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Safety Symbols 
These symbols appear in laboratory activities. They warn of possible dangers 

in the laboratory and remind you to work carefully. 

rl Safety qogg les Wear safety goggles to 
protect your eyes in any activity involving 
chemicals, flames or heating, or glassware. 

1(111 Lab Apron Wear a laboratory apron to 1•1 protect your skin and clothing from damage. 

~ 
Breakage Handle breakable materials, 
such as glassware, with care. Do not touch 
broken glassware. 

tJ Heat-Resistant Gloves Use an oven 
mitt or other hand protection when handling 
hot materials such as hot plates or hot glassware. 

m Plastic Gloves Wear disposable plastic • 
gloves when working with harmful chemicals 
and organisms. Keep your hands away from 
your face, and dispose of the gloves according 
to your teach.er's instructions. 

Q Heating Use a clamp or tongs to pick up 
~ hot glassware. Do not touch hot objects with 

your bare hands. 

m Flames Before you work with flames, 
tie back loose hair and clothing. Follow 
instructions from your teacher about lighting 
and extinguishing flames. 

m No Flames When using flammable 
materials, make sure there are no flames, 
sparks, or other exposed heat sources present. 

~ 
Corrosive Chemical Avoid getting acid 
or other corrosive chemicals on your skin or 
clothing or in your eyes. Do not inhale the 
vapors. Wash your hands after the activity. 

~ 
Poison Do not let any poisonous chemical 
come into contact with your skin, and do not 
inhale its vapors. Wash your hands when you 
are finished with the activity. 

~~ Fumes Work in a ventilated are; ' en harm
;i\; ful vapors may be involved. Avoid in; aling 

" vapors directly. Only test an odor when directed 
to do so by your teacher, and use a wafting 
motion to direct the vapor toward your nose. 

a Sharp Object Scissors, scalpels, knives, 
needles, pins, and tacks can cut your skin. 
Always direct a sharp edge or point away from 
yourself and others. 

!!l Animal Safety Treat live or preserved 
animals or animal parts with care to avoid 
harming the animals or yourself. Wash your 
hands when you are finished with the activity. 

ii1 Plant Safety Handle plants only as 
directed by your teacher. If you are allergic to 
certain plants, tell your teacher; do not do an 
activity involving those plants. Avoid touching 
harmful plants such as poison ivy. Wash your 
hands when you are finished with the activity. 

i!j Electric Shock To avoid electric shock, 
never use electrical equipment around water, or 
when the equipment is wet or your hands are 
wet. Be sure cords are untangled and cannot 

~ 
trip anyone. Unplug equipment not in use. 

Physical Safety When an experiment 
involves physical activity, avoid injuring your
self or others. Alert your teacher if there is any 
reason you should not participate. 

m Disposal Dispose of chemicals and other 
laboratory materials safely. Follow the 
instructions from your teacher. 

II; Hand Washing Wash your hands thor
~ oughly when finished with the activity. Use 

antibacterial soap and warm water. Rinse well. 

A General Safety Awareness When 
this symbol appears, follow the instructions 
provided. When you are asked to develop your 
own procedure in a lab, have your teacher 
approve your plan before you go further. 
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CALIFORNIA 
·. ""' Science Content Standards 

:-.~ 

This textbook is organized to support your understanding 
of the California Science Content Standards. Understanding 
this organization can help you master the standards. 

What happens 
during a chemical 
reaction? 

.... .,. 

5 8.9 Scientific progress is made by 
asking meaningful questions and 
c.onducting careful investigations. 

Every chapter begins with a Focus on 
the Big Idea question that is linked to 
a California Science Standard. Focus 
on the Big Idea poses a question for 
you to think about as you study the 
chapter. You will discover the answer 
to the question as you read. 

Each section begins with a Standards 
Focus. You will learn about these 
California Science Standards as you 
read the section. 

The Standards Focus is broken down 

What skills do scientists use to 1·.. I into two to four Key Concept questions. 
learn about the world? e • You will find the answers to these 

Wh t d h 
· 1 · + i ts d ~ ! questions as you read the section. 
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Standards Key 
Grade Level Standard Set 
~ /and Standard 
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Content Area 

S for Science 
E-LA for English-Language Arts 
Math for Mathematics 
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-.f The Science Content Standards for California Public Schools was 
adopted in 1998. The California Grade 8 strand is organized into 
nine general standard sets. The standard sets are Motion, Forces, 
Structure of Matter, Earth in the Solar System, Reactions, 
Chemistry of Living Systems, Periodic Table, Density and Buoyancy, 
and Investigation and Experimentation. Each standard set is divided 
into a series of specific topic standards. Use this section as a preview 
for your physical science course and as a review guide when you 
study for exams. 
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STANDARD SET 1 

Motion 

1. The velocity of an object is the rate of change of its position. 
As a basis for understanding this concept: 
1. a. Students know know position is defined in relation to some choice 

of a standard reference point and a set of reference directions. 
1. b. Students know that average speed is the total distance traveled 

divided by the total time elapsed and that the speed of 
an object along the path traveled can vary. 

1. c. Students know how to solve problems involving 
distance, time, and average speed. 

What It Means to You 
Understanding position, distance, and speed is key 
to learning about motion. You describe the 
position and distance of an object relative to a 
reference point. For example, you could measure 
your bike to be 50 meters east of the flagpole. The 
flagpole is the reference point. 

Speed describes how much distance an object 
travels in a given time period. If you pedal quickly 
on your bike, you will travel a greater distance in a 
certain time period than if you pedal slowly. You 
will learn how to use position, distance, and speed 
to describe the motion of objects. 

Where You Will Learn It 
This material is covered in Chapter 9. 



STANDARD SET 1, continued 
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1. d. Students know the velocity of an object must be described by specifying 
both the direction and the speed of the object. 

1. e. Students know changes in velocity may be due to changes in speed, 
direction, or both. 

1. f. Students know how to interpret graphs of position versus time and graphs 
of speed versus time for motion in a single direction. 

What It Means to You 
To accurately describe the motion of an object, you must include 
speed and direction. For example, if you want to get to a baseball 
game on time, you'll need to know how fast you must travel and in 
what direction. Velocity describes both the speed and direction of 
an object. For example, a car might have a speed of 30 miles per 
hour but a velocity of 30 miles per hour north. You will learn how 
to describe the velocity of objects. 

You can graph the position and speed of an object over time. You 
can then analyze these graphs to determine if an object is moving 
at a constant speed, or if it is speeding up or slowing down. You 
will learn how to graph an object's motion. You will also learn how 
to interpret motion graphs. 

Where You Will Learn It 
This material is covered in Chapter 9. 
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STANDARD SET 2 

Forces 

2. Unbalanced forces cause changes in velocity. As a basis for 
understanding this concept: 
2. a. Students know a force has both direction and magnitude. 
2. b. Students know when an object is subject to two or more forces at 

once, the result is the cumulative effect of all the forces. 
2. c. Students know when the forces on an object are balanced, the 

motion of the object does not change. 
2. d. Students know how to identify separately the two or more forces that 

are acting on a single static object, including gravity, elastic forces 
due to tension or compression in matter, and friction. 

What It Meant5 To You 
A force is a push or a pull. You will learn about the force of gravity, 
elastic forces, and friction. Usually there are at least two forces acting on 
an object at any given time. You will learn how to find the net force 
acting on an object. 

If the net force on an object is zero, the forces acting on the object 
are balanced. The object's motion will not change. The forces on a 
parked car are balanced. The car's motion will not change until an 
unbalanced force acts on it. You will learn how to use net force to make 
predictions about an object's motion. 

Where You Will Learn It 
This material is covered in Chapter 1 0. 
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2. e. Students know that when the forces on an object are unbalanced, the 
object will change its velocity (that is, it will speed up, slow down, or 
change direction). 

2. f. Students know the greater the mass of an object, the more force is 
needed to achieve the same rate of change in motion. 

2. g. Students know the role of gravity in forming and maintaining the 
shapes of planets, stars, and the solar system. 

What It Means To You 
Unbalanced forces cause an object's motion to change. When 
an object's motion changes, the object either speeds up or 
slows down. For example, when you release a ball, it 
accelerates to the ground. You will learn how to use net force 
and mass to calculate the acceleration of an object. You will 
also learn the effect of increasing force and increasing mass 
on the acceleration of an object. 

Gravity causes objects to fall to Earth. It is also the force 
responsible for the formation of the solar system, stars, and 
galaxies. The moon revolves around Earth because of gravity. 
You will learn about gravity's role in the universe. 

Where You Will Learn It 
This material is covered in Chapters 1 0, 11, 12, and 14. 
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STANDARD SET 3 

Structure of Matter 

3. Each of the more than 100 elements of matter has distinct 
properties and a distinct atomic structure. All forms of 
matter are composed of one or more of the elements. As a 
basis for understanding this concept: 
3. a. Students know the structure of the atom and know it is composed of 

protons, neutrons, and electrons. 
3. b. Students know that compounds are formed by combining two or 

more different elements and that compounds have properties that 
are different from their constituent elements. 

3. c. Students know atoms and molecules form solids by building up 
repeating patterns, such as the crystal structure of NaCI or 
long-chain polymers. 

3. d. Students know the states of matter (solid, liquid, gas) depend 
on molecular motion. 

3. e. Students know that in solids the atoms are closely locked in position 
and can only vibrate; in liquids the atoms and molecules are more 
loosely connected and can collide with and move past one another; 
and in gases the atoms and molecules are free to move 
independently, colliding frequently. 

3. f. Students know how to use the periodic table to identify elements 
in simple compounds. 

What It Means to You 
All matter is made up of atoms. An atom consists of a positively charged 
nucleus surrounded by negatively charged electrons. There are more than 
100 different types of atoms. Their unique atomic structures define 
elements. The periodic table organizes elements according to their atomic 
structures. You will learn about atomic structure and the periodic table. 

Through the process of bonding, elements combine to form 
compounds. For example, hydrogen and oxygen bond together to form 
water. You will learn how elements bond in solids, liquids, and gases. 

Where You Will Learn It 
This material is covered in Chapters 2, 3, 4, and 5. 
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STANDARD SET 4 

Earth in the Solar System (Earth Sciences) 

xxvi 

4. The structure and composition of the universe can be learned 
from studying stars and galaxies and their evolution. As a 
basis for understanding this concept: 
4. a. Students know galaxies are clusters of billions of stars and may have 

different shapes. 
4. b. Students know that the Sun is one of many stars in the Milky Way 

galaxy and that stars may differ in size, temperature, and color. 
4. c. Students know how to use astronomical units and light-years as 

measures of distances between the Sun, stars, and Earth. 
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. 

What It Mean6 to You 
When you look up at the sky at night, you see many points of 
light. Some of these points are stars, while others are galaxies. 
Galaxies consist of clusters of stars. The sun is one of the 
many stars in the Milky Way galaxy. You will learn how to 
recognize different types of stars and galaxies. 

The sun is the source of all light in the solar system. The 
planets and the planetary satellites are visible because they 
reflect sunlight. You will learn about the sun, the planets, and 
planetary satell ites. 

Where You Will Learn It 
This material is covered in Chapters 12, 13, 14, and 15. 
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STANDARD SET 5 

Reactions 

5. Chemical reactions are processes In which atoms are rearranged 
Into different combinations of molecules. As a basis for 
understanding this concept: 
5. a. Students know reactant atoms and molecules interact to form 

products with different chemical properties. 
5. b. Students know the idea of atoms explains the conservation of matter: 

In chemical reactions the number of atoms stays the same no matter 
how they are arranged, so their total mass stays the same. 

5. c. Students know chemical reactions usually liberate heat or absorb heat. 
5. d. Students know physical processes include freezing and boiling, in which 

a material changes form with no chemical reaction. 
5. e. Students know how to determine whether a solution is acidic, basic, 

or neutral. 

What It Meane; to You 
Have you ever observed what happens when you drop an effervescent 
tablet in water? The tablet starts to disappear just as bubbles rise to the 
surface. This is an example of a chemical reaction. The water and the 
tablet are interacting to form products with different chemical 
properties. You will learn about chemical reactions. 

Conservation of matter states that, in a chemical reaction, the mass 
of reactants equals the mass of products. You will apply this principle 
when you balance chemical equations and perform chemical reactions 
in the laboratory. 

Where You Will Learn It 
This material is covered in Chapters 2, 3, 6, and 7. 



STANDARD SET 6 

Chemistry of Living Systems (Life Sciences) 

xxviii 

6. Principles of chemistry underlie the functioning of biological 
systems. As a basis for understanding this concept: 
6. a. Students know that carbon, because of its ability to combine in many 

ways with itself and other elements, has a central role in the 
chemistry of living organisms. 

6. b. Students know that living organisms are made of molecules 
consisting largely of carbon, hydrogen, nitrogen, oxygen, 
phosphorus, and sulfur. 

6. c. Students know that living organisms have many different kinds of 
molecules, including small ones, such as water and salt, and very 
large ones, such as carbohydrates, fats, proteins, and DNA. 

What It Means to You 
Six elements combine to form most of the mass in living 
systems. These elements are carbon, hydrogen, nitrogen, 
oxygen, phosphorus, and sulfur. These elements combine 
to form large molecules such as DNA and carbohydrates 
and simpler compounds such as salt and water. You will 
learn about these molecules and compounds. 

Carbon has a unique role in the functioning of biological 
systems because it can bond to itself and to many other 
elements. You will learn about the various carbon 
molecules and their roles. You will also construct models of 
carbon-based molecules. 

Where You Will Learn It 
This material is covered in Chapter 8. 
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STANDARD SET 7 

Periodic Table 

7. The organization of the periodic table is based on the 
properties of the elements and reflects the structure of 
atoms. As a basis for understanding this concept: 
7. a. Students know how to identify regions corresponding to metals, 

nonmetals, and inert gases. 

16 
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34 

Se 
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Po 

7. b. Students know each element has a specific number of protons in the 
nucleus (the atomic number) and each isotope of the element has a 
different but specific number of neutrons in the nucleus. 

7. c. Students know substances can be classified by their properties, 
including their melting temperature, density, hardness, and thermal 
and electrical conductivity. 

What It Mean6 to You 
The periodic table is an invaluable tool for chemists. It 
organizes the elements according to their atomic structures. 
For example, the atomic number of elements increases from 
left to right and down one row at a time. You will use the 
periodic table to find the atomic numbers of elements. 

In the periodic table, metals are on the left, semimetals are in 
the middle, nonmetals are on the right, and inert gases are on the 
far right. You will use the periodic table to classify a substance as a 
metal, semimetal, nonmetal, or inert gas. 

Where You Will Learn It 
This material is covered in Chapters 4 and 5. 

18 
-

2 

17 He 
9 10 

F Ne 
17 18 

Cl Ar 
35 36 

Br Kr 
53 54 

I Xe 
85 86 

At Rn 



STANDARD SET 8 

Density and Buoyancy 

8. All objects experience a buoyant force when immersed in a 
fluid. As a basis for understanding this concept: 
8. a. Students know density is mass per unit volume. 
8. b. Students know how to calculate the density of substances (regular 

and irregular solids and liquids) from measurements of mass and 
volume. 

8. c. Students know the buoyant force on an object in a fluid is an upward 
force equal to the weight of the fluid the object has displaced. 

8. d. Students know how to predict whether an object will float or sink. 

What It Means to You 
Suppose you have a steel ball and a foam ball of the same 
size. The steel ball has a greater density. It has more mass per 
unit of volume than the foam ball. The volume of the foam 
ball would have to be many times greater than that of the 
steel ball in order for the two balls to have the same mass. 

You will learn how to calculate the densities of different 
objects. You will also learn how to use density to predict 
whether an object will sink or float in a fluid. 

Where You Will Learn It 
This material is covered in Chapters 1 and 11. 
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9. Scientific progress is made by asking meaningful questions and 
conducting careful investigations. As a basis for understanding this 
concept and addressing the content in the other strands, students 
should develop their own questions and perform investigations. 
Students will: 
9. a. Plan and conduct a scientific investigation to test a hypothesis. 
9. b. Evaluate the accuracy and reproducibility of data. 
9. c. Distinguish between variable and controlled parameters in a test. 
9. d. Recognize the slope of the linear graph as the constant in the relationship 

y = kx and apply this principle in interpreting graphs constructed from data. 
9. e. Construct appropriate graphs from data and develop quantitative 

statements about the relationships between variables. 
9. f. Apply simple mathematic relationships to determine a missing quantity in a 

mathematic expression, given the two remaining terms (including speed = 
distance/time, density = mass/volume, force = pressure X area, 
volume = area X height). 

9. g. Distinguish between linear and nonlinear relationships on a graph of data. 

What It Mean6 to You 
In this program, you will do activities that demonstrate the 
concepts in the text. You will design and build a vehicle that 
moves without the use of electricity, gravity, or a person 
pushing or pulling on it. You will conduct tests to compare 
how various antacids neutralize acid. 

This program contains various types of activities. The 
Standards Warm-Ups introduce the concepts in a section. The 
Skills Activities, Try This, and At-Home Activities reinforce key 
concepts from the sections. The Labs reinforce both inquiring 
skills and science concepts. All of the activities in the text 
will lead you through the process of discovering meaningful 
ideas about physical science. 

Where You Will Learn It 
This material is covered in the labs and activities in the 
Student Edition. 



This textbook has been developed to fully support 
your understanding of the science concepts in the 
California Science Standards. Each chapter contains 
built-in reading support. 

Before You Read 
Use the Standards Focus to preview the California 
Science Standards that are covered, the key 
concepts, and key terms in the section. 

Standards Focus 
The California Science 
Standards that you 
will learn are listed at 
the beginning of each 
section. 

Key Concepts 
Each science standard 
is broken down into 
smaller ideas called 
Key Concepts. 

Key Terms Use the 
I ist of key terms to 
preview the vocabu
lary for each section. 
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What Is Physical Science'? 

• science 
• observing 
• inferring 
• predicting 
• chemistry 
• physics 

An amusement park is a ~ 
great place to observe 
physical science in action. 

fj Standards Warm-Up Z!_fte ~~~~--

How Does a Ball Bounce? 
1. Your teacher will give you three balls and a meter stick. Hold 

the meter stick with the zero end touching the floor. 
2. Hold one ball beside the top of the meter stick so it doesn't 

touch. Drop the ball. Have a partner record the height of the 
first bounce. 

3. Repeat Step 2 twice using the same ball. 
4. Repeat Steps 2 and 3 for each of the other balls. 

Think It Over 
Predicting Can you use your data to predict accurately how each 
ball will bounce in the future? Explain. 

As you walk around an amusement park, you may wonder how 
the rides work. How does a ferris wheel spin? How do the 
bumper cars work? What makes the neon lights so colorful? 
Why don't people fall out of the roller coaster as it completes a 
loop? These are all questions that physical science can help to 
answer. The designers of amusement parks must know a great 
deal about physical science to make sure that visitors experi
ence fun and thrills while staying safe. 
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As You Read 
Key Concepts in boldface 
sentences a I low you to 
focus on the important ideas 
of the chapter. 

Look for the green 
and yellow keys to 
find the key concepts 
in each section. 

Celsius (0 C) Kelvin (K) Temperature 

Skills Scientists Use 
Science is the study of the natural world. Science includes all of 
the knowledge gained by exploring nature. To think and work 
like a scientist, you need to use the same skills that they do. 
~ Scientists use the skills of observing, inferring, and 
predicting to Jearn more about the natural world. 

Observing Scientists observe things. Observing means 
using one or more senses to gather information. Your senses 
include sight, hearing, touch, taste, and smell. Each day of your 
life, you observe things that help you decide what to eat, what 
to wear, and whether to stay inside or go out. 

Scientists usually make observations in a careful, orderly way. 
They make both qualitative and quantitative observations. 
Qualitative observations are descriptions that don't involve num
bers or measurements. Noticing that a ball is round, that milk 
smells sour, or that a car is moving is a qualitative observation. 
Quantitative observations are measurements. You make a quan
titative observation when you measure your height or weight. In 
science, observations may also be called evidence, or data. 

Inferring When you explain your observations, you are 
inferring, or making an inference. Inferences are based on 
reasoning from what you already know. You make infer
ences all the time without thinking about it. For example, 
your teacher gives lots of surprise quizzes. So if your 
teacher walks into the room carrying a stack of paper, you 
may infer that the pages contain a quiz. But inferences are 
not always correct. The papers could be announcements 
to be taken home. 

Predicting Every day, people make statements about 
the future. Predicting means making a forecast of what 

n past experience or 
:ts predict the 
current infor

based on data, 

As you head out the door each morning, one of the first 
things you might notice is the temperature. Is it cold out 
this morning? How high will the temperature rise? 

based on7 

FIGURE 1 Inferring 

eGo ·!!~~~~ .. 
For: More on scientific thinking 
Visit: PHSchool.com 
Web Code: cgd-601 1 

Units of Temperature Scientists commonly use the 
Celsius temperature scale. On the Celsius Scale, water 
freezes at ooc and boils at l00°C. There are exactly 100 
degrees between the freezing point and boiling point of 
water. Normal human body temperature is about 37°C. 

When you explain or interpret your observations, 
you are making an inference. Inferring How do 
you think these young women obtained the 

Zero 

In addition to the Celsius scale, scientists also use 
another temperature scale, called the Kelvin scale. Units 
on the Kelvin scale are the same size as those on the Celsius 
scale. ~ The kelvin (K) is the SI unit of temperature. 

The temperature 0 K on the Kelvin scale is called 
absolute zero. Nothing can get colder than this tempera
ture. Absolute zero is equal to -273°C on the Celsius scale. 

Measuring Temperature You can measure tempera
ture using a thermometer. Most thermometers consist of a 
sealed tube that contains a liquid. The liquid expands or 
contracts as the temperature changes. 

FIGURE 16 

stuffed bear? Explain your reasoning. 

After You Read 
Measuring Temperature 
Scientists use the Celsius and Kelvin 
scales to measure temperature. 

section 3 Assessment 

Target Reading Skill Preview Text Structure 
Complete the graphic organizer for this section. 
What question did you ask about Weight and 
Mass? What was your answer? 

b. Estimating Estimate the length of a baseball 
bat and mass of a baseball in SI units. How 
can you check how close your estimates are? 

c. Describing Outline a step-by-step method 
for determining the density of a baseball. 

The Section Assessment tests 
your understanding of the 
Key Concepts. Each bank of 
Reviewing Key Concepts 
questions here focuses on 
one of the Key Concepts. 

~ Reviewing Key Concepts 
1. a. Identifying What is the standard 

measurement system used by scientists 
around the world? 

b. Predicting Suppose that two scientists use 
different measurement systems in their work. 
What problems might arise if they shared 
their data? 

2. a. Listing What are the SI units oflength, mass, 
volume, density, time, and temperature? 

Two solid cubes have the same mass. They 
each have a mass of 50 g. 

3. Calculating Density Cube A has a volume of 
2 em X 2 em X 2 em. What is its density? 

4. Calculating Density Cube B has a volume of 
4 em X 4 em X 4 em. What is its density? 

If you can't answer 
these items, go back 
and review the 
section. 
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The target reading skills introduced on this page 
will help you read and understand information in 
this textbook. Each chapter introduces a reading skill. 

~ 

Developing these reading skills is key to becoming a ~~ 

successful reader in science and other subject areas. 

Preview Text Structure By understanding 
how textbooks are organized, you can gain 
information from them more effectively. This 
textbook is organized with red headings and 
blue subheadings. Before you read, preview the 
headings. Ask yourself questions to guide you as 
you read. (Chapter 1) 

Preview Visuals The visuals in your science 
textbook provide important information. Visuals 
are photographs, graphs, tables, diagrams, and 
illustrations. Before you read, take the time to 
preview the visuals in a section. Look closely at 
the title, labels, and captions. Then ask yourself 
questions about the visuals. (Chapter 4) 

Sequence Many parts of a science textbook 
are organized by sequence. Sequence is the order 
in which a series of events occurs. Some sections 
may discuss events in a process that has a 
beginning and an end. Other sections may 
describe a continuous process that does not 
have an end. (Chapters 11 and 12) 

Compare and Contrast Science texts 
often make comparisons. When you compare 
and contrast, you examine the similarities and 
differences between things. You can compare 
and contrast by using a table or a Venn diagram. 
(Chapters 5 and 8) 

Analyze Cause and Effect A cause makes 
something happen. An effect is what happens. 
When you recognize that one event causes another, 
you are relating cause and effect. (Chapter 13) 
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Identify Main Ideas As you read, you 
can understand a section or paragraph more 
clearly by finding the main idea. The main idea is 
the most important idea. The details in a section 
or paragraph support the main idea. Headings 
and subheadings can often help you identify 
the main ideas. (Chapters 2 and 9) 

Identify Supporting Evidence Science 
textbooks often describe the scientific evidence 
that supports a theory or hypothesis. Scientific 
evidence includes data and facts, information 
whose accuracy can be confirmed by experiments 
or observation. A hypothesis is a possible 
explanation for observations made by scientists 
or an answer to a scientific question. (Chapter 15) 

Create Outlines You can create outlines to 
help you clarify the text. An outline shows the 
relationship between main ideas and supporting 
details. Use the text structure-headings, 
subheadings, key concepts, and key terms-
to help you figure out information to include 
in your outline. (Chapters 3, 7, and 14) 

Take Notes Science chapters are packed with 
information. Taking good notes is one way to help 
you remember key ideas and to see the big pic
ture. When you take notes, include key ideas, a 
few details, and summaries. (Chapters 6 and 10) 
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Target Reading Skills 
Each chapter provides a target reading skill with clear 
instruction to help you read and understand the text. 
You will apply the skill as you read. Then you will record 
what you've learned in the section and chapter assessments. 

Before You Read 
Each chapter introduces 
a target reading skill 
and provides examples 
and practice exercises. 

As You Read 
As you read, you can use 
the target reading skill 
to help you increase 
your understanding. 

After You Read 
You can apply the target 
reading skill in the Section 
Assessments and in the 
Chapter Assessments. 

Preview Text Structure 
The information in this textbook is organized with red headings 
and blue subheadings. Before you read, preview each heading 
and ask a question to guide you as you read the topic. After you 
read, take notes to answer your questions. 

A graphic organizer like the one below can help you take notes. 

• Write the heading in column 1. 
• Write a question in column 2. Look for words in the head

ing to guide you in asking a question. 
• Answer your question in co lumn 3. 

What Is Physical Science? 

Heading Question Answer 

Skills Scientists What skills do Scientists use the skills 

Use scientists use to of observing, Inferring, 

learn about the and predicting. 

natural world? 

fhe Study of 

Matter and Energy 

- --- ··~··· 
~~,.= 

Apply It! 
In your notebook, create a graphic organizer for each section in 
this chapter. Write a question for each heading. After you read, 
record your answers in column 3. 

section 3 Assessment \ 

Target Reading Skill Preview Text Structure 
Complete the graphic organizer for this section. 
What question did you ask about Weight and 
Mass? What was your answer? 

~ Reviewing Key Concepts 
1. a. Identifying What is the standard 

measurement system used by scientists 
around the world? 

b. Predicting Suppose that two scientists use 
different measurement systems in their work. 
What problems might arise if they shared 
their data? 

2. a. Listing What are the SI units of length, mass, 
volume, density, time, and temperature? 

b. Estimating Estimate the length of a baseball 
bat and mass of a baseball in SI units. How 
can you check how close your estimates are? 

c. Describing Outline a step-by-step method 
for determining the density of a baseball. 

Two solid cubes have the same mass. They 
each have a mass of 50 g. 

3. Calculating Density Cube A has a volume of 
2 em X 2 em X 2 em. What is its density? 

4. Calculating Density Cube B has a volume of 
4 em X 4 em X 4 em. What is its density? 
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Studying science involves learning a new 
vocabulary. Here are some vocabulary skills 
to help you learn the meaning of words 
you do not recognize. 

Word Analysis You can use your knowledge 
of word parts-prefixes, suffixes, and roots-
to determine the meaning of unfamiliar words. 

Prefixes A prefix is a word part that is added 
at the beginning of a root or base word to 
change its meaning. Knowing the meaning of 
prefixes will help you figure out new words. 
You will practice this skill in Chapter 2. 

Suffixes A suffix is a letter or group of 
letters added to the end of a word to form a 
new word with a slightly different meaning. 
Adding a suffix to a word often changes its 
part of speech. You will practice this skill in 
Chapters 3 and 15. 

Word Origins Many science words come 
to English from other languages, such as 
Greek and Latin. By learning the meaning of 
a few common Greek and Latin roots, you can 
determine the meaning of new science words. 
You will practice this skill in Chapters 4, 10, 
12, and 14. 

Use Clues to Determine Meaning 
When you come across a word you don't recognize 
in science texts, you can use context clues to figure 
out what the word means. First look for clues in 
the word itself. Then look at the surrounding 
words, sentences, and paragraphs for clues. 
You will practice this skill in Chapter 8. 

Identify Multiple Meanings 
To understand science concepts, you must use terms 
precisely. Some familiar words may have different 
meanings in science. Watch for these multiple
meaning words as you read. You will practice this 
skill in Chapters 6 and 11. 

Identify Related Word Forms 
You can increase your vocabulary by learning relat
ed forms of words or word families. If you know 
the meaning of a verb form, you may be able to 
figure out the related noun and adjective forms. 
You will practice this skill in Chapter 7. 

atmos + sphaira = atmosphere 
vapor sphere a layer of 

)OO(V· 

gas vapor or 
gases that 
surrounds 
Earth 
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Vocabulary Skills 
One of the important steps in reading 
this science textbook is to be sure 
that you understand the Key Terms. 
Your book shows several strategies to 
help learn important vocabulary. 

Before You Read 
Each chapter introduces a 
Vocabulary Skill with examples and 
practice exercises. Key Terms come 
alive through visuals. The beginning 
of each section lists the Key Terms. 

Changes Between Solid and Gas 
If you live where the winters are cold, you may have noticed 
that snow seems to disappear even when the temperature stays 
well below freez.ine. This change is the result of sublimation. 

the surface particles of a solid gain 
enough 
particles of a solid do not pass 
as they form a gas. As a solid substance sublimates into a 
gas, the relative freedom of motion of its particles increases. ~ 

One example of sublimation occurs with dry ice. Dry ice 1 ~ 
is the common name for solid carbon dioxide. At ordinary • ·~oo,h•k '~"~· =bo• di<nid< = •o< ""' • • ,:,P 
liquid. So instead of melting, solid carbon dioxide changes Dry Ice 

directly into a gas. As it changes state, ~e carbon dioxide ~~?c~~~i~u~,;~:~:.:~;i~:~~~:::d 
ab~rbs therm~ energy. If warmer maten als are placed near directly into a gas. Predicting If 
dry tee, they will lose thermal energy and become colder. For you allowed the dry ice to stand at 
this reason, dry ice can be used to keep things cold when a room temperature forseveral hours, 
refrigerator is not available. When dry ice becomes a gas, what would be left in the glass 

it cools water vapor in the nearby air. The water vapor then diSh 7 Explam. 

condenses into a liquid, forming fog around the dry ice. 

~~') ~~~!:a~r:~'!~ s:~~b~t!~~~d during the 

s e ction 2 Assessment ·\. 

Vocabulary Skill Suffixes Complete the c. Relating Cause and Effect Why does the 
sentences using the correct word form (vaporize/ evaporation of sweat cool your body on a 
vaporization). As a pot of water boils, the liquid warm day? 
will _ and form a gas. Boiling a evaporation 3. a. Identifying What process occurs as pieces of 
are two types of_. · raduall et smaller? 

~ Reviewing Key Concepts . in the air around the dry ice in Figure 13? 
1. a. Reviewing What happens to the particles of Why does the fog form? 

a solid as it becomes a liquid? 
b. Applying Concepts How does the thermal 

energy of solid water change as it melts? 
c. Making Judgments You are stranded in a 

blizzard. You need water to drink, and you're 
trying to stay warm. Should you melt snow 
and then drink it, o r just eat snow? Explain. 

2. a. Describing What is vaporization? 
b. Comparing and Contrasting Name the 

two types of vaporization. Tell how they are 
similar and how they differ. 

Writing 111 SCJence 

Using AIYiogift Write a short esMY In 
which you create an analogy to describe 
particle motion. Compare the movements and 
positions of people dancing with the motions 
of water molecules In liquid water and In 
water vapor. 

Chapter 3 + 101 

The images shown here represe nt some of the key t erms in this 
chapter. You can use this vocabulary skill to help you understand 
t he meaning of some key terms in this chapter. 

A suffix is a letter or group of letters added to the end of a word 
to change its meaning and often its part of speech. For example, 
the suffix -ation added to a verb can form a noun that means 
"process of" or "action of." 

prepare + at ion preparation 

process of the process of preparing 

In this chapter, you will learn key terms that end in the suffixes 
-ation, -ine, and -sian. 

-ation Vaporization, evaporation, 
condensat ion, subl imation 

·ine Crystalline 

·sion Surface tension 

Apply It! 
Vapor is another word for gas. Use the chart above to predict the 
meaning of vaporization. Revise your defin ition as needed. 
When you come across an unfa miliar word, look at the suffix to help 
you determine the meaning. Then check the definition In the 
glossary or a dictionary. 

As You Read 
Each Key Term is highlighted 
in yellow, appears in boldfaced 
type, and is followed by a 
definition. 

After You Read 
You can practice the Vocabulary 
Skill in the Section Assessments. 
You can apply your understanding 
of the Key Terms in the Chapter 
Assessments. 
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High-Use Academic Words 
High-use academic words are words that are used frequently in classroom 
reading, writing, and discussions. They are different from Key Terms because 
they appear in many subject areas. 

Learn the Words 
Each unit conta ins a chapter that 
introduces high-use academic words. 
The introduction describes the words, 
provides examples, and includes 
practice exercises. 

Practice Using the Words 
You can practice using the 
high-use academic words in -
Apply It! and the section 
assessments. 

The images shown here represent some of the key terms in this 
chapter. You can use this vocabulary skill to help you understand 
the meaning of some key terms in t his chapter. 

r ft High-use academic words are words you are likely to meet while 
reading textbooks. Look for the following words in context as you 
read this chapter. 

Word J Defmttton I Example Sentence 

conduct v. To allow something to Metal strips on a circuit board 
(kahn DIJICT) p. 199 travel along or through it ~electric current. 

stable adj. Not easily or quickly Gold is a stable metal that 
(STAY bul) p. 177 changed from one state does not rust or tarnish. 

to another 

structure n. The way in which parts The outside structure of the 
(511WKchur) p. 178 of something are put building is miideOTiirick and 

together concrete. 

symbol n. A written sign that The~ for the element 
(SN bul) p. 187 stands for something else oxygen isO. 

Apply It! 
Choose the word that best completes the sentence. 

_A 1. " H" Is the ___ for hydrogen. 

- 2. The ___ of an atom consists of a nucleus of protons and 

neutrons. surrounded by a doud of moving electrons. 

3. Platinum jewelry lasts along time because the metal Is very 

---· 

Focus on Physical Science High-Use Academic Words 

Learning the meaning of these words will help you improve your reading 
comprehension in all subject areas. 

accelerate consist distribute locate region 
accurate constant ensure maintain release 
alter construct estimate method reliable 
area consumer evidence minimize require 
assume contact expand neutral research 
benefit contract expel obvious resource 
category contrast explore occurred revolution 
complex define factor operate series 
concentrate definite flexible potential significant 
concept detect formula predict similar 
conclude develop individual principle source 
conduct displace interact recover stable 

.,..... 

..-
j 

~ 

-.r 

+' 

....... 

........._ 

.........-. 



~ 

+-

~ 

~· 

......-' 

You can explore the concepts in this textbook through 
inquiry. Like a real scientist, you can develop your own 
scientific questions and perform labs and activities to find 
answers. Follow the steps below when doing a lab. 

Skills Lab 
Making Sense of Density _ 

Write a purpose. 
What is the purpose 
of this activity? 

Write a hypothesis. 
What is a possible 
explanation? 
Hypotheses lead to 
predictions that can 
be tested. 

Follow each step 
in the procedure. 
Pay attention to 
safety icons. 

Does the density of a material vary with volume? 

Skills Focus 
drawing conclusions, measuring, controlling 
variables 

Materials 
• balance • water • paper towels 
• metric ruler • graduated cylinder, 100~ml 

• wooden stick, about 6 em long 
• ba ll of modeling clay, about 5 em wide 
• crayon with paper removed 

Procedure IIIII B 
1. Use a balance to find the mass of the 

wooden stick. Record the mass in a data 
table like the one shown above right. 

2. Add enough water to a graduated cylinder 
so that the stick can be completely sub
merged. Measure t he initial volume of the 
water. 

3. Place the stick in the graduated cylinder. 
Measure the new volume of the water. 

4. The volume of the stick is the difference 
between the water levels in Steps 2 and 3. 
Calculate this volume and record it. 

5. The density of the stick equals its mass divided 
by its volume. Calculate and record its density. 

6. Thoroughly dry the stick with a paper towel. 
Then carefully break the stick into two pieces. 
Repeat Steps 1 through 5 with one piece. 
Then, repeat Steps 1 through 5 with the other 
piece. 

7. Repeat Steps 1 through 6 using the day rolled 
into a rope. 

8. Repeat using the crayon. 

l.ab Report 
_ purpose: lo detenWne hoW the 
_ densitY of a tttaterial varies 

with vo\ut\\e. 

Hypothesis: 

Data Ta ble 

Object Maee 
(g) 6~~~~ I ~~:~~ 

(cm0) 

Wooden etlc:k 

Whole 
Piece1 

Piece 2 

Modellno clay 

Whole 

Piece1 

Piece2 

Crayon 

Whole 

Plecc1 

Piece2 

Analyze and Conclude 

2. Drawing Conclusions Use your results to 
explain how density can be used to identify a 
material. 

3. Controlling Variables Why did you dry the 
objects in Step 67 

4. Communicating Write a paragraph explain
ing how you would change the procedure to 
obtain more data. Te ll how having more data 
would affect your answers to Questions 1 
and 2 above. 

Design an Experiment 
Design an experiment you could use to deter
mine the density of olive oil. With your teacher's 
permission, carry out your plan. Use the library or 
the Internet to find the actual density of olive 
oil. Compare your experimental value with the 
actual value, and explain why they may differ. 

.... 

Oral presentations 
should include all 
of the information 
that you would 
include in a lab 
report. 

Analyze your results. 
Answering the 
questions will help 
you draw conclusions. 

Y Communicate your results in a 
written report or oral presentation. 
Your report should include: 
+ a hypothesis + a purpose 
+ the steps of the procedure 
+ a record of your results 
+ a conclusion 

For more information on Science Inquiry, Scientific 
Investigations and Safety refer to the Skills Handbook and 
Appendix A. 
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