapter 22 Study Guide
	Chapter 22 Review
	Chapter 22 Standardized Test Practice

	Chapter 23: Magnetism
	Launch Lab: Magnetic Forces,
	Foldables
	Section 1: What is magnetism?
	Applying Science: Finding the Magnetic Declination
	MiniLAB: Observing Magnetic Fields
	Science Online
	Lab: Make a Compass

	Section 2: Electricity and Magnetism
	MiniLAB: Assembling an Electromagnet
	Visualizing Voltmeters and Ammeters
	Science Online
	Integrate History
	Lab: How does an electric motor work?
	Science and Language Arts: Aagjuuk and Sivulliit

	Chapter 23 Study Guide
	Chapter 23 Review
	Chapter 23 Standardized Test Practice

	Chapter 24: Waves, Sound, and Light
	Launch Lab: Wave Properties
	Foldables
	Section 1: Waves
	Applying Math: Speed of Sound
	MiniLAB: Refraction of Light

	Section 2: Sound Waves
	Integrate Health
	Lab: Sound Waves in Matter

	Section 3: Light
	Science Online
	MiniLAB: Separating Wavelengths
	Visualizing Common Vision Problems
	Lab: Bending Light
	Oops! Accidents in Science: Jansky’s Merry-Go-Round

	Chapter 24 Study Guide
	Chapter 24 Review
	Chapter 24 Standardized Test Practice


	Student Resources
	Science Skill Handbook
	Scientific Methods
	Safety Symbols
	Safety in the Science Laboratory

	Extra Try at Home Labs
	Technology Skill Handbook
	Computer Skills
	Presentation Skills

	Math Skill Handbook
	Math Review
	Science Applications

	Reference Handbook
	Topographic Map Symbols
	Physical Science Reference Tables
	Periodic Table of the Elements

	English/Spanish Glossary
	Index
	Credits


	Feature Contents
	Cross-Curricular Readings
	National Geographic
	Unit Openers
	Visualizing

	TIME Science and Society
	TIME Science and History
	Oops! Accidents in Science
	Science and Language Arts
	Science Stats

	LABS
	Launch LAB
	MiniLAB
	MiniLAB Try at Home
	One-Page Labs
	Two-Page Labs
	Design Your Own Labs
	Model and Invent Labs
	Use the Internet Labs

	Activities
	Applying Math
	Applying Science
	Integrate
	Science Online
	Standardized Test Practice




	Student Worksheets
	Chapter 1: The Nature of Science
	Chapter 2: Traits and How They Change
	Chapter 3: Interactions of Human Systems
	Chapter 4: Interactions of Life
	Chapter 5: The Nonliving Environment
	Chapter 6: Ecosystems
	Chapter 7: Plate Tectonics
	Chapter 8: Earthquakes and Volcanoes
	Chapter 9: Clues to Earth's Past
	Chapter 10: Geologic Time
	Chapter 11: The Sun-Earth-Moon System
	Chapter 12: The Solar System
	Chapter 13: Stars and Galaxies
	Chapter 14: Inside the Atom
	Chapter 15: The Periodic Table
	Chapter 16: Atomic Structure and Chemical Bonds
	Chapter 17: Chemical Reactions
	Chapter 18: Motion and Momentum
	Chapter 19: Force and Newton's Laws
	Chapter 20: Work and Simple Machines
	Chapter 21: Thermal Energy
	Chapter 22: Electricity
	Chapter 23: Magnetism
	Chapter 24: Waves, Sound, and Light
	Probeware Labs
	To the Student
	Getting Started with Probeware
	Safety in the Lab
	Safety Symbols
	Life Science Labs
	Lab 1: Size Limits of Cells
	Lab 2: Exercise and Heart Rate
	Lab 3: Cooking with Bacteria
	Lab 4: Sweat is Cool
	Lab 5: Biodiversity and Ecosystems

	Earth Science Labs
	Lab 6: The Effect of Acid Rain on Limestone
	Lab 7: The Formation of Caves
	Lab 8: Measuring Earthquakes
	Lab 9: Predicting the Weather
	Lab 10: How are distance and light intensity related?

	Physical Science Labs
	Lab 11: How fast do you walk?
	Lab 12: Transforming Energy
	Lab 13: Endothermic and Exothermic Processes
	Lab 14: Thermal Conductivity
	Lab 15: Let the Races Begin!

	Appendix A: Using the TI-73 to Create a Histogram
	Appendix B: Using the TI-83 Plus Graphing Calculator to Create a Histogram
	Appendix C: Using the TI-73 Graphing Calculator to Create a Box Plot and Display Statistics
	Appendix D: Using the TI-83 Plus Graphing Calculator to Box Plot and Display Statistics
	Appendix E: Using the TI-73 Graphing Calculator to Create a Circle Graph

	Reading and Writing Skills Activities
	Activity 1
	Activity 2
	Activity 3
	Activity 4
	Activity 5
	Activity 6
	Activity 7
	Activity 8
	Activity 9
	Activity 10
	Activity 11
	Activity 12
	Activity 13
	Activity 14
	Activity 15
	Activity 16
	Activity 17
	Activity 18
	Activity 19
	Activity 20
	Activity 21
	Activity 22
	Activity 23
	Activity 24
	Activity 25
	Activity 26

	Reading Essentials
	Chapter 1: The Nature of Science
	Chapter 2: Traits and How They Change
	Chapter 3: Interactions of Human Systems
	Chapter 4: Interactions of Life
	Chapter 5: The Nonliving Environment
	Chapter 6: Ecosystems
	Chapter 7: Plate Tectonics
	Chapter 8: Earthquakes and Volcanoes
	Chapter 9: Clues to Earth's Past
	Chapter 10: Geologic Time
	Chapter 11: The Sun-Earth-Moon System
	Chapter 12: The Solar System
	Chapter 13: Stars and Galaxies
	Chapter 14: Inside the Atom
	Chapter 15: The Periodic Table
	Chapter 16: Atomic Structure and Chemical Bonds
	Chapter 17: Chemical Reactions
	Chapter 18: Motion and Momentum
	Chapter 19: Force and Newton's Laws
	Chapter 20: Work and Simple Machines
	Chapter 21: Thermal Energy
	Chapter 22: Electricity
	Chapter 23: Magnetism
	Chapter 24: Waves, Sound, and Light

	Science Inquiry Labs
	Safety Symbols
	Safety Guidelines
	SI Reference Sheet
	Laboratory Equipment
	Science as Inquiry
	Activity 1: It's a Small World
	Activity 2: Designing a Classification System
	Activity 3: Effects of Acid Rain
	Activity 4: Growth Rings as Indicators of Climate
	Activity 5: Radiation and Its Effects on Seeds
	Activity 6: Survival in Extreme Climates
	Activity 7: Upfolds and Downfolds
	Activity 8: Making Waves
	Activity 9: A Trip Around the World
	Activity 10: Investigating Diatomite
	Activity 11: Coal: What's My Rank?
	Activity 12: Tornado in a Jar
	Activity 13: Identifying Metals and Nonmetals
	Activity 14: The Inside Story of Packaging
	Activity 15: Lenses that Magnify
	Activity 16: Electrolytes and Conductivity
	Activity 17: Curds and Whey
	Activity 18: Cabbage Chemistry
	Activity 19: States of Matter
	Activity 20: Isotopes And Atomic Mass

	Standardized Test Practice
	Chapter 1: The Nature of Science
	Chapter 2: Traits and How They Change
	Chapter 3: Interactions of Human Systems
	Chapter 4: Interactions of Life
	Chapter 5: The Nonliving Environment
	Chapter 6: Ecosystems
	Chapter 7: Plate Tectonics
	Chapter 8: Earthquakes and Volcanoes
	Chapter 9: Clues to Earth's Past
	Chapter 10: Geologic Time
	Chapter 11: The Sun-Earth-Moon System
	Chapter 12: The Solar System
	Chapter 13: Stars and Galaxies
	Chapter 14: Inside the Atom
	Chapter 15: The Periodic Table
	Chapter 16: Atomic Structure and Chemical Bonds
	Chapter 17: Chemical Reactions
	Chapter 18: Motion and Momentum
	Chapter 19: Force and Newton's Laws
	Chapter 20: Work and Simple Machines
	Chapter 21: Thermal Energy
	Chapter 22: Electricity
	Chapter 23: Magnetism
	Chapter 24: Waves, Sound, and Light

	Study Guide and Reinforcement
	Chapter 1: The Nature of Science
	Chapter 2: Traits and How They Change
	Chapter 3: Interactions of Human Systems
	Chapter 4: Interactions of Life
	Chapter 5: The Nonliving Environment
	Chapter 6: Ecosystems
	Chapter 7: Plate Tectonics
	Chapter 8: Earthquakes and Volcanoes
	Chapter 9: Clues to Earth's Past
	Chapter 10: Geologic Time
	Chapter 11: The Sun-Earth-Moon System
	Chapter 12: The Solar System
	Chapter 13: Stars and Galaxies
	Chapter 14: Inside the Atom
	Chapter 15: The Periodic Table
	Chapter 16: Atomic Structure and Chemical Bonds
	Chapter 17: Chemical Reactions
	Chapter 18: Motion and Momentum
	Chapter 19: Force and Newton's Laws
	Chapter 20: Work and Simple Machines
	Chapter 21: Thermal Energy
	Chapter 22: Electricity
	Chapter 23: Magnetism
	Chapter 24: Waves, Sound, and Light


	Help
	Internet Link
	Previous Document
	Search - Document
	Search - Full
	Page Navigator
	Exit



