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Introducing

What do you really know about yourself and your
surroundings? Trying to make sense of the world is
something that we struggle with from the very
beginnings of our lives. Through our senses, we begin the
process of gathering and sorting information, so that we
can understand the world around us and our place in it.
As you study Science Interactions, Course One, you'll use
your senses to observe some everyday things and then
collect and analyze your observations.

Mirror, Mirror, on the wall ...

Consider this problem. You want to buy a full-length
mirror for your room to use as you get dressed each day.
How-tall does the mirror have to be for you to see your
whole body from the top of your head to your feet?
Does it have to be as tall as you? Do you have to
~ stand in a certain place? If you stand further away,

i ¢ g\does the mirror have to be as tall? You can
- N : -, answer these questions yourself by looking at a
‘" ? \;j & # mirror and finding out. Try it.
e When you looked at yourself in a full
2 ; '““"*' length mirror and moved back and forth, what
" did you notice? Were you surprised that the mirror
needed to be only half as tall as yourself? When you
W moved backward away from the mirror, what did you
discover? You saw that it made no difference how close
or how far away you were. The mirror could be the same
height regardless of where you stood. This is an example
of how observations can help you answer a question and
make a decision. It also shows how our common ideas or
beliefs are sometimes not correct. You are going to learn
that there is a rather simple law in science that tells why

you need a mirror only half your height to see yourself
full-length.




Did you ever wonder how your ears, eyes, and nose help
your brain gather information? In Science Interactions,
you will use your senses to observe such things as the sun
and moon in Chapter 1, plants and animals in Chapters
10 and 11, and in Chapter 18, waves. And, you’ll learn
how your senses work in Chapter 4. Hopefully, you’ll
never again take your senses for granted! Let’s look at
another example where you must do more than just
observe what your senses seem to be telling you.

The Upside Down Word Puzzle

First, get a glass stirring rod. Lay the stirring rod along
the length of each of the following words. Adjust its
position so that you can see the words clearly.

CARBON DIOXIDE RAWHIDE TIGHTLY BOXED

Looking through the rod at the words, what do you (8
see? Do all the letters look the same? In what way are
some letters different from others?

You probably noticed that the words do not all look
the same. In fact, the words with red letters appear
upside down, while the words with blue letters do not.
These are the results of your observations.



Ts

Acids help form caves in Earth
and digest food in your
stomach.

PR KD ()00

How can you solve the upside-down puzzle?

Do you see any pattern in the results? Can you make
up an explanation for these results? Design an
experiment that would test your explanation. For
example, maybe you think that the color of the words
affects whether the words appeared upside down or
not. How could you test this? Find words in your book
printed in different colors. Use your rod and see how
these words appear. Do only red words turn upside
down? What about other colors? Do black words
invert?

The results of this experiment will either agree
with your explanation or won’t agree. If the results are
not in agreement, then you may need to make other
observations, and perform further experiments to test
your new observations. Make a new explanation and
test 1t.

T ———

As you just saw, as much as we trust our senses, they
often deceive us. Like you, scientists sometimes find that
observations that they’ve made are not complete.
Sometimes observations are measured. It is important to
make careful and precise observations.

Solving the upside-down word puzzle involved
discovering a pattern and figuring out relationships. As
you make observations during the activities in Science
Interactions and as you read the text, you will learn about
each topic from several perspectives. For example, you
could memorize a definition that says an acid is a
compound that contains hydrogen, tastes sour, and is
corrosive. But if you study about acids and perform tests
that help you find out the properties of acids in several
different settings, you will have a better understanding of
what an acid is. In Chapter 8, you'll discover how the
structure of an acid is related to the way it acts on living
and non-living things. In Chapter 16, youll discover a
connection to Earth science when you see how acids
affect rocks to help produce soil. And in a Science and
Society lesson on acid rain, you’ll learn that acids may
have a much larger impact on a global scale.




By studying topics such as acids from the different
perspectives of chemistry, Earth science, life science, and
physics, you'll have a better, more complete idea of what
an acid is. You will also see that, in many instances, you
are already more familiar with the topic than you may
have thought you were.

Science can help you find answers to all the marvelous,

puzzling things you may have observed or wondered
about. And as you complete the activities and study the
chapters of this text, two things will happen for you.
First, you will learn how to make observations that will
lead you to gather useful scientific information. This skill
will help you begin to make sense of the world. Second,
you will begin to see and appreciate the patterns, the
structure, and the amazing order of Earth.

Although they may look
healthy, many lakes in the
northeast have been affected
by acid rain.

Fog over the Golden Gate
Bridge, San Francisco
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'EXPERIENCE SCIENCE

HAVE FUN
WHILE YOU
LEARN SCIENCE

IN THE “EXPANDING YOUR VIEW” FEATURES,
YOU’LL EXPLORE HOW SCIENCE CONNECTS TO
ALL PARTS OF YOUR EVERYDAY WORLD

XXYiii



An Overview

UNIT 1

Observing the World Around You 1

Yogi Berra, the great New York Yankee catcher, once said, “You can observe

a lot by just watching.” One of the things we do most often is observe where we
are, what’s around us, and how things seem to work. It’s a very important part of
the learning process, and this unit gets us started.

Chapter 1 Viewing Earth and Sky 2

Getting lost is easy. Knowing where we are is harder.
What would you do if you got lost outside? Learning to
observe your surroundings on Earth and in the sky could
help.

Chapter 2 Light and Color 34

Rainbows, a sunrise, a bright red sweatshirt, and a laser
light show are all ways we experience light and color. In
this chapter, you’ll learn how light travels and how you
perceive color.

Chapter 3 Sound 64

If a tree falls in the forest, and there’s nobody around,
does it make a sound? Think about that for a second.
What is sound anyway? What is music?

Chapter 4 Using Your Senses 94
Bright colors, cheering, and yelling fill the room. The
aroma of popcorn floats past your nose. You’'re at a
basketball game, and your senses are on full alert as they
are bombarded with light rays, heat, sound waves,
chemicals, and pressure. Learn how your sense organs are
adapted to transmit these different forms of energy.

UNIT 2

interactions in the Physical World

127

Now that we’ve looked at the sky and Earth, we can look more closely at the things
around us. How does plain old air make a basketball firm? Why does cake batter
pour and cake crumble? You’ll learn how these things in your surroundings interact.

Chapter 5 Describing the Physical World 128

Your senses can help you to describe materials as
heavy, light, big, small, melted, or frozen. What makes
things different?

Chapter 6 Everyday Materials 162

In the old days, baseball bats were all made of wood.
Now we have aluminum bats, too. Wood and aluminum
are everyday materials—the “stuff” that things are made
of. What causes the differences between wood and
aluminum?

wi  CONTENTS

Chapter 7 Matter in Solution 192

Have you ever tasted ocean water? There’s a lot more in
it than just plain water. There’s a lot of salt, too! How
could all those tons of salt stay in the ocean water?
What’s the solution?

Chapter 8 Acids, Bases, and Salts 224

Did you know that orange juice and battery acid have a
lot in common? They’re both acids. What do we mean
when we say that something is an acid and will eat away
something else?



UNIT 3

interactions in the Living World

It’s a jungle out there! In a real jungle, there’s a lot of competition for food and space.
But a jungle is more than tigers, trees, toucans, and Tarzan. Unit 3 will show you how
plants, animals, and the environment interact with each other and with the physical

materials of Unit 2.

Chapter 9 Describing the Living World 256

“A rose by any other name would smell as sweet,” said
Shakespeare, but only if we’re both talking about the
same kind of rose. Find out how to classify plants and
animals.

Chapter 10 Animal Life 288

Everybody knows about animals. But not everybody
knows why they are different, how they got the way they
are, and how they succeed or fail.

Chapter 11 Plant Life 322

What do a salad and a pencil have in common? The
lettuce in salad and the wood in a pencil were once living
plants. Find out why they are different, how they got the
way they are, and how they succeed or fail.

Chapter 12 Ecology 356

When you see a squirrel eating a nut in a tree, it’s just
going about its daily life. But its daily life is a complex
system of interactions with its environment.

UNIT 4 Systems in Motion

389

We are in motion all the time. We ride in cars on Earth’s surface while it spins and
rotates around the sun. It’s a wonder we don’t feel car sick all the time. This unit
describes how motion is measured, and how it shapes the world around us.

Chapter 13 Motion 390

The Coyote is not going to catch the Roadrunner
because he doesn’t understand position, time, speed,
velocity, and acceleration. If he could study this chapter,
catching his dinner would be much easier.

Chapter 14 Motion near Earth 420

Which falls faster, a pound of feathers or a pound of
nails? This chapter helps you to understand falling
objects, cannonballs, satellites, and grandfather clocks.

Chapter 15 Moving Water 450

Why do floods occur? Too much water right? There’s
a lot more to it than that. In this chapter, you’ll find out

why rivers go where they go, and how peope know where
to drill for water.

Chapter 16 Soil and Weathering 476

The first thing a gardener looks at is the soil. Too
much sand? Too much clay? Understanding where it
comes from and how it changes can make for better
tomatoes.

Chapter 17 Shaping the Land 504

What would it be like to live in the Rocky Mountains?
What would it be like to live in Kansas? Why is there a
difference in landforms everywhere you look?

UNIT5 Wawve NMotion

535

You’ve seen waves before—remember where? When you studied motion. In this unit,
you’ll see what waves have to do with earthquakes and tides.

Chapter 18 Waves 936

Being knocked over by an ocean wave at the beach is a
lot of fun—the force of the wave is amazing. Did you
ever wonder how ocean waves are produced? How are
they related to sound waves from your radio?

Chapter 19 Earthguakes and Volcanoes 568

Earthquakes and volcanoes can be pretty scary—

spectacular too. With this chapter you’ll have a chance to
understand these disasters from a scientific point of view.

Chapter 20 The Earth-Moon System 596

Connect your previous study of the moon to the Earth-
moon relationship. You’ll be able to explain why some
people have to wear winter underwear in July!

CONTENTS Wil
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