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Chemistry and
Physics Matter

Sa

You are embarking on an adventure—an adventure filled with fascinating facts, exciting experiments, dynamic
demonstrations, and power-packed projects. On this journey you’ll learn about two of the most interesting fields of
science: physics and chemistry. They’re the sciences God created to make everything around you operate as it does.
You’re about to learn how God made the world work. Are you excited? Well, you might be wondering, “What on earth
is physics?” and “What exactly is chemistry?” Those are great questions—important questions. In fact, even if you
haven’t asked these questions, I’m going to answer them for you!
Chemistry and physics are the studies of matter and energy. But what are these things called matter and energy?
Simply put, matter is anything that takes up space. Regardless of how small that space is, if it takes up any amount
of space, it’s matter. Is a dust particle flying through your house
matter? Yes, it is! Is a microscopic germ on the back of a flea
matter? Indeed, it is! Anything that takes up space is matter. In
this book, we’ll study matter and all the things God used to make
everything you see around you.
Energy is what makes everything in the world work, move,
and do things. When your oven heats your food, it’s using energy.
When the sun warms the earth, that’s energy. When you sing, the
air passing by your vocal cords vibrates. That’s energy too. When
the earth spins on its axis or revolves around the sun, it’s energy
that keeps it moving. How about the ocean waves and the wind
in the trees? All these things are moved by energy. You’ll learn all
about it in this book.
In the grand scheme of things, physics and chemistry are really
the studies of how God put the world together and made it work.
15
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Do you remember what the Bible says after “In the beginning”? Let’s say
it together: “In the beginning, God created the heavens and the earth”
(Genesis 1:1, esv). Think about it! That means God created matter in
the very beginning. The Bible tells us God created everything in six days
and then rested. He started by creating light. Then He separated the sea
from the sky. After that, God made the land appear and plants grow on
it. He then made all the animals. Finally, God made human beings in His
image. All that matter uses energy in some way, so matter and energy were
created in the beginning. Now you know why chemistry and physics are
important sciences to study. Every other science depends on them!
Let’s read an important passage in the Bible that you should probably
memorize. It speaks about our Lord Jesus. It’s one of my favorites because
it shows us who our Creator really is. “He is the image of the invisible
God, the firstborn of all creation. For by him all things were created, in heaven and on earth, visible and invisible,
whether thrones or dominions or rulers or authorities—all things were created through him and for him. And he is
before all things, and in him all things hold together” (Colossians 1:15–17, esv).
How many things were created by Jesus? Look at the second sentence. It says all things. Look at the last sentence
again. Who holds it all together? The Lord Jesus does! And guess
what? He used energy to create it, and we’ll soon discover in this
book that He uses energy to hold it all together.
We’ll be studying a whole lot about energy in this book. As
you learn, I want you to remember this one thing: Scientists
don’t know exactly what energy is or where it comes from; they
only know how it works. When you study energy, remember that
God created it. The Bible tells us God holds all things together.
Scientists have learned that energy holds all things together.
Since God created everything, including energy, we know that
He’s the author of chemistry and physics! Chemistry and physics
all boil down to one single thing—God!
Take time right now to read Genesis 1:1–2:4. After you’re
Although scientists aren’t exactly sure what energy is, they
know that energy is what makes these flowers and these
done, continue reading this lesson.
girls grow.

Forming the World

Fill in this sentence: In the beginning, the earth was __________. Some Bible versions
say “formless.” Some say “without form.” Both mean the same thing. What things can
you think of that have no special form or shape? There are some things in the world
of chemistry that have no special form. One of those things is liquid. A liquid takes
on the form of the container it’s in. When you pour a glass of milk, the milk takes
on the form of the glass. When you spill milk, it forms itself to the table or floor. It
really has no form of its own. Gas also has no form. So in the beginning, the earth was
probably one of these two things. Which do you think it was? The next verse tells us:
“The Spirit of God moved upon the face of the waters.” Aha! In the first chapter of
Genesis, we’re introduced to a special and important liquid called water. Remember
that I said chemistry and physics are the study of matter and energy. Water is matter. It’s
16
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Before God created the dry
ground and all you see around
you, the earth was without form
and empty.

LESSON 1
a particular kind of matter formed when two different substances bond together. Those two substances are hydrogen
and oxygen. Have you ever heard water called H2O? H is for hydrogen, and O is for oxygen. The 2 after the H just
means there are two hydrogen atoms. H2O is called a molecule, which is a collection of bonded atoms. We’re going
to learn all about atoms and molecules in the next few lessons, but first let’s take some time to learn all about matter.

Everything Matters
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Have you ever played the game 20 Questions? While
I was growing up, my family spent hours playing this
game. One person would think of an object—any
object in the world. Then the rest of us would ask yesor-no questions to discover what that object was. The
first thing we’d ask was, “Is it an animal, vegetable, or
mineral?” “Vegetable” refers to anything that grows
from plants. “Animal” refers to any living, moving
creature. “Mineral” refers to something that has never
been living. Then we’d ask, “Is it bigger than a bread
box?” A bread box holds a loaf of bread. We could ask
only 20 questions to discover all the properties and
uses of the object. So we really had to think of specific
questions that gave us a great deal of information. This is
what scientists do all the time. They’re full of questions
about everything they see around them, and they figure
out ways to find the answers. They’re always interested
in the different properties—those special features,
traits, or attributes of materials found in the universe.
How would you describe each item in this picture? How are the
Knowing the properties of something helps scientists items similar? How are they different? What properties does each
identify what it is.
have? Scientist are always seeking to describe matter according to its
Being able to describe the properties of matter is an properties.
important skill. What are the properties of a tree? What
are the properties of a cat? Can you describe the properties of a street sign? What about lake water? Is ocean water
different from lake water? Everything has different properties. Some things have similar properties. Knowing how to
find the properties that separate one thing from another is important.

Find a companion and try playing another version of
the 20 Questions game called “I Spy.” Look around
and choose an object in the room. Then say, “I spy
with my little eye something that is ____.” (Name the
color of the object or another property.) Your companion will ask you yes-or-no questions about the object.
Remember, only 20 questions are allowed. With each question and answer, you’ll be describing the properties
of the object. Take turns doing this with one another and have fun spying!

Try This!

As you can see, the properties of matter are important. Scientists always look for certain properties when they
explore matter. Let’s study these special properties of matter.
17
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Matter Matters
I told you earlier that matter is anything that takes up space. Scientists say that matter
is anything that has volume and mass. Do you know what volume and mass are?
You’re about to find out. But before we talk about volume, mass, and their cousin,
density, I want to tell you a little bit about atoms. Do you know what an atom is?
Atoms are the particles that make up everything around you. In the next lesson, we’re
going to get to know atoms quite well. But for now, you just need to know they exist
and that everything you see around you is made up of them. Everything—whether
it’s hard, soft, wet, sticky, or microscopic—is made up of tiny particles called atoms.
Did I mention that they’re teeny tiny? Take a look at the dot below:

.

e

Although atoms are too small to
see, artists draw them to look
something like the image here.

pl

That little dot is made up of atoms. How many atoms do you think could fit into
that dot? Believe it or not, it would take 7.5 trillion atoms to fill up the dot, so you
can imagine how small they are. They’ll be mentioned a lot throughout this book. For now, just remember these little
particles called atoms make up every single thing in the world.
Let’s explore properties now!

Turn Up the Volume

Sa

m

When I bake bread, sometimes the bread rises beautifully. It’s big, light, and fluffy. It fills my bread box to the top. It
has a lot of volume. But sometimes the bread doesn’t rise at all. It’s thick and compressed. It has the same amount of
bread in it because I used the same recipe, but it doesn’t have much volume. It doesn’t take up as much space in my
bread box.
The amount of space something takes up is called its volume. Anything that’s matter
takes up space, so all matter has volume. That’s really important to remember. A fly takes up
space, so a fly has volume. Even a germ takes up space, so it has volume. A fly has a much
greater volume than a germ. People have a much greater volume than a fly. Do you take up The larger fly has more
much space? Some people have a lot of volume. Some have only a little bit of volume. Who volume than the smaller fly.
has the greatest volume in your family?
In our backyard we have a hot tub. It’s filled with water almost to the top.
I can tell who has the most volume in our family by how much the water level
rises when people get into the hot tub. When I get in, the water is displaced,
rising a little. Then, when all four of my children pile in, the water level rises
a lot more. Together, they take up a bunch of space. They’re displacing the
water even more. You can probably guess what displace means. It means to
replace matter with another kind of matter—or to move matter. When things
are moved by something, they’re being displaced. In this case, a liquid (water)
is being displaced by solid objects (my children). Eventually, Daddy sees the
When this family gets out of the hot tub,
fun and decides to join us. Guess what happens next? He gets in, and the water
the water level will go down.
flows out of the hot tub onto the deck. He has a huge amount of volume,
taking up even more space. So he displaces the water right out of the hot tub!
We can sometimes measure how much volume something has by using water. An ancient Greek mathematician
named Archimedes discovered this. The story goes like this: Archimedes’ king gave a large volume of gold to a crown
maker. He asked him to make him a crown using all that gold. When the king received his crown, he didn’t believe
that all the gold was used to make the crown. He wondered if perhaps the crown maker had taken some of the gold
for himself. The king knew the volume of the gold he had sent but was unsure of the weight. How could he tell that
18
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LESSON 1
the gold in his crown was the same amount of gold that was given to the goldsmith?
To find out, he sent for Archimedes, the greatest scientific thinker in his country.
Archimedes arrived but was unsure how to find the truth. He couldn’t eat or sleep
or even bathe for days as he pondered the problem at hand. He was getting really
smelly. Finally, he gave in to the pressure of those around him and took a bath.
When he got into the bathtub, he was astonished to see the water rise. He realized
the amount of water that was displaced was a way to measure volume. It was said
that Archimedes jumped out of his tub and ran immediately to the king without getting dressed. He cried, “Eureka!”
which means “I have found it!” Archimedes was then able to accurately measure the volume of the king’s crown. Sadly
for the crown maker, the story does not have a happy ending.
Let’s try a similar experiment with water so you can see what I mean about volume.

Sa

m

pl

Try This!

e

You will need: An adult’s supervision, a
graduated cylinder, water, and a small, solid
object that doesn’t absorb water (such as a rock).
To begin, fill the cylinder about halfway with water and take note of where the water level is.
Now drop your object into the cylinder. Observe where the water level is now on the cylinder and
take note of its measurement. Subtract the first volume measurement from the second volume
measurement to find the volume of the object. You now know the exact measurement of how
much space that object takes up.
Note: The volume of a liquid is measured in a unit called a liter, while solids are measured
using cubic centimeters. You’ll convert liters to cubic centimeters to get the correct unit for solids.
1 mL = 1cm3 (1 cc).

Look at the images above. For each pair, identify which has more volume.
I want you to remember two important things about volume before we study mass: Matter has volume, and
volume is how much space something takes up.
Now that you know what volume is, let’s study mass!

Mass Matters
Have you ever held a baseball and tennis ball at the same time? They’re about the same size, aren’t they? The balls have
about the same volume. They take up about the same amount of space. However, one ball is heavier. What about a golf
ball and a ping-pong ball? They have about the same volume, but again, one is heavier. Why do you think it’s heavier?
The baseball and golf ball are heavier because they both have more matter packed inside. A tennis ball and a ping-pong
ball are empty on the inside. If something has more matter inside it, we say it has more mass. Mass is a very important
property of matter that tells us how much matter is inside something.
19
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