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Chapter 1: Page 0 
 

We are going to be spending a lot of time measuring things.   
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WWe are going to be spending a lot of time measuring things.  

So, we need a way to keep all this information easy to 

understand.  Therefore, I give you...  

 

The metric system is a way scientists measure many 

different things in the world.  We are going to use the metric 

system a lot this year!  In fact, this system can be used to 

measure all kinds of things like weight (“wayt”) and 

temperature (“tem-pur-ah-chur”).  In this unit, we are going 

to be measuring the length (which means “distance”) of an 

object’s motion.   

Weight is a measurement of how heavy an object is.  Temperature is a 

measurement of how much energy is in an object.  We’ll be looking at 

both of these measurements in later 

units! 

Learning how to use the metric 

system is not very hard to do!  Let’s 

start by looking at the metric unit 

of length, the meter (“meet-er”). 
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A meter is made up of 100 units called centimeters (“sen-tee-

meet-er”).  The distance between each of the numbers on the 

ruler below this sentence is one centimeter! 

 

As an example, this paperclip is 3 centimeters long! 

It may be easier for you to remember how long things are if you 

have a few examples.  So... 

A new-born baby is 
normally about 50 

centimeters in length 
and 

Most men are about 
180 centimeters tall 

 

Let’s take a look at that 

ruler again.  Did you notice 

all those little lines in between the numbers? 
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Look closely at this ruler and you should see a total of ten lines 

in between each of the numbers! If you were to count all of 

these little lines in one meter you would find 1000 of them! 

Each of these little lines is called a millimeter  (“mill-ee-meet-r”). 

 

If you are going to measure the weight of 

an object, you would use a different metric 

unit – the gram.  Remember the paperclip you saw on the first 

page?  Well, a single paperclip weighs one gram.  What about 

humans?  How much do they weigh?  Well... 

A new-born baby normally weighs about 3000 grams 
and 

Most men weigh about 70000 grams 

 

Now here is a 
trick question: 

 

What weighs more, 1000 

grams of paperclips or 

1000 grams of feathers? 
 



Chapter 1: Page 4 
 

 

 

 

A quick review: 
The metric unit for length is the meter 

100 centimeters = 1 meter 

1000 millimeters = 1 meter 
 

The prefix “centi-“ and “milli-“ are very important in the metric 

system.  Why?  Because you can use both of these prefixes 

(and many others) to measure meters and grams!  Let me show you... 
 

You remember that the metric unit for weight is the gram, 

right? Well, we can add different prefixes in front of “gram” to 

make our measuring much easier.  Here’s how it looks: 
  

One Kilogram (“Keel-o-gram”) = 1000. grams 

One Hectogram (“heck-toe-gram”) = 100. grams 

One Dekagram (“deck-ah-gram”) = 10. grams 

Metric Unit = 1.0 gram 

One Decigram (“dess-ee-gram”) = 0.1 grams 

One Centigram (“cent-ee-gram”) = 0.01 grams 

One Milligram (“mill-ee-gram”) = 0.001 grams 
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These prefixes can be used with meters 
too! 

One Kilometer = 1000. meters 

One Hectometer = 100. meters 

One Dekameter = 10. meters 

Metric Unit = 1.0 meter 

one Decimeter = 0.1 meter 

one Centimeter = 0.01 meters 

one Millimeter = 0.001 meters 

If you look closely, all the metric system is doing is moving the 

decimal point to the left one time for each of these steps.   

1000.         100. 
 

One Thousand            One Hundred 

 
So when you hear about runners who compete in the 100 meter 

dash, they are running the distance of one hectometer! 

Moving that 

decimal over to 

the left turns 

1000 into... 
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Now what about temperature? 
Degree Celsius (“dee-gree sell-cee-us”) is the metric unit of 

measuring temperature.  To help you understand temperatures 

measured in Celsius, 

remember this poem: 

This poem is saying that if a room was at thirty degrees Celsius, 

you would probably start to sweat!  This temperature is pretty 

warm!  At twenty degrees Celsius, the room would feel very 

comfortable for most people.  At ten degrees Celsius, most of 

us would be looking for a coat or at least a jacket!  It would be 

very cold in that room.  And, at zero degrees Celsius, water 

would freeze into ice!  You would have to have a coat on to stay 

in a room at zero degrees! 
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The temperature of water when it boils is 
100 degrees Celsius 

 

and 
 

Normal body temperature is 37 degrees 
Celsius 

 

 
Now you know how we are going 

to be measuring objects in this 
unit.  Don’t worry!  We are not 

going to be using a lot of math in 
this unit!  So... sit down, relax and 
get ready for our next chapter on 

Force and Motion!  
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Which one is right?  Circle the correct answer. 
 

1. Which is smallest? 
a. One Dekameter 

b. One Centimeter 

c. One Decimeter 

 

2. What temperature in Celsius would be very hot? 
a. Ten degrees Celsius 

b. Twenty degrees Celsius 

c. Thirty degrees Celsius 

 

3. How many millimeters are there in a meter? 
a. 1000 

b. 10 

c. 100 

 

4. Water freezes at which temperature? 
a. Zero degrees Celsius 

b. Five degrees Celsius 

c. Ten degrees Celsius 

 

5. Which weighs more? 
a. Hectogram 

b. Decigram 

c. Kilogram 
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Almost everyone gets into a car every day.  Let’s think about 

some of the steps it takes to drive a car.  The first thing you 

should do, of course, is put on your seat belt.  Then, the driver 

puts the key in the keyhole, turns it and in a few moments you 

are driving down the road.  You may not know this... 
 

...but you just watched a huge amount of 
science taking place! 

Let’s look a little closer at what just happened! 
 

The seat belt didn’t move by itself, did it?  (If it did, run! Get out of 

the car quick!)  Of course not!  You had to move your arm and pull 

the handle of the seat belt down to lock it in place.  Whenever 

you pull or push something you are using force. 

 

 Now, what about the 

driver and the key?  It 

took a lot of force to hold 

onto the key, pull it up to 

the keyhole, push it into the 

hole and then to turn it around to start up the car!  Wow!  That 

is a lot of pushing and pulling! 
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Once the car starts to move, scientists would say it is in 

motion (“mow-shun”). Motion takes place when the distance 

between two objects is changing.  IN this example, as your car 

starts to roll away from your house, the distance between the 

car and the house is getting bigger.  So, your car is in motion! 

 

Now, imagine you have been in the car for a long time now.  You 

have been busy reading, drawing or playing with your toys...  
 

...and you never looked outside the windows! 
 

How do you know you are getting closer to where you are going?  

This is when you need something called a reference point 
(“reff-fren-sss”).  Scientists use reference points to determine 

if an object is in motion.  Trees, signs and buildings are good 

reference points because they are stationary (“stay-shun-air-

ee”).    Stationary means they do not move on their own!  

While you are driving in your car, you may not have noticed you 

were in motion.  However, if someone was standing on the side 

of the road by a tree or a sign, they would easily say that your 

car was in motion! 

Here’s another question for you: 
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Most of you would say 

NO!  And, if you were 

using your chair a 

reference point you 

would be correct.  

However, what if you 

used something 

different as your 

reference point?  How 

about we use the 

sun?! 

If the sun could talk, it would say that you are always in motion!  

But how can this happen?  It doesn’t feel like you are in motion 

right now, does it?  But the truth is,  
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Here’s why... 

Our planet is always in 

motion around our sun.  

This is known as a 

revolution      
(“rev-o-loo-shun”).  

Imagine running 

around your house 

right now... you would 

be revolving around your house!  The path of our planet around 

the sun takes one year or about 365 days! 

Not only are we revolving around the sun, the earth also spins 

like a top!  This is known as rotation (“roe-tay-shun”).  It takes 

earth one day to rotate all the way around itself one time!  So, 

if you were to ask the sun if you are in motion right now it would 

have to say yes!  

Whether or not an object is in motion depends 
on its reference point. 

This is what is known as relative motion.   If we were to use 

the chair as the reference point, you would not be in motion 

right now. But, if we used the sun as a reference point, you 

would be in motion!  
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This is why choosing a reference point is so 
important when you measure motion! 

Let’s look at another example of relative motion.  Imagine two 

basketball players jumping off of the ground trying to grab a 

ball in the air.   

The relative motion from the ground is that the ground itself is 

stationary.  However, both the players and the ball are in 

motion. 

The relative motion from the players is that the ground appears 

to be moving away but they do not seem to be moving away from 

each other.  The ball, 

however, does seem to be 

moving closer to them! 

The relative motion of the 

ball is that the ground is 

stationary.  However, both 

of the players seem to be in 

motion... and they are 

getting closer every second!  
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With all of this motion going 
around, we need a way to measure 

how fast an object can travel.  
That is what you are going to 

explore next week!  Stay tuned! 
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Imagine riding your bike around your house.  
How do you know that you are in motion?  
Use the following words in your answer: 

 
Reference Point 

Stationary 
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You learned in the last chapter that it takes force to make an 

object move.  This force can be either a push or a pull.  This 

week, you will be 

looking at how 

scientists study how 

fast an object 

moves.  The distance 

an object moves 

over a certain 

amount of time is 

known as... 

Let’s take a closer look at that last sentence: 

Speed is the distance an object moves over a period of time 

Think of speed, distance and time like three brothers living in 

one house.  Everything 

one brother does 

affects the other two.  

This is true with 

everything in science 

because... 

 (Remember this sentence 

because you are going to be 

seeing it a lot!) 
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These three brothers react to each other every day.  

And, it is pretty easy to guess how each of them will act 

towards each other.  For example... 

Whenever speed increases his amount of talking at the 

dinner table, time will do the opposite – he will get 

quieter.  But, when time starts to talk a lot more, speed 

will get quieter.  Think of it like a see-saw:  

When time increases, 

speed decreases 
and 

When time decreases, 

speed increases 

What about 
distance? 

Well, we learned earlier in 

this unit that the distance 

(or length) an object moves can be measured in meters.  Let’s 

say that the distance an object travels in one second is 3 

meters.  So, a scientist would say how fast the object is 

traveling by saying,  

“The object’s speed is 3 meters per second.” 
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If we measured the object again and it traveled 4 meters in one 

second, we would say, “The speed is 4 meters per second.”  

Easy, right?  Good! 

Now, an object can travel in all kinds of directions.  When 

scientists measure not only the speed of an object but also its 

direction, it is called...        

 

 

(“vee-loss-eh-tee”) 
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To make things 

easier, there are 

a set of 

directions that 

have been 

created to help 

everyone face 

the same way if 

they need to.  

These directions 

are called the 

cardinal 

directions (“card-in-all”) and they are named: north, south, 

east and west!  
 

No matter where you are on Earth, if you are told to travel 

north, you should be able to do it!  In fact, if you are told to 

travel north, everyone would end up at the North Pole!  The 

North Pole is the most northern spot on our planet.  You can do 

the very same thing if you are traveling south.  If you kept 

moving south, you would end up at the South Pole!  The South 

Pole is the most southern spot on the planet. 

 

So, when an object is traveling north at 4 meters per second, a 

scientist would say that its velocity is... 
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Four meters per second 
heading north   

Remember... We have to include direction and speed to measure its velocity! 

 

What happens when this object has to travel up and down a hill?  

Well, as you should know, it is a lot harder to run up a hill 

because it takes more force.  

 

An object’s speed is 

going to decrease as it 

moves up a hill.  But 

once it reaches the top, 

the object’s speed is 

going to increase as it 

moves down that hill!  

Scientists would say 

that an object 

accelerates (“ak-cell-

er-ates”) whenever the 

velocity of an object 

increases and decelerates (“dee-cell-er-ates”) whenever its 

velocity decreases.  
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So... the speed of an object will decelerate when 
it moves up the hill because it slows down.  It 
will accelerate again when it moves down the 

hill because it will go faster! 
 
Okay!  Okay!  Let’s review by 

looking back at our seesaw... 

 

The object’s speed 

decreases as he runs up that 

hill, right?  So, it would take 

longer for it to travel up 

that hill!  We can see that on 

our seesaw because... 

 

When speed decreases, time increases!  

 

When the object starts to move down that hill, it starts to 

move faster and reaches the bottom much faster.  So... 
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Can you see what has not changed while the speed and time are 

increasing and decreasing?  You guessed it... distance!  The 

distance it takes to run up and down that hill has not changed at 

all!   

 

You wouldn’t say that the length of the hill would get shorter if 

you run down it faster would you?  Of course not! 

 

In the next chapter, we are going 
to look at some examples of our 

three brothers, their velocity and 
acceleration!  Stay tuned! 
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Compare and Contrast the following 
vocabulary words: 

 

Acceleration 

Deceleration 
 

How are they the same? (Compare) 
1. _____________________________________________________________ 

_____________________________________________________________ 
2. _____________________________________________________________ 

_____________________________________________________________ 
 
How are they different? (Contrast) 
1. _____________________________________________________________ 

_____________________________________________________________ 
2. _____________________________________________________________ 

_____________________________________________________________ 
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Fill in the blanks with one of the 
following words: 

 

Speed 
Velocity 

Time 
Decelerate 
Accelerate 

 
Whenever the _____________ of an object increases, 

the time it takes to reach the goal will decrease.  

Another way to say this is that when _____________ 

increases, speed decreases and when _____________ 

decreases, speed increases.   

 

But you never stay moving at the same speed.   

Sometimes, the speed of an object changes.  For 

example, the _____________ of an object will 

_____________ when it moves up a hill because it slows 

down.  It will _____________ again when it moves down 

the hill because it will go faster! 
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No matter what is being studied, scientists are almost always 

measuring speed, distance or time!  In this chapter, you are 

going to explore a few examples of how scientists study our 

three “brothers”.  Our first stop is the human body... 

    Many of you know that your 

heart’s main job is to 

pump blood to all 

of the muscles 

and organs in 

your body.  In order to 

pump this blood, your 

heart needs some kind of plumbing to move 

this fluid.  So, the “pipes” that are used to 

move blood out of your heart are known as 

arteries (“r-tur-eez”).  Arteries are very good at moving your 

blood around, but they are too big to reach every part of your 

body.  Therefore, your arteries get smaller and smaller until 

they become the smallest possible “pipe” that can be used to 

carry blood.  These tiny “pipes” are known as capillaries   

(“cap-ill-air-eez”).   
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All of the blood moving around your body must return to the 

heart to be pumped out again.  The large “pipes” that carry 

blood back into the heart are known as veins (try to say 

“vanes”). 

  

Well, you may not know this, but 

doctors are always curious 

about how your blood is moving 

through your body!  They test 

how much force your blood is 

pressing against your arteries (this 

is known as blood pressure) and 

they are also measuring how fast your     

Heart is beating (this is called your heart rate).   

After taking these two measurements, a doctor can help figure 

out how healthy you are!  Cool, huh?  
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The path your blood takes through your body is in the form of a 

cycle:  from the heart, your blood leaves through arteries, gets 

pressed through capillaries and then returns to the heart 

through veins.  After your blood returns to the heart, it is 

pumped out again through your arteries...   
 

This goes on all day and all night!   

 

Doctors have measured all of this “plumbing” in your body and, 

if you could place all of the arteries, capillaries and veins in a 

row from your body...  

Its length would be over 100,000 
kilometers! 

That is so long it  

would stretch around 
the Earth over two 
and a half times!  
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Blood is always moving through your body!  In fact, it takes a 

single drop of blood about 60 seconds to travel around your 

body just one time!   

If you were to measure this with the metric system 
you would say... 

When blood is leaving your heart through an artery, its speed is 

about 4 meters per second. 

have you ever felt your heart after you are running around?  It 

beats a lot harder, doesn’t it?  When you start to run around, 

your heart starts to pump more blood!  This means your blood 

flow accelerates throughout your body! 

Another way to say 

this is... 

As the speed of your 

blood increases, the 

time it takes to move 

through your body 

decreases.   
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Now let’s see how we can use speed, distance and 
time to study a much larger object...  the Earth! 

You may have already learned that the earth is made up of 

different layers.  The layer we are standing on is called the 

crust.  This is a thin layer of 

solid rock that surrounds the 

entire planet.  Under the crust 

is a very thick layer called the 

mantle.  The mantle is where 

you would find magma (melted 

rock) that is always moving 

around very slowly!   

 

The earth’s crust is broken up into many large pieces 

that are called tectonic plates (“teck-taun-ick”).  All of these 

plates fit together like a puzzle.  And, all of these plates float 

on top of the mantle just like a boat floats on the top of water! 

 

You may not see the ground moving around you all the time, but 

it is!  Since the red-hot magma is always swirling around, our 

crust is always in motion.  Our plates are always in motion and 

they are always moving in different directions!  This means the 

velocity of each plate is different!  
 

(Remember:  Velocity is a measurement for the speed and direction of an object!) 
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Luckily, magma does not move very quickly in the mantle.  

Because of this, the tectonic plates are not moving quickly 

either!  

Each piece of the puzzle is moving in different directions, so it 

is not easy to tell you the velocity of each tectonic plate.  And 

it is even harder to tell you the speed for each plate because 

they are all different sizes!   

Scientists have made their best guess as to how fast these 

plates can move.  The average speed of the tectonic plates is 

between 2-7 centimeters per year.  

 
 

Scientists use speed, distance and time to study 
the speed, velocity and acceleration of 

everything on our planet!   

We’re not done looking at our three “brothers” 
yet.  In our next unit, we will be exploring some 

of the amazing forces that affect these guys! 
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Which one is right?  Circle the correct answer. 
 

1. Blood flows out of the heart through which tube? 
a. Veins 

b. Capillaries 

c. Arteries 

 

2. What is the smallest tube that carries blood throughout 
your body? 

a. Veins 

b. Capillaries 

c. Arteries 

 

3. Your heart rate is a measure of… 
a. the force of blood pushing against your arteries 

b. the force of your heart beating 

c. the speed of your heart beating 

 

4.  Blood will accelerate through your body because of… 
a. Exercising 

b. Sleeping 

c. Watching TV 

 

5. The change in the velocity of tectonic plates is because of… 
a. the change in their speed only 

b. the change in their direction of motion 

c. the change in the speed and direction of each plate 
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Unit 1 Review 
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Be certain to go over your definitions for the test!!! 
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Imagine sitting by a pond in the middle of summer.  It’s a 

beautiful day and you decide to go fishing.  You get all of your 

supplies and throw your hook out into the water and hope to 

catch a huge fish.  Suddenly, you feel your rod start to bend 

and jerk all around.  What do you do? 
 

You pull back 
on your rod, 

right?  
 

 
 

Whenever you pull on an object you are using force. 

 

And what happens if that fish is so huge that it starts smacking 

you around with its fins?  You push that fish back into the 

water!  Quickly!   
 

(But be certain to get a picture of that fish before he gets away!) 
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You are also using force whenever you push on an object as 

well.  So, the definition of a force is a push or a pull on an 

object. 

 

If you were to measure the force it took to push or pull that 

fish around, you would use a metric unit called the Newton!   

 

How many Newtons would it take to pull a large fish 

out of the water?  That depends on how large the 

fish is.  But... 

 

It would 
take one 

Newton of 
force to lift 

a small 
apple off of 
the ground.  
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You may already know all about one kind of force – the force of 

gravity!  Gravity is a force that pulls two objects together.  

When you jump into the air, the force of earth’s gravity pulls 

you back down to the ground!   
 

Scientists have measured how much force it takes to push and 

pull lots of things.  Here are a couple of examples: 
 

The force of 
Earth’s gravity 
on most babies 
is 30 Newtons 

 

and 
 

The force of 
Earth’s gravity 
on most men is 
700 Newtons 

 

Scientists measure force just like velocity and acceleration.  

Not only do they measure how many Newtons of pushing and 

pulling are going on, they also measure the direction of the 

force too! 
 

(If you remember, velocity is the speed and direction of an object.  Acceleration 

is a measure of a change in speed or direction of an object.) 
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Normally, more than one force acts on an object at the same 

time.  If you think about lifting that small apple off of the 

ground.  It may only take one Newton of force to lift it off of 

the ground, but the force of gravity is always pulling that apple 

back to the ground!  The difference of all forces acting on an 

object at once is known as the net force.  This will make a 

little more sense in a bit.  Keep reading along, come back and re-

read this section again! 

When a scientist studies the net force acting on an object, she 

can group them into two different kinds: 

 
 

 

               

A good example of an 

unbalanced force can be 

found with our fisherman 

in the beginning of this 

chapter.   
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The force used by the fisherman was greater than the force 

used by the fish.  Because of these unbalanced forces, the 

stronger force caused the weaker force to move.  An object 

always moves if it is being acted on by unbalanced forces.  And, 

the larger force will also decide the direction the object will 

move!  

The net force in this story is the difference between the 

forces of the fisherman and the fish.   

So, if the fisherman pulls back with a force of 50 Newtons and 

the fish only pulls back with a force of 10 Newtons... 

The net force would be: 
50 Newtons – 10 Newtons = 40 Newtons 

 
 

 

Net force is the difference 

between all of the 

forces acting on an 

object. 
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Now what about balanced forces?  Well, let’s take another 

look at our fisherman... 

Let’s say our fisherman hooked another fish and pulled back as 

hard as he could.  The force he pulled on his fish was 100 

Newtons.  This time, the fish he caught was huge!  This fish was 

much stronger than the first fish and he pulled back with 100 

Newtons of force. Both the fisherman and the fish were pulling 

with equal amount of force, so... 

100 Newtons – 100 Newtons = 0 Newtons 

Since no net force was created, the fish and the fisherman did 

not cause each other to move at all!  This may be good for the 

fish, but not the fisherman!  What’s he going to eat?! 

Balanced forces do not cause any net force at all!  This is 

because all of the force pushing or pulling in one direction is 

equal to the force pushing or pulling in the opposite 

direction. 
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Forces can be changed in 
a lot of ways!  In the next 
chapter you are going to 

see how force can be 
changed when it acts on 
different kinds of objects. 
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Write a story that describes your day without 
the force of gravity.  In your story, be certain 

to use the following words: 
 

Newton 
Net Force 
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Last week, you looked at how unbalanced forces cause you to 

move.  When our fisherman was pulling with greater force than 

the small fish, a net force was created!  This week, we are going 

to look at another force that I know you have felt before... 
 

  
 

Friction (“frick-shun”) is a 

force between two 

objects when they rub 

against each other.   A good 

example of unbalanced forces and friction 

can be found when you are on a sled... 
 

When you climb on a snow sled, you start to accelerate as you 

slide down the hill, right?  Your velocity increases as the force 

of gravity pulls you towards the bottom of the hill. 
 

But...  the force of friction is also acting on your sled!  As 

your sled slides across the surface of the snow you are creating 

unbalanced forces between friction and gravity! 
 

 

What happens when you reach the bottom of the hill? 
You stop. (Hopefully!) 
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Now what would happen if you tried to slide down a rocky hill 

without any snow on it!  You wouldn’t go very far, would you?  

Nope!  In fact, it may hurt if you tip over so I would not even 

try this at all! 
 

A rocky hill is not very 

smooth.  But a snow-covered 

hill is very smooth!  Smooth 

surfaces do not create as 

much friction as rough 

surfaces.  The bottom of 

your sled is very smooth too!  

This helps lower the amount 

of friction as gravity pulls 

you down the hill! 
 

You should thank friction!  That’s right...  Without friction, 

what do you think would happen once you reached the bottom of 

the hill on your sled?   
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In fact, you would keep moving until you bounced off something 

else!  This could be very dangerous!   

 

Scientists have found four different kinds of friction: 

 

Static friction 
(“stat-ick”) 

Sliding friction 
Rolling friction 
Fluid friction  

(“flew-id”) 

 

Static friction takes place 

when one of the two rubbing objects is not in motion.  For 

example, imagine trying to push a really heavy sofa across the 

floor.  To make the sofa move you have to push with a greater 

force than its static friction to get it moving.   
 

If the sofa is so huge that you can’t move it, then the sofa’s 

static friction is greater than the force you using to move it!  

This is an unbalanced force!  The sofa’s static friction would be 

greater than the force you are using against it!  So... the sofa 

would not move! 



Chapter 6: Page 54 
 

This is an unbalanced force too!  The sofa’s static friction would 

be lower than the force you are using against it!  So... the sofa 

would move in the direction that you are pushing! 

 

Once you get the sofa to move, it does not have any more static 

friction.  Instead, it has sliding friction.  
 

Sliding friction is 

the force that is 

created between 

two objects that 

are sliding 

against each 

other.  The 

sliding sofa and 

your moving snow 

sled are two 

examples of 

sliding friction.  It would be easy to slide that sofa on a smooth 

kitchen floor.  However, it would take a lot more force to slide 

it along a gravel road!   

 

How could we reduce the amount of friction between the sofa 

and the floor?  There are two ways we are going to study.  The 

first is by using rolling friction. 



Chapter 6: Page 55 
 

If we were to put wheels on our sofa and push it across the 

floor, it would be much easier to move!  Rolling friction takes 

place when an object rolls across a surface.  If we were to put 

our sofa on wheels and push it one time, it would roll across the 

floor a long distance.   

 

But don’t forget... 

without pushing on 

the sofa all the 

time, the force of 

friction would slow 

it down until it stops 

moving.  This is 

another unbalanced 

force! 

 

Our last kind of friction is fluid friction.  Fluid friction takes 

place when an object slides across a fluid, like water or oil.  If 

we took the wheels off your sofa and poured oil all over your 

floor we could easily slide that sofa all around your house! 
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We usually put oil in our cars to lower the friction between the 

moving pieces of metal!  Without oil, there would be too much 

friction and our car would not work anymore! 
 

You need to know that whenever two objects are rubbing 

against each other you have friction.  And, the force of friction 

is always acting against the force that is pushing against it! 
 

The force you were using to push your sofa may have been in 

the direction of east.  If this is true, then the force of static 

friction in the sofa would be directed west.   If you were 

pushing north, friction would push south.  They are always 

acting against each other! 
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List all four types of friction and provide one 
example for each of them that you can find in 

your home. 
 

1. _____________________________________________________________ 
 
_____________________________________________________________ 
 

2. _____________________________________________________________ 
 
_____________________________________________________________ 

 
3. _____________________________________________________________ 

 
_____________________________________________________________ 
 

4. _____________________________________________________________ 
 
_____________________________________________________________ 
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You learned earlier that gravity is a force that pulls objects 

towards each other.  This means...  

That’s right.  Everything in the universe has gravity!  Gravity is 

pulling this book closer to you right now!  The pencil on your 

desk is attracted to you.  Everything!  
 

Now you don’t see these things moving towards you do you?   

If so...     
 

Of course you don’t see 

these things moving 

towards you because your 

gravity is tiny compared to 

Earth’s gravity!  There are two 

things that affect gravity: 
 

      Mass 
   and  
    Distance 
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We’ve already studied distance, so let’s take a look at mass.  

Mass is a measurement of the amount of matter in an object.  

Everything in the world (solids, liquids, or gases) is made up of 

matter.   
 

You can say 
that 

everything 
that has mass 
is made up of 

matter!  
  

The metric unit of 

mass is the same as 

the unit for weight, the gram.  If you remember, a single 

paperclip has the mass of one gram!  However, there is a huge 

difference between mass and weight.  Here it goes... 
 

Mass is a measurement of the amount of 
matter in an object. 

but... 
  

Weight is a measurement of the force of 
gravity on an object 
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If I were standing on the moon, I would have the same amount 

of matter that I would on Earth.  But, the force of gravity on 

the moon is much smaller!  So, my weight would be much smaller 

too!   

So why is 
the force of 

gravity 
smaller on 
the moon?  

Well, there are two 

rules about mass, distance and gravity: 

The greater the mass of an object, the 
greater its gravity 

and 

The greater the distance between two 
objects, the lesser the gravity between them 
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So... even though your gravity is pulling this book towards you, 

Earth’s gravity is much larger!  This is because the earth has 

more mass than you do! 

But... if you were to travel far away from earth, into space, 

Earth’s gravity would not be as strong!  So, it is possible that 

this book would start to float towards you - if you were in 

deep space!  

Okay!  Let’s come back to earth again!  Scientists spend their 

whole life studying the world around them.  When they discover 

something, they tend to share their information with other 

scientists all over the world.  Then, scientists run dozens of 

experiments on this discovery.  When the results of all these 

experiments are the same, scientists say they have created a 

law.   

 

 

You are going 

to study three 

laws that were 

discovered by a 

scientist named Sir 

Issac Newton.   
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Mr. Newton studied many forces and motions of objects in his 

world.  His experiments were run by dozens of scientists all 

over the world!  And the results of these experiments were 

always the same.  Here is the first of his three laws: 

An object at rest will remain at rest, and an 
object in motion will remain in motion 
unless an unbalanced force acts on the 

object in motion 
 

Okay, let’s look at this first law piece by piece.   
 

“An object at rest will remain at rest...” 
 

This should make sense to you.  If your snow sled is resting on 

top of a hill, it is going to stay on top of that hill, right?  It’s 

not going to jump up and start moving around!   

 

Let’s keep reading... 
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“...and an object in motion will remain in motion...” 
 

Okay, if you jump on your snow sled and start sliding down that 

hill, you are accelerating down that hill, right?  Yes you are!   

 

You are going to keep accelerating as you move down that hill.  

This is because the force of gravity is pulling you to the bottom 

of the hill.  So hang on!  Your speed is increasing as you slide 

down that hill! 

     

“...unless an unbalanced force acts on the object 
in motion.” 
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All good things must come to an end!  You may be enjoying going 

faster and faster down that hill, but there is an unbalanced 

force acting on your sled... friction!  That’s right!  Sliding 

friction between your sled and the snow is causing you to slow 

down. 
 

Without this unbalanced force acting on your sled, your velocity 

would not change once you reached the bottom of the hill.  You 

would keep sliding away at the same speed and in the same 

direction!  Until a tree or a building gets in your way... ouch! 
 

Mr. Newton’s first law is also called the Law of inertia (“in-er-

sha”).  Inertia is the desire of an object to remain at rest or to 

keep moving in a straight line.  For example, imagine traveling in 

a car and the driver slams on the brakes.  What happens to your 

body?  It keeps moving forward!  This is because the inertia of 

your body is causing you to move at 

the same velocity!  It doesn’t want 

to slow down!  Another way to say 

this is,  

 

“Inertia keeps your body 
moving at the same speed 

and direction.” 
 



Chapter 7: Page 67 
 

You will keep moving towards the front of the car until the 

force of the seatbelt pulls you back…. 

 

Here is another fact about inertia...   

This should make sense...  think back to when we were trying to 

move your sofa all over the house.  It’s going to take a lot more 

force to move that heavy sofa than it would to move a tiny little 

chair.  That is because the sofa has more inertia than the chair! 

 

Stay tuned... we are going 
to look at two more laws 
from Mr. Newton in the 

next chapter! 
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Compare and Contrast the following 
vocabulary words: 

 

Mass 

Weight 
 

How are they the same? (Compare) 
1. _____________________________________________________________ 

_____________________________________________________________ 
2. _____________________________________________________________ 

_____________________________________________________________ 
 
How are they different? (Contrast) 
1. _____________________________________________________________ 

_____________________________________________________________ 
2. _____________________________________________________________ 

_____________________________________________________________ 
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Before we get 

started, please 

remember that...  

In order to understand 

Mr. Newton’s second 

law we have to look at 

three definitions once 

again: 
 

Acceleration (“ak-cell-er-ay-shun”) is a change in the speed 

or direction of an object 
 

Force is a push or pull 
 

Mass is the amount of matter in an object 
 

You should already know that speed, distance and time are like 

three brothers living in one house.  Everything one brother does 

affects the other two.  They are connected together. 

 

This is true with acceleration, force 

and mass too!  The relationship 

between these three “brothers” is what 

Mr. Newton figured out... 
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Acceleration depends on an object’s mass 

and the net force acting on the object 
Like all brothers, acceleration, mass and force react to each 

other every day.  And, if you spend time with that many 

brothers, you get to know them very well.  For example... 

Whenever acceleration increases the volume of music he plays, 

mass will do the opposite – he will lower his volume.  But when 

mass starts to play louder music, acceleration will lower the 

volume of his music.  Think of it like a see-saw: 

When acceleration 

increases, mass 

decreases 

and 

When acceleration 

decreases, mass 

increases 
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Now what does this have to do 
with science? 

Well, imagine a small child learning how to roller skate.  Would 

it be possible for an adult 

to easily push that child on 

roller skates?  Yes it would!   
 

The acceleration of 
the child would be 
very easy because 
his mass is so low. 

 

But, what if the child were 

to push an adult on roller skates?  Would there be the same 

amount of acceleration?  I don’t think so!  The mass of the 

adult is much greater than the child.   
 

Because of this increased mass, the 
acceleration of the adult would be much lower! 

 



Chapter 8: Page 74 
 

Whenever we are looking at an object in motion, we are studying 

its momentum (“moe-men-tum”).  Momentum means “mass in 

motion” and all moving objects have momentum!   

 

The amount of momentum which an object has depends on how 

much stuff is moving (mass) and how fast the stuff is moving 

(velocity).   
 

In fact, the more momentum a moving 
object has, the harder it is to stop! 

 

Think of it this way, which would you rather try to catch: 
 

a) A small object (like a bullet) that is tossed to you, or... 
 

b)  The same bullet fired out of a gun? 
 

Or how about... 
 

a)  The same bullet that is tossed at 

you, or... 
 

b)  A large tractor ? 
 

 

I hope you chose letter “a” for both of these 
questions!  Both answers for letter “a” have 

less momentum! 
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This leads us to... 

 
  

For every action there is an equal and opposite 
reaction 

 

Or you could say... 
 

For every force acting on an object, there is 
another equal force acting in the opposite 

direction! 
 

Maybe an example will help you out: 
 

Go outside and try to 

jump as high as you can!  

Go on!  And when you 

are done, come back... 
 

Good!  Now let’s look at 

Mr. Newton’s third law 

piece by piece: 
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“For every action...” 
 

You used a lot of force to jump in the air.  A scientist would say 

you just used an action force.  An action force is any force 

that is acted on any object.  The action force you used was a 

push against the earth!  This means the direction of force you 

put on the earth was pointed down! 
 

“...there is an equal and opposite reaction.” 
 

As you pushed onto the Earth, the Earth pushed back against 

you.  The Earth’s direction of force was pointed up, towards 

you. It sounds weird, I know!  But it’s true!   You don’t see the 

Earth pushing up on you, but it does every time you jump, step 

and run on the Earth!  Whenever a second object pushes against 

an action force it is called a reaction force.   
 

But why do you not feel the Earth pushing up against you? 

Because Earth’s inertia is so great!  

Remember, inertia is the 

desire of an object to 

remain at rest or to keep 

moving in a straight line.  And 

the greater the mass of an 

object, the greater its inertia!    
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So, in a tug-of-war between your inertia and 
the Earth’s inertia...  

 
 

You’re doing a great job!  You’ve learned a lot 
about Mr. Newton and his study on forces and 
motion.  Newton’s laws can be seen in almost 
every action you do in life!  Keep your eyes 
open and you will see these laws in action 

every day! 
 

Now, go spend a little time by looking over this 
unit before taking your unit exam!  Good luck!  

You’ll do great! 
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Which one is right?  Circle the correct answer. 
 

1. Acceleration is a measurement of what two things? 
a. Change in the speed or direction of an object 

b. Change in the speed or mass of an object 

c. Change in the mass or direction of an object 

 

2. When mass increases… 
a. Acceleration decreases 

b. Momentum decreases 

c. Momentum increases 

 

3. Momentum is a measurement of what two things? 
a. Speed and direction 

b. Mass and speed 

c. Mass and velocity 

 

4.  Which of the following has the most momentum… 
a. A car that is not moving 

b. A car that is moving at 80 miles per hour 

c. A car that is moving at 30 miles per hour 

 

5. You do not feel Earth pushing against you because of… 
a. the Earth’s inertia 

b. your inertia 

c. the force of gravity 
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Unit 2 Review 
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Be certain to go over your definitions for the test!!! 
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II have a question for you...  can you name all of the tools that 

you have used since you woke 

up this morning?  Go ahead.  

Take your time.  I’ll wait... 
 

How many could 
you count?  Five, 

ten, twenty? 
 

I would guess that you 

probably have used many 

more tools than you know.  Some of 

these tools are very simple, like a 

spoon or a fork.  Others may be very complex, like a computer 

or a television.  

A more important question to ask is,  

“Why did you choose to use all these tools today?” 

I would guess because you needed to make something move!  

And the ability to move something is what scientists call work.  

Most of the time, we think that work is something we do every 

day to earn money.  But scientists have a different definition 

for work.  Whenever an object is moved, work is being done! 
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The forks or spoons that you used with your breakfast today 

are tools that helped you move your food closer to your mouth.  

Did you need to use those tools?  Not really.  But it would be 

very messy trying to eat your cereal without a spoon! 

Another name for a tool is a machine.  All machines are objects 

that help you do work (move something) in an easier way! 

In this unit, you are going to study all about simple machines 

that help you do work!  A simple machine is “simple” because it 

does not have more than one moving part!  Some simple 

machines, like your fork, do 

not have any moving parts! 

By studying work, you have 

another chance to see that... 

So far, we have seen that 

speed, distance and time act 

like three brothers living in 

the same house.  They move 

and act in predictable ways.  For example, you cannot change 

the speed of an object without changing its time.   
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You have also learned that acceleration, force and mass are 

connected too!  Whenever you change the mass of an object, 

you also change its acceleration. 

Today, you are going to study a new relationship!  This one 

is between... 
 

FFoorrccee,,  WWoorrkk  
aanndd  DDiissttaannccee 

Before we move on, 

let’s see if you 

understand our new 

definition of work... 

Imagine going 

outside and finding the biggest tree you can.  Then, you put 

your hands on the tree and push as hard as you can!  In fact, 

you keep pushing until you knock that tree over!  It doesn’t 

happen that way, does it?  Nope!  Nobody on the planet could do 

that!  But the big question is, did you do work on that tree?  

NNoo  yyoouu  ddiiddnn’’tt!!  
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Remember... the only way you 

can do work is if you move 

something!  You would do more 

work by walking out to the tree 

(because you are moving your 

body) than on the tree itself! 

Now you did use a lot of force!  

You pushed on that tree very 

hard.  However, it didn’t move 

any distance at all, did it?  No.  So you didn’t do any work.  

Force and distance are related by how much 
work needs to be done. 

When the force used on an 

object is increased, the 

distance you need to do work 

is decreased. 
 

and 
 

When the force used on an 

object is decreased, the 

distance you need to do work 

is increased. 
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How about an example?  Let’s say you need to drive a nail into a 

block of wood.  You have two choices; you can use a hammer or a 

fried chicken leg.   
 

(This is a little silly, I know!  Who would waste a good piece of fried chicken?  Geesch!) 
 

I think you already know that using a hammer would be much 

easier than the chicken leg.  You may have to hit that nail three 

or four times with a hammer before the nail is driven into the 

wood. 

But imagine how many 

times you would have to 

hit that nail with the 

chicken leg!  You would 

be smacking that nail 

with the chicken for 

hours before the nail was 

driven into the wood.  

Every time you swing that chicken leg in the air increases the 

distance you have to move to get your work done! 
 

Another way to say this is... 
 

Since the force of the chicken leg is much smaller than 
the hammer, you would have to move the chicken leg a 

greater distance to get your work done.   
 

(Remember, your work is to drive the nail through the wood!) 
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Throughout this unit, you need to remember one very important 

rule:  

Look at our see-saw.  The work 

doesn’t go up or down – it stays 

the same!  A simple machine can 

lower the force needed to get 

work done.  But, you have to 

move a greater distance to get 

that work done! 

 

There’s always a trade-off with using simple 
machines!  Remember this as you read our next 

chapter on three of the six simple machines! 
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List as many machines you have used today.  
Next to each machine, write down what you 

moved with the machine. 
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YYou are going to look at three simple machines this week: 

 
 

Remember... the #1 rule of simple machines is: 
 

Okay, let’s start with the simplest machine that exists in the 

world – the ramp!  The best example of a ramp would be a set 

of stairs.   

 

How are stairs a simple machine?  
Good question! 
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I’m going to answer this question with 

another question...  let’s say you have 

to deliver a box to the top of a 

building that is 10 meters tall.  

Which would you rather do – carry 

the box up a ladder or carry the 

same box up a set of stairs?  

 

I would guess that most of you 

would rather take the stairs.  

Right?  I know I would! 

 

Both the ladder and the stairs would make you do 
the same amount of work.  This is because it 

doesn’t matter which one you choose, you still have 
to carry that box up 10 meters! 

 

If you take the ladder, you may get to the top faster because it 

is a shorter distance.  But...  you will have to use more force to 

get it up there because you are traveling straight up! 
 

If you choose the stairs, you will have to move a greater 

distance.  This is because stairs are a simple machine – a ramp!  

But...  you will get to spread out the force you’ll use over that 

distance! 
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Remember... 
 

As force increases, 
distance decreases 

and 

As force decreases, 
distance increases 

 

 

You need to get used to 

this fact because it is true for all simple machines!  The #1 rule 

is the same for all simple machines, even the next one we will be 

looking at – the wedge! 

 

A wedge is an object that is thick on one end and gets thinner 

towards the other end.  The pointy end of a nail is a good 

example of a wedge.  A sharp nail can be easily hammered into a 

block of wood.   

 

If you think about it, a wedge is really just a ramp that is 

turned on its side.  The difference between a ramp and a wedge 

is very simple... 
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A ramp helps you move things to a higher 
area, 

but 

A wedge helps you move things farther 
apart! 

 

The pointy end of a nail is used to move a small amount of wood 

out of the way.  This is so that you can drive the rest of the 

nail through the wood! 

 

Nails are not the only kind of wedge.  Another great example of 

a wedge is a knife.  A knife is used to slice through an object 

and split it into different parts.  And you should know that the 

sharper your knife is, the easier it is to cut through an object.   
 

But there is a trade-off!   

 
 

To split apart something 

really wide, you have to 

push your wedge a 

greater distance.  You 

cannot escape the #1 rule 

of simple machines... 
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Out last simple machine we will be looking at this week is the 

screw.  The screw is a mixture of both the ramp and the 

wedge.  If you take a close look at a screw you will see two 

things: 
 

The pointy end of a screw acts like a wedge, 
and 

The thread of metal that winds around the 
screw is a ramp! 

 

We use screws all the time to join two objects together.  The 

thread of metal around a screw creates a lot of friction as you 

drive it through an object!  Friction is a force that is created 

between two objects that rub together.  The more friction you 

can create between the screw and the wood, the more force 

you will create to hold them both together! 
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 Well, you really have to imagine something crazy to understand 

this.  Ready?  Here we go! 
 

Imagine you were shrunk down to the size of the pointy end of 

a screw.  (I told you this was crazy!)   
 

Now imagine if you had to walk up the thread of the screw.  

Could you measure the distance you would travel!  Of course you 

could!  While you were walking you could look up and see the 

thread above you until you reached the top of the screw! 
 

Now, imagine walking up a different 

screw.  This time, the threads that are 

above you are much closer to your 

head.  You may have to duck because 

they are so close! The threads are 

wrapped around the screw many more 

times!  You are going to have to travel a 

much longer distance up this new 

screw!  
 

Okay!  Let’s get you back to normal size!  One – big – stretch! 
 

Now, let’s look at that first screw you walked up.  The distance 

between the threads is pretty far apart.  They are much 

farther apart than the second screw you walked up! 
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Here’s the real test!  If you used a screwdriver to drive both 

screws into a block of wood, one of them would take you longer 

than the other.  Can you guess which one would take you longer?   
 

Good job!  The second screw would take you 
longer! 

 

Remember, the distance of the threads on 

the second screw were much longer!  

This means you would have to turn 

your screwdriver a longer distance 

in order for all those threads to 

be driven into the wood!  But, it 

would still be much easier to drive 

that second screw through the wood 

because... 

Getting tired of that sentence yet?  I hope not!  We’ve got 
three more simple machines to study next week!   

Stay tuned! 
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Compare and Contrast the following 
vocabulary words: 

 

Ramp  

Wedge 
 

How are they the same? (Compare) 
1. _____________________________________________________________ 

_____________________________________________________________ 
2. _____________________________________________________________ 

_____________________________________________________________ 
 
How are they different? (Contrast) 
1. _____________________________________________________________ 

_____________________________________________________________ 
2. _____________________________________________________________ 

_____________________________________________________________ 
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YYou have seen how force, work and distance are closely 

related in our last two chapters.   

 

 

The ramp, wedge and screw are not the only simple machines in 

the world.  This week, you will be studying three more machines 

we use to do work... 
 

 

 

 

 

 

 

 

A lever is a rod that is resting 

on a certain point.  This point is 

known as the fulcrum (“full-krum”).  You have been looking at a 

lever throughout this book...  a see-saw! 
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Pushing down on one end of the lever causes the other end of 

the lever to move up!  This movement allows you to do work by 

lifting an object up. 

 

What you may not know is that you can always move the fulcrum 

under a lever!  By moving the fulcrum you can move heavier 

objects with less effort.  For example... 

 

Imagine if a grown man sits on one end of a see-saw and a small 

child sits on the other end.  What do you think will happen?  

That’s right!  The grown man will hit the ground really quick and 

the small child will go flying into the air!   

 

But what if we move the fulcrum closer to 
the grown man? 

 

Well, the closer you move the 

fulcrum to the grown man, the 

easier it is going to be to lift 

him up!  But here’s the 

trade-off: 
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As you move the fulcrum closer to the grown man, your side of 

the see-saw is going to get longer, right?  As your side of this 

lever gets longer, it is going to get much higher off of the 

ground!  This means you are going to have to move a greater 

distance to get the work done!  Hmmm...  this sounds a lot like 

the #1 rule of simple machines: 

Our next simple machine, the wheel and axle, is made up of 

two parts – a wheel and a post.  The post is known as an axle 

(“ax-el”) and it is attached to the wheel.   
 

A good example of a wheel and axle would be a doorknob... 
 

The handle of the 
doorknob are the wheels. 

 

The metal rod that 
attaches both doorknobs 

together is the axle.  
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When you grab the doorknob and turn it a short distance, the 

door will open.  But, not all doorknobs look the same, do they?  

Nope! 
 

What If your doorknob was much larger?  Imagine a doorknob 

the size of a pizza!  You would have to move it a much larger 

distance to get the work done!  But what happens to the amount 

of force if the distance increases?  That’s right, the amount of 

force would decrease!   
 

Don’t forget that as 
distance increases, force 

decreases! 
 

I can prove it to you.  What would 

happen if you didn’t have any 

doorknobs on your door at all?  What if you only had the axle 

that ran through the door?  Would it be very hard to grab that 

little axle and turn it to open the 

door?   

 

Oh yes it would!  However, if you did 

that, the distance you would turn the 

axle would not be very great at all!   

 

Another way to say this is... 
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The wheel moves a greater distance than the 
axle.  However, less force is needed to move it. 

 

and 
 

The axle moves a shorter distance, but it takes 
greater force to move it by itself. 

 

Our last simple machine to study this week is the pulley.  A 

pulley is really just a wheel and axle with a groove in the wheel!  

The groove is where you place a rope to move around the pulley. 

 

In order to move an object up 

higher you attach one end of 

the rope to the object.  You 

then pull down on the other end 

of the rope.  As you pull down, 

the rope moves around the 

pulley and pulls the object 

higher into the air. 

 

As you pull down on the rope, 

the force of gravity helps to pull the rope closer to the ground.  

This helps you out a lot!  
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Most flagpoles use pulleys to help raise and lower a flag.  In 

fact, have you ever raised or lowered the blinds in your house?  

If you have you probably used a pulley!  

 

Using a pulley can really help you move an object very easily.  

However, if you really want 

to lower the amount of 

force, here’s what you do... 

 

Loop your rope 
around two or more 
pulleys and you can 

really lower the 
amount of force 
needed to do the 

work!   

The more pulleys you use to 

lift an object, the easier it is to move!  But there is always a 

trade-off... 
 

As you increase the number of pulleys, you 
increase the distance you have to pull on the 

rope!  
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You could easily lift a car straight up off the ground with 

enough pulleys.  However, you would need a very long rope to do 

this!  You would be pulling on that rope for a very long time! 

 

You have learned so much this chapter!   
I am very happy for you! 

 

In the next chapter, you are going 
to learn about some simple 

machines you are carrying around 
with you every day! Stay tuned! 
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Which one is right?  Circle the correct answer. 
 

1. Which of the following is not a simple machine? 
a. pulley 

b. fulcrum 

c. lever 

 

2. How does the lever spread out the amount of force needed 
to get work done over a greater distance? 

a. moving the fulcrum closer to an object helps to move it easier 

b. keeping the fulcrum in the middle of the lever helps to move it easier 

c. moving the fulcrum farther away from an object helps to move it easier 

 

3. Which of the following requires less force to make it move? 
a. a wheel 

b. a wheel and axle 

c. an axle 

 

4.  Which of the following helps to move an object with a 
pulley… 

a. the force of friction 

b. the force of momentum 

c. the force of gravity 

 

5. Which of the following items use a pulley… 
a. a see-saw 

b. a flagpole 

c. a screw 
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YYou may not know this but most of the work your body does is 

done by machines.  I’m not talking about cars and computers and 

other tools, I’m talking about... 
 

 

 

Think about all the things you move in one day - your fingers, 

toes, head, neck, nose, tongue...  I could keep going all day!  

Almost all of your movements are caused by simple machines in 

your body! 

Okay... here are a few facts about your body: 

 
#1  –  Every time you move a part of your 

body, you have to use a muscle. 
 

#2 – A muscle is an organ that you use 
to move your body.  Your muscles 
are attached to your bones by 

tough cables called tendons. 
 

 

#3 – The tendons and muscles on your body 
pull on your bones in order for you to 
move! 

 

When your tendons and muscles pull on your bones, they make 

your bones work like levers! 
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How?  Well, let’s see! 

Your tendons are 

attached to areas 

where two or more 

bones meet in your body.  

These areas are called joints.  Your 

elbow is a good example of a joint.  

If your bones act like levers, then... 

...your joints are the fulcrum for your bones! 
 

Remember that a lever is a rod that is resting on a certain 

point.  This point is known as the fulcrum.  Adding force to one 

end of the lever causes the other end of the lever to move!  

This movement allows you to do work by lifting an object up. 

In your arm, the force you add to this lever is found in the 

muscle of your upper arm.  This muscle is known as your bicep 
(“by-sep”).  This muscle pulls on your tendons and the tendons 

pull on your arm.   
 

When your tendons pull, your lower arm (along with your hand) 

moves upward!  And, if you are holding onto something at this 

time, you can move an object upward too! 
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So your muscles pull down on one side of the 
lever... 

...and the other side of the lever moves upward,  
like a see-saw! 

 

It’s not just your bones that act like simple machines in your 

body.  There are other examples too! 

Imagine eating an apple...  do you grab the apple and shove it all 

the way in the back of your mouth and start to chew?  Of 

course not! 

Well, have you ever seen how different your front teeth look 

from all your other teeth?  Your front teeth 

are called 

incisors (“in-

size-orz”).  

Your incisors 

are used to 

slice through your 

food.  



Chapter 12: Page 115 
 

Let’s take a closer look at your incisors.  The ends of these 

teeth can be pretty sharp.  This is very helpful when they are 

used to slice through our food.  But they don’t stay that thin as 

they get closer to our gums.  In fact, they get much wider. 

Does this sound like any other simple machine you have studied 

this unit?  It should!  Your front teeth act just like... 

WWeeddggeess  
If you remember, a wedge 

splits an object in two pieces 

and moves them farther apart!  When you 

bite down into an apple, your front teeth 

splits the apple in two pieces and moves them 

away from each other.  One piece ends up in 

your hand.  The other piece, hopefully, ends up in your mouth! 

You have done a wonderful job!  Now, how about we review 

our six simple machines with one of my favorite hobbies... 
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Take a good look at this picture.  How many simple machines can 

you find?  

 

How many did you find?  Let’s see... 

My fishing reel is a wheel and axle that is held together with a 

couple of screws.  The reel itself is a wheel with a groove in it 

which makes it a pulley! 



Chapter 12: Page 117 
 

The rod is the lever.  You can find the fulcrum at my elbow.  

The rod tip is one end of the lever and my bicep is the other 

end! 

That’s four!  Now where can we find the last two?  Hmm...  

What about the boat in the picture?  What is it resting on?  

You guessed it, a ramp!  That leaves us with the wedge.  Where 

can we find a wedge?  Well, I’m certain most of you have seen a 

fishing hook before, right?  A fishing hook will have all kinds of 

neat stuff stuck on it to attract a fish.  But the most important 

part of that hook is the pointy wedge at the end of it!  Without 

this wedge, it would be hard for the hook to get stuck on the 

fish!   

 

 

 

 

 

 



Chapter 12: Page 118 
 

Name the following machines and give their 
definitions: 

 

1    1)  _________________________________________ 

  __________________________________________ 

 

 

 

     

  3) __________________________________________ 

__________________________________________ 

 
 

 

  5) __________________________________________ 

__________________________________________ 
 

 

 

                6) _________________________________________ 

        __________________________________________ 

               4) _________________________________________  

  __________________________________________ 

                   2) __________________________________________ 

         __________________________________________ 
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Unit 3 Review 
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Be certain to go over your definitions for the test!!! 
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OOkay... I need you to sit very still.  Relax.  Take one deep 

breath and hold it.  Try not to move at all!  Good job. 
 

Now, I have a question for you:   
 

 

 

Well... you are still reading this page, right?  So your eyes are 

moving.  Your heart is beating and your brain is working and you 

are breathing, right?   
 

Oops!  I 
forgot!  Don’t 

hold your 
breath 

anymore!  

((Sorry about that!)  
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Of course you are using energy right now.  Most scientists 

would define energy as “the ability to make things happen.”  

But, before we go on, I need to tell you a little secret… 

 

 
Don’t worry!  We wouldn’t need science if we had all the 

answers, right? Besides, it is more fun to try and figure out the 

answers for yourself!  So, what we will be studying this unit is: 
 
 

How to measure energy 
Different kinds of energy 

and 
How energy can be changed 

 

 

When an object does work on another object, energy is passed 

into the object being moved.   
 

(Remember, “work” means the ability to move something) 
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In fact, whenever 
something happens,  

energy is being 
moved. 

 

Scientists have created a way 

to measure how much energy 

is being used over a certain amount of time.  This is known as 

power.  
 

  

 

 

 

 

 

 

 

 

 
 
 

Power, energy and time 

are related to each 

other.  This should not 

surprise you, because... 
 

That’s right!  Power and time 

are always doing the opposite 

things.  For example, let’s look 

at a see-saw to help you out: 
 

When power increases, time 

decreases. 
 

and 
 

When power decreases, time 

increases. 
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An example may help you... 
Imagine running up a set of stairs.  

You would need a lot more power 

to run up those stairs than if you 

walked, right?  You bet!  But if 

you increased this power, and 

ran up those stairs, then it 

would take less time to get to the 

top!  
 

The amount of energy you use to get up those stairs 

would stay the same.  That’s why it’s in the middle of the see-

saw! 
 

There are only two types of energy: 

 

 
 

 (“kin-et-ick”) 
  

(“poe-ten-shul”) 
 
 

Let’s look at kinetic energy first.  Kinetic energy is known as 

energy of motion.  All moving objects have kinetic energy. And, 

this energy can be passed on to another object!  All you have to 

do to get some of this energy is be in the way of a moving 

object!   



Chapter 13: Page 127 
 

For example, if I tossed a baseball towards you, the kinetic 

energy of the baseball would be passed on to you when you 

caught it. 
 

But if I threw that 

baseball as hard as I 

could at you, would 

it feel the same 

when it hit your 

hand?  No way!  It 

would hurt a lot 

more!   
 

This is because the 

mass and the 

velocity of an object affect its kinetic energy.  (Remember... mass 

is the amount of matter in an object and velocity is the speed and 

direction of an object) 
 

 

A bullet that is gently tossed at you has less kinetic 
energy than if it is fired at you.  

(Because of the increase in velocity) 
 

and 
 

A sofa that is gently tossed at you has more kinetic 
energy than a book that is tossed at you.   

(Because of the increase in mass) 
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If kinetic energy is the energy of motion, then potential 

energy is the exact opposite!  Potential energy is the stored 

energy of an object. 
 

 

Imagine if I were on a ladder, holding onto a large bucket of 

water right over your head!  Now as long as I hold onto that 

bucket, it is not going to pass on any of its energy (or water) on 

you!  At this time, the bucket and its water is said to have 

potential (stored) energy.  
 

 

If I were to let go of the bucket, all of the potential energy 

from the bucket would be turned into kinetic energy!  This is 

because the bucket would be in motion... 
 

Towards your head! 
 

Umm... you may want to 

move out of the way... 
 

Oops!  Too late!  Ha 
ha! 

(It will be okay.  Go dry off and 
come back!) 

 

All of the energy of motion from the falling water and bucket 

was passed on to you!  As you can see, one kind of energy 

(potential) can be changed into another type of energy (kinetic).   
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There may be only two 
types of energy, but they 

are found in many 
different forms...  in the 
next chapter, you are 

going to study several of 
these energy forms.  Stay 

tuned! 
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Compare and Contrast the following 
vocabulary words: 

 

Potential Energy 

Kinetic Energy 
 

How are they the same? (Compare) 
1. _____________________________________________________________ 

_____________________________________________________________ 
2. _____________________________________________________________ 

_____________________________________________________________ 
 
How are they different? (Contrast) 
1. _____________________________________________________________ 

_____________________________________________________________ 
2. _____________________________________________________________ 

_____________________________________________________________ 
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OOkay... in the last chapter, you learned that there are two 

different kinds of energy:  Kinetic energy and Potential 

energy. 

Kinetic energy (energy of motion) and potential energy (stored 

energy) can be found in many different forms.  Today, you are 

going to study all of these forms!  Scientists call them... 

 

 

You have a lot of 

different things to 

study this week! 
 

Let’s get started! 
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Mechanical energy is a type of energy that is connected to the 

potential energy of an object and its kinetic energy!  When an 

object is in motion, a scientist can add up all of the kinetic and 

potential energy of the object!  This tells the scientist how 

much mechanical energy an object has! 

 

Mechanical energy is similar to kinetic energy because: 
 

The larger the object 
or 

The faster an object moves...  
  

...the more mechanical energy it has! 
Okay, here’s something that is really cool! 

Everything in the universe – our air, water and all 

solid objects are made up of matter.  You 

should remember that everything 

that has mass is made up of 

matter.  Well, scientists 

call the smallest piece of 

matter an atom.   
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Atoms are like the building blocks of the 

universe!  You can use building 

blocks to make all kinds of things, 

right?  Of course!  But the best 

thing about building blocks is 

that you can take apart 

the object and make 

something different 

over and over again!   

This is how atoms 
work too! 

 

Our next form of energy we 

will be studying is thermal 

energy.  Thermal energy is the 

measurement of kinetic energy of atoms in motion!  The basic 

rule for thermal energy is... the hotter the object, the more 

kinetic energy it has.  This is because the hotter the object, 

the faster its atoms move.  
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Imagine if I lit a small fire under you. (don’t worry!  I would never do 

that!)  I would guess that you would start to move very quickly... 

away from the fire!  Well, atoms start to move very quickly 

too when you add 

heat to them.  

As these atoms 

start to move 

faster, their 

kinetic energy 

increases.  And 

when their 

kinetic energy 

increases, so 

does their 

thermal energy! 

 

Electrical energy takes place when 

tiny parts of an atom, called 

electrons (“ee-leck-trahnz”) are in motion.  These moving 

electrons have a lot of kinetic energy.  If you get enough 

electrons moving you can create a lot of energy!  Lightning is a 

good example of electrical energy, so are the power lines that 

help to power our homes.  Electrical energy is in motion through 

an object when you turn it on, like a cell phone.   
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But what is one thing you always have to do 
with a cell phone?  That’s right – it has to be 

charged all 
the time!  If 
you don’t 

charge your 
cell phone, it 
will not work 

anymore! 

 

 

This is because of another form of 

energy in your phone – chemical 

energy!  When the atoms (building 

blocks) that make up your batteries 

are joined together, they form a larger object called a 

molecule.  Whenever two or more atoms are joined together, 

you get a molecule!   

Imagine giving your mother or father a big hug.  Now try to 

imagine how much energy it would take to move the two of you 

apart!  It would probably take a lot of energy, wouldn’t it!  
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Well, that is what happens between atoms when they join 

together to form a molecule. 

 

Scientists can measure this energy very easily if they know 

what atoms are joined together! 

Okay... it’s time to do some daydreaming again... 

Let’s say you spend the whole day building a huge castle out of 

building blocks.  It would take a lot of energy to break down 

that castle, piece by piece, wouldn’t it?  Of course it would! 

But how much energy do you think it would take to tear one of 

those building blocks apart?  It would probably take more force 

than you have in your hands!  But what does this have to do with 

energy?  Well, let’s see... 

Remember, a building block is just 

like an atom.  And, if we look at 

just one atom, it has a large 

amount of stored energy.  In fact, all of the potential energy 

stored up inside an atom is called its nuclear energy.   
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Whenever you split an atom into two or more pieces, you get a 

huge amount of energy! 

Nuclear energy is very similar to chemical energy.  But it has 

one important difference... 

 

This leaves us with one more form 

of energy to study, 

electromagnetic energy. 

That is a huge word.  Let’s break it into pieces... 

“electro-“ means having to do with electricity 
and 

“-magnetic” means having to do with magnetism 

As you can guess, electricity and magnetism are 
closely related! 

Electromagnetic energy moves in waves, just like the waves in a 

bathtub full of water.  You use electromagnetic energy every 

time you use a microwave to heat your food!  Have you ever 

wondered why the word “wave” is found in the word - 

“microwave”?   
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Well, it is because 

the energy inside a 

microwave moves in 

waves over your food.  

When this 

electromagnetic 

energy hits the atoms 

in your food, it 

causes them to move 

faster.  And, 

whenever atoms move 

faster they increase 

their thermal energy!  

Pretty cool, huh?  

 

Wow!  You learned about a lot of different 
forms of energy!  In the next chapter, you are 
going to see how easy it is to change energy 

from one form to another! 
 

 

 



Chapter 14: Page 141 
 

Which one is right?  Circle the correct answer. 
 

1. Nuclear energy holds which of the following together? 
a. electrons 

b. atoms 

c. molecules 

 

2.   Mechanical energy is a combination of which kinds of  
   energy? 

a. Kinetic and Electrical 

b. Potential and Chemical 

c. Potential and Kinetic 

 

3. Chemical energy holds which of the following together? 
a. electrons 

b. atoms 

c. molecules 

 

4.  Electrical energy takes place when… 
a. Objects are in motion 

b. Atoms are in motion 

c. Electrons are in motion 

 

5. The measurement of kinetic energy of atoms in motion is 
called… 

a. Thermal energy 

b. Kinetic energy 

c. Electromagnetic energy 
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SSo far, you have learned all about different kinds of energy:

 

Now it is time you learned a very important fact about energy... 
 

Most kinds of energy can be transformed (“tranz-formed”) 

into other kinds.  When something is transformed, it means 

that it has changed.   
 

The most 
common 

transformation 
of energy is 

between 
Kinetic Energy 
and Potential 

Energy 
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An example of this kind of transfer is found all over the place!  

Let’s take a closer look...  
 

If you put new batteries in your toy car and turn it on, it 

should start rolling around your house.  The batteries provide 

the stored energy (potential energy) needed for the toy to 

star to move (kinetic energy).  Holding the toy car in the air 

(potential energy) can be changed into kinetic energy if you 

drop it onto the ground – But don’t do that!  This energy 

transfer may break your toy! 
 

These are examples of single transformations of energy.  A 

single transformation of energy only needs one step to get 

work done.   
 

Other examples of single transformations of energy are 

happening all around you... 
 

A cell phone transfers electrical 

energy into electromagnetic 

energy. 

 

A boiling pan of water 

transfers thermal energy into 

the air.  

 

A microwave oven 

transforms electrical 

energy into thermal energy. 
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We could do this all day long!  Your life is 
filled with energy transformations! 

 

Not all energy transformations take only one step to get work 

done.  Sometimes it takes many steps!  When this happens, you 

would say it takes multiple transformations (“mull-tih-pull”). 

 

Multiple transformations of energy take place with many 

objects in your life.  Let’s try to look at the multiple 

transformations it takes to heat up a bowl of soup: 

 

You use mechanical energy to push a button on your microwave.  

This energy is transferred into electrical energy inside the 

wires of the machine and is 

transformed into electromagnetic 

energy.  This form of energy is 

transformed into thermal energy 

which heats your soup!   Pretty cool, 

huh? 

 

Now it’s time you learned 

another fact about 

energy... 
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Energy cannot be created or 
destroyed, only changed. 

 

Scientists are so sure that energy cannot be created or 

destroyed, they have called this fact the... 
 

                          (“con-sur-vay-shun”) 
 

What does it mean that “energy cannot be created or 

destroyed?”  Well, let’s look at an example to help you out. 
 

Imagine if you put a bowling ball on a playground swing and 

pulled it back really 

far.  

  
 

Please do not 
let go of the 
swing yet!  I 

have to get out 
of the way!  
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While you are holding onto the bowling ball, it has a lot of 

potential energy.  But, once you let it go the ball starts to 

move!  This means that some of the potential energy is being 

transformed into kinetic energy.  What happens next?  Does 

the ball keep moving all the way around the swing set?  Of 

course not!  

 

It only travels a short 

distance until it stops 

and then starts to swing 

back towards you!  

When the ball stops, its 

kinetic energy is 

transferred into 

potential energy again.  

And, when it starts to 

swing back towards you 

it transfers this energy back into kinetic energy. 

 

After a few seconds the ball will stop swinging and will rest 

where you found it to begin with, right?  That is because 

gravity is always pulling that bowling ball back down to Earth. 

 

Okay!  What does this have to do with the 
Law of Conservation of Energy? 
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Good question!  Here’s the answer... 
 

That bowling ball cannot create its own energy!  If it could, we 

could let go of the ball and watch it spin around in a circle all 

day long!  This never happens!  That bowling ball will come to 

rest at the bottom of the swing at some time! 
 

The bowling ball cannot destroy any energy too!  If it could, we 

could pull back on the ball, let it go and watch it sit still in the 

air.  This would be really cool if it happened, but it never has!  

All of the potential energy in the ball you pulled back is 

transformed into kinetic energy as it starts to move.   
 

Scientists have used a swinging object like your bowling ball for 

hundreds of years to study the law of conservation of energy.  

They call it a pendulum (“pen-juu-lum”). 
   

The law of conservation of energy can be found with every 

energy transformation in the world!  In the next chapter, 

you are going to sink your teeth into only one kind of 

energy transfer...  
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List all eight types of energy and provide one 
example for each of them that you use in your 

home. 
 

1. _____________________________________________________________ 
 

2. _____________________________________________________________ 
 

3. _____________________________________________________________ 
 

4. _____________________________________________________________ 
 

5. _____________________________________________________________ 
 

6. _____________________________________________________________ 
 

7. ___________________________________________________________ 
 

8. _____________________________________________________________ 
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Choose three of the examples from the last 
worksheet and describe how those items 
can transform energy from one form to 

another. 
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IIn the past three chapters you have looked at all kinds of 

energy that is around you.  Now it is time to look inside and see 

all of the energy that your body uses to survive! 

When you study the energy that your body uses to survive, you 

have to spend time looking at... 

  
 

That’s right!  Your food is nothing more 

than stored chemical energy.  Without 

food, you would not exist! 

 

All of the stored chemical energy in your food is transformed 

into mechanical energy.  If you remember, mechanical energy is 

similar to kinetic energy because: 
 

The larger the object 
or 

The faster an object moves...  
  

...the more mechanical energy it has! 
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Your body is always using mechanical energy 

because it is always in motion…  

…even when you sleep!  
Your heart never stops beating.  

You are always breathing.  And, if 

you are like me, you are always 

rolling around in bed while you 

dream!  You are always in motion!  And all 

this motion takes energy! 

So let’s take a look at the chemical energy of your food.   

You probably know that all of the food you eat can be placed 

into different groups.  Some of these groups are fruits, 

vegetables and grains.  Each of these groups is made up of 

foods that have different amounts of energy in them!  For 

example, a handful of peanuts have a lot of energy stored up in 

them.  However, a handful of candy has even more energy! 

Scientists have a way of measuring all of the energy that can 

be found in food.  The unit of measurement they use to 

measure the amount of energy is called the calorie (“kal-or-

ee”).  When you hear that some kind of food or drink has 200 

calories, it is a way to tell you how much energy your body will 

get from eating or drinking it! 
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Many people think that calories are bad for you, but that is not 

true! 

 

But how many calories should you have every day?  Well, nobody 

can tell you that because it depends on you!  Most experts say 

that young children need about 1,600-2,500 calories a day.  

When they get older, and their bodies get larger, this number 

rises to 2,500-3,000 calories a day.   
 

Why does this number get larger when you get older?   
 

Because it takes energy for you to grow!  
 

The amount of calories you need also depends on how much 

energy you use up every day!  

If you spend most of your time 

running around, riding your 

bike and exercising, you are 

going to need more energy to 

move.  In fact, it is a very good 

idea to be doing these kinds of 

things a lot everyday! 
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What happens if you eat more calories than your body uses to 

move around?  Well, this means your body cannot transform all 

of the chemical energy of your food into mechanical energy.  

So, when this happens, your body transforms all of its extra 

calories into... 

  
We all need a little fat in 

our bodies.  But too much 

can cause problems for our 

health.  The best way to 

keep a healthy amount of fat is to exercise every day and have 

a good diet.  This means more vegetables and less candy!  
(Sorry!) 

Maybe a story would help you understand a little better... 

Imagine if you were a car.  You can pick any kind of car you 

want!  Some of you may choose to be a huge truck and carry all 

kinds of heavy things all over the place.  Some of you may 

choose to be a sports car and move really fast!   
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Whichever kind of car you choose, you all will need chemical 

energy to move around.  All cars and trucks transform chemical 

energy (gas) into mechanical energy (motion)! 

Now if you are a truck, you may not be going as fast as a sports 

car.  But the bigger you are, the more mechanical energy you 

will need to move around! 

If you are a sports car, you will probably not be as large as the 

truck.  But, it takes a lot of mechanical energy to go fast!   

 

Remember mechanical energy is similar to kinetic energy 

because: 
 

The larger the object 
or 

The faster an object moves... 
 

 

So you fill up with gas and go driving around.  You easily 

transform your chemical energy into mechanical energy and get 

your work done all day long!  
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But, what would happen if you 

filled up with too much gas?  

Well, you would have to store 

all that extra gas in your 

seat or in the bed of 

your truck.  That’s 

right!  You would 

have to carry all of 

that extra chemical energy around. The 

extra weight of the gas would make you use 

more mechanical energy to move around!  You 

may be able to carry a small amount of extra chemical energy 

around, but not too much!  That could be dangerous! 

The same thing happens to all of us every 
day! 

Whenever we put too much chemical energy (food and drink) 

into our bodies, we have to store it and carry it around!   If you 

were a car, all this extra chemical energy would be stored in 

containers.  Our bodies store this extra chemical energy as fat!  

And if we store up too much fat, our body has to work extra 

hard to carry all that extra mass and get work done!  Carrying 

around too much extra fat can be very dangerous to your 

health! 
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Luckily, when we need more mechanical energy to do work, our 

bodies transform our fat into mechanical energy!  That means 

we can always 

get rid of our 

extra fat!  (It 

just may take 

a lot of effort 

to get that 

done!)  

 

 

 

 

Potential to kinetic, then back to potential and then 
back to kinetic!  The transformation of energy 
never stops!  You have learned so much about 

energy, its forms and how it can be changed in this 
unit!  You will never look at your world the same 

way again!  Keep searching for all the energy 
transformations!  They are everywhere! 
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List all of the foods you eat in one day.  Use 
the nutrition label to find how many calories 
are in each serving you eat.  Are you getting 
enough calories, too much or just enough for 

the day? 
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Unit 4 Review 
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Be certain to go over your definitions for the test!!! 
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OOkay...  It’s dinner time and you are very hungry!  Your pizza 

just got out of the oven and you are ready to eat!  You let it 

rest on the plate for a few minutes to cool off... 

You carefully grab the crust and you find that it is not too hot.  

So you pick up the pizza and take a huge bite out of your slice… 

OWWW!!!!  The pizza sauce is still too hot!!!  
How could this happen?  The crust was fine, but the sauce was 

still too hot!  I am sure you will understand what is going on 

after we take a closer look at... 

Temperature, 
Thermal 
Energy 
and Heat 
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Before we jump into this unit on thermal energy and heat, let’s 

review a few things: 

Everything in the universe 

is made up of matter. 

All matter is made up of 

tiny pieces (building blocks) 

called atoms. 

All atoms are in motion 

which means they have 

kinetic energy. 

The measurement of 

kinetic energy in moving 

atoms is called thermal 

energy. 

 

Now it’s time to learn 

something new: 

Heat is the transfer of thermal energy from a hotter object 

to a colder object.  And, the amount of thermal energy an 

object has is affected by three things: 

Temperature, Mass and Heat Capacity 
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The heat capacity  
(“ka-pass-eh-tee”) of an 

object is the amount of 

thermal energy an object 

can hold onto.  For 

example, imagine walking 

outside without any shoes 

on a hot summer day.  You 

probably would not have 

any problem walking onto a 

grassy area.  It would feel 

pretty cool on your feet.  

But, if you stepped onto a section of the sidewalk, your feet 

would burn quickly!  This is because the heat capacity of grass 

is not as high as the sidewalk!  Now on to our next definition...  

Temperature is the average amount of kinetic energy of the 

atoms in an object.   

 
Well, “temperature” and 

“thermal energy” are very 

much the same.  But they do have one big difference!   
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Temperature is the average amount of kinetic energy of 

the atoms in an object. 

and 

Thermal energy is the total amount of kinetic energy of 

the atoms in an object. 

I know this sounds a little weird.  Let’s go back to our story 

about the pizza.  Maybe that will help... 

When you pulled your pizza out of the oven, the crust and the 

sauce was at the same temperature.  This is because you pulled 

them both out of the same oven at the same time!   

What you may not know is that the sauce has a much higher 

heat capacity than the crust!  So, even though both the crust 

and the sauce are at the same temperature... 

 

…the sauce has 
more thermal 

energy inside it!  
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When you bite into the pizza, thermal energy is transferred 

between the pizza (higher temperature) and your mouth (lower 

temperature).  While the pizza is in your mouth, both the crust 

and the sauce are transferring heat in your mouth.  However, 

the sauce has much more thermal energy to give off so it burns 

you!  Ouch! 

Okay.  I see how temperature and heat 
capacity affect thermal energy.  How does 

mass affect thermal energy? 
Well, it should make sense that an object with a smaller mass 

would have less thermal energy than a larger mass.  Imagine the 

difference in thermal energy between the small amount of 

sauce on the pizza and the huge pot of sauce that it came from.  

The rule for mass is:  the greater the mass, the greater 

the thermal energy! 

Some objects allow thermal energy to be transferred easier 

than other objects.  Most metal objects transfer heat very 

easily.  Scientists call objects that transfer heat very easily a... 

 
 

 (“kon-duck-tor”) 
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Conductors are objects that transport the kinetic energy 

between two objects very well.   Conductors transfer heat very 

easily from areas with high temperature to areas with a lower 

temperature.  This is because of how all the atoms of a 

conductor are lined up.  Imagine a large group of people trying 

to move a bucket of water from one side of the room to the 

other.  If these people are all spread out, it would be hard to 

pass that bucket from person to person.  But, if you line up 

these people, the bucket can be easily transferred from one 

person to the next!   

Objects that do not have their atoms lined up very well cannot 

transfer thermal energy very well at all.  Scientists call these 

objects... 

  

(“in-soo-late-orz”) 

A good example of an 

insulator is the air.  Our air 

may be filled with atoms, 

but they are not lined up at 

all!  In fact, all of the atoms 

in our air are moving around 

a lot! 
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Because they are not lined up very well, thermal energy cannot 

be transferred very well through the air.  You can see this 

every time you heat your house.  While your furnace is running, 

thermal energy is being transferred through the air of your 

home.  But, once that heat source stops working, it starts to 

get cold in your house very fast!  That is because thermal 

energy is not conducted through the air very well at all!  

 

You have done a wonderful job 
learning about heat, temperature 
and heat capacity.  Next week, 

you are going to study three ways 
that thermal energy is transferred.  

Stay tuned! 
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Fill in the blanks with one of the following 
vocabulary words.  They may be used more 

than once! 

Heat 
Heat capacity 

Temperature 
Thermal energy 

 
When you pulled your pizza out of the oven, the crust and the 

sauce was at the same ______________.  This is because you 

pulled them both out of the same oven at the same time!   

What you may not know is that the sauce has a much higher 

______________than the crust!  So, even though both the 

crust and the sauce are at the same ______________ the 

sauce has more thermal energy inside it! 

When you bite into the pizza, ______________is transferred 

between the pizza and your mouth.  While the pizza is in your 

mouth, both the crust and the sauce are transferring 

______________in your mouth.  However, the sauce has much 

more ______________to give off so it burns you!   
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BBefore we jump into this week’s reading, you need to remember 

that heat is the transfer of thermal energy from a hotter 

object to a colder object.  You also need to remember that 

thermal energy is the total amount of kinetic energy of the 

atoms of an object.  Got it?  Good!  Now let’s move on! 

In this chapter, you are going to study two of the three ways 

that thermal energy can be transferred.  They are called: 

Conduction and  Convection 
        (“kon-duck-shun”)      (“kon-veck-shun”) 

 
 

 

In the last chapter you 

learned about conductors.  

You should have remembered 

that good conductors, like 

metals, allow thermal energy 

to be transferred very easily!  

So do you think that 

conductors and conduction 

are related?   
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Conduction is the transfer of kinetic energy between two 

objects that are touching.  A good conductor will allow 

conduction to take place when it touches another object! 

But how does this happen? 
Well, the hotter the object, the more kinetic energy it has.  

This is because the hotter the object, the faster its atoms 

move.  The atoms that make up solids, like metals, don’t go 

flying all over the room when you heat them up.  But, they do 

vibrate (“vi-bray-t”; vibrate means “to shake”) when they are 

heated.  As you heat up a metal, its atoms vibrate more and 

more!  

Imagine building a house out of building blocks.  What would 

happen if you held 

onto one of the 

blocks and started 

to shake it around.  

Would the entire 

house start to 

shake?  Of course 

it would! 
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Since atoms are like building blocks, they are all attached to 

each other too.  You can’t vibrate just one atom in a conductor 

without shaking all of the atoms it is attached to!  Another way 

to say this is... 

The kinetic energy of the atoms will be transferred 
into the other atoms of the object. 

Conduction usually happens between solids.  But what about 

fluids, such as gases or liquids?  Thermal energy can be 

transferred in these objects too!  When this happens, 

scientists call it convection.   
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In order to understand how 

convection works, you need to 

learn another definition – 

density.  Density is the amount 

of atoms that are found in an 

object.  Think of a suitcase 

that you carry on a vacation.   

You pack your suitcase with 

clothes and other things to 

go on a trip.  While you are 

away, you may buy some stuff 

to remind you of your trip.   So, you pack 

your new items in your suitcase.  When this happens, you have 

added more atoms to your suitcase, right?  Of course!  That 

means you have increased the density of your suitcase! 

Normally, less dense objects float on top of 

more dense objects.  The best example you 

can find of this is with ice.  Ice is less 

dense than liquid water so it floats on top! 
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Another example can be found 

with balloons filled with a 

special gas called helium 
(“hee-lee-um”).  These are the 

balloons that float to the top 

of your house if you don’t hold 

onto them all the time!  Can 

you guess which is more dense - the air in your house or the gas 

in the balloon?  That’s right!  The gas in the balloon is less 

dense!  That’s why it floats to the top of your house! 
 

You don’t need a special gas to change the density of the air.  
 

 
 

 

Remember, as you heat up an object, its atoms move around 

more and more.  This happens when you heat up a gas too!  

While gas is warming up, its atoms move around a lot faster.  As 

they move away, the amount of atoms you find in that area of 

the air get lower…   
 

…this means the warmed air becomes less dense! 
 

And you already know what happens to less dense objects – they 

float!  Convection is how hot air balloons float in the air!  The 

pilot of the balloon fills the balloon with hot (less dense) air 

that causes it to float! 
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Compare and Contrast the following 
vocabulary words: 

 

Conduction 

Convection 
 

How are they the same? (Compare) 
1. _____________________________________________________________ 

_____________________________________________________________ 
2. _____________________________________________________________ 

_____________________________________________________________ 
 
How are they different? (Contrast) 
1. _____________________________________________________________ 

_____________________________________________________________ 
2. _____________________________________________________________ 

_____________________________________________________________ 
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IIn the last chapter, you learned about two different ways that 

thermal energy can be transferred:  conduction and convection.  

Both of these methods can only take place between solids, 

liquids or gases… 

Conduction takes place between atoms that are 
connected together.  This normally happens in solids. 

 

and 
 

Convection is the transfer of thermal energy between 
liquids and gases. 

 

The last way that thermal energy can be transferred is through 

radiation (“ray-dee-a-shun”).  Unlike conduction and 

convection, radiation does not need any solid, liquid or gas to 

transfer thermal energy.  

The largest source of 

radiation is our sun.  When 

the sun sends out 

radiation, it travels 

through millions of miles 

of empty space before it 

hits our planet!   



Chapter 19: Page 185 
 

Radiation is given off by natural objects like the sun and fire.  

It is also given off by man-made objects like televisions and cell 

phones.  With all this radiation hitting our bodies, you would 

think that it would be very dangerous.  Well, it can be...  but it 

depends on the strength of the radiation, the type of radiation 

and how long we are being exposed to the radiation.   

I am certain you are going to 
be fine! 

But what is radiation?  Good question… 

Radiation is caused by electromagnetic energy given off by an 

 object like the sun, campfire or a light bulb.  You should 

 remember that electromagnetic energy  

(“eee-leck-tro-mag-net-ick”) travels in the form of waves.   
 

Now there are many different kinds of radiation waves.  The 

kind of waves that transfers heat are called infrared waves  
(“in-fra-red”).  When infrared waves 

are absorbed (“ab-zorb-d” - which 

means “taken in”) by your skin, the 

waves cause the atoms in your body to 

vibrate too!  Once your atoms start to 

move faster, they create more thermal 

energy!  This causes you to feel warm!  
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You are correct!  All atoms are always vibrating.   

That means that all objects give off infrared waves! 
 

So… 
The hotter the 

object, the 
stronger the 
vibration of 

atoms. 
  

and 
 

The stronger the 
vibrations, the 
more infrared 
waves will be 

created! 
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Imagine a vibrating toy floating in a bath tub.  As this toy 

vibrates, it causes waves on the water that move in all 

directions.  This is how radiation causes infrared waves of 

energy to be transferred. 

Let’s use a story to help you review conduction, 
convection and radiation… 

If you stand next to a camp fire, you can see all three ways 

that thermal energy is transferred.  

First, you are probably going to be standing pretty far away 

from our large camp fire.  That is because all of the infrared 

radiation that is warming your body.  You can’t get too close or 

you will be saying...  
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If you look at the fire and all of the smoke, you will see that 

they are both moving up into the air.  This is because convection 

is heating up the atoms in the air above the fire.  This causes 

the air to become less dense and float away! 

Since our camp fire is resting on the ground, all of the soil 

around the fire (and under the fire) is getting very hot!  This is 

because all of these areas are touching the fire.  Conduction 

takes place when thermal energy is transferred between two 

objects that are touching.  

Okay...  let’s get all of this straight: 
 

Everything in the universe is made up of matter. 

All matter is made up of tiny pieces (building blocks) called atoms. 

All atoms are in motion which means they have kinetic energy. 

The measurement of kinetic energy in moving atoms is called thermal 

energy. 

Thermal energy is transferred from areas of high temperature to low 

temperature. 

The three ways thermal 

energy can be transferred 

is by conduction, convection 

and radiation.  
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Earlier in this chapter you read, “Now 
there are many different kinds of 

radiation waves.”  So what are all of 
these different waves?  Stay tuned to 

the next chapter and find out! 
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Describe how conduction, convection and 
radiation take place within a campfire. 

 

Conduction 

 

 

 

 

Convection 
 

 

 

 

Radiation 
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YYou learned last week that radiation is created from the 

vibrations of atoms.  These vibrations create radiation which 

moves like a wave.  You were also told that there are many 

different kinds of radiation waves.  This week, you are going to 

take a closer look at these different waves. Scientists call all 

of these different kinds of waves the electromagnetic 

spectrum (“eee-leck-tro-mag-net-ick speck-trum”). 

 
In order to understand how 

the electromagnetic 

spectrum works, you are 

going to have to look at 

what makes up each wave.  

If you watch a wave, it is 

always in motion, right?  Of 

course it is!  Since radiation 

is a wave, it is always in 

motion too!   

 

The smallest piece of this wave is much smaller than an atom.  

This should make sense to you because the waves of radiation 

are being formed from vibrating atoms!  The “stuff” that makes 

up the wave must be smaller than the atom!  The “stuff” that 

makes up radiation is a package of energy called a photon   

(“fo-taun”).   
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Since these photons that make 

up a wave are always in motion, 

they must have a lot of kinetic 

energy!  This is just like the 

waves you make in your bath 

tub or pool.  Some waves are 

small and do not have a lot of 

energy.  But, other waves can 

be very large and have a lot of 

energy... maybe even enough to 

knock you down! 

 

Electromagnetic waves have 
different amounts of energy too! 

Here’s how… 
 

There is a space between the tops of 

each wave when you look at a wave 

from the side.  The distance between 

the tops of these waves is called the 

wavelength.    
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There is a rule with electromagnetic waves you need to 

remember... 
 

The longer the wavelength, the lower the energy of 
the photons. 

 
  

The shorter the wavelength, the higher the energy 
of the photons. 

 

The electromagnetic spectrum places the different kinds of 

waves in order from lowest energy to highest energy.  The 

names of these waves are: 
 

Radio Waves 
(“ray-dee-oh) 

Microwaves 
(“my-crow-waves”) 

Infrared Waves 

Visible Waves 
Ultraviolet Waves 

(“ul-trah-vi-o-let”) 

X-Ray Waves 
Gamma Ray Waves 



Chapter 20: Page 196 
 

Radio waves 

(“ray-dee-oh”) 

have the longest 

wavelength in the 

electromagnetic 

spectrum.  The 

distance between 

the wavelengths is 

as long as a 

football field!  Since radio waves have the longest wavelength, 

they also have the lowest amount of energy.   

 
 

Radio waves are what carry our voices through cell phones and 

radios.  These waves also carry pictures to our televisions. 
 

Microwaves (“my-crow-waves”) have a little more energy than 

radio waves because their wavelengths are shorter.  Many of 

you may have a microwave oven at home to heat your food!  This 

machine spreads microwaves over your food.  When the 

microwaves run into the atoms of your food, it causes the atoms 

to move faster.  And, whenever atoms move faster they 

increase their thermal energy!  
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Microwaves have enough energy to be able to travel through 

clouds and smoke.  This is good since we use microwaves to send 

messages to cell phones too… just like radio waves.  Both 

microwaves and radio waves are invisible (“in-viz-ah-bull” ) 

which means we cannot see them!  

You have already learned about infrared waves.  These are 

the waves that cause us to feel warmth.  But this is not the only 

important fact about infrared waves.  We also use these kinds 

of waves in many of our remote controls.    
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You may be thinking... 

Can I use the remote 
control to heat things up?  

Sorry, but this is not possible.  Your   

remote control does not give off 

enough photons of infrared waves to 

make anything warm up.  (But that would be so cool if you could!) 
 

Visible waves (“viz-ah-bull”) are the only electromagnetic 

waves we can see.  The sun is our natural source of light that 

floods our planet with visible waves.  We can see all of the 

colors in the visible waves when we see a rainbow! 

Ultraviolet waves (“ul-trah-vi-o-let”) are powerful waves that 

cause us to be sunburned.  Luckily, most ultraviolet waves are 

blocked by a thin layer of gas in our atmosphere called ozone 
(“oh-zone”).  We should all thank ozone for all its hard work! 

If you have ever broken a bone, you probably went to the 

hospital where a doctor took an X-ray of your bones.  This 

device shoots X-Ray waves through your body.  These waves 

pass through your skin and muscles very easily.   
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So, the doctor places a large piece of film (like the kind you put 

in a camera) behind your body.  She then shoots the X-rays 

through you, and then...  you get to see a shadow of the 

bones inside your body! 

Gamma ray waves are the most powerful wave in the 

electromagnetic spectrum.  They also have the shortest 

wavelength.  These kinds of waves are created when huge 

amounts of energy are released...  like during a nuclear 

explosion!  But we have found ways of using these waves to help 

us too.  Doctors use gamma ray waves to kill cells in your body, 

like cancer cells, that may hurt you.  

Thermal energy, heat, waves...  you have learned a lot about our 

universe in this unit!  Great job!  In the next unit you are going 

to spend some time exploring one of the waves you read about 

in this chapter...   
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Place the following forms of radiation waves in 
order from highest energy to lowest energy: 

Ultraviolet Waves 
Microwaves 
Radio Waves 

Visible Waves 
Gamma Ray Waves 

Infrared Waves 

X-Ray Waves 

 

1. _____________________________________________________________ 
 

2. _____________________________________________________________ 
 

1. _____________________________________________________________ 
 

2. _____________________________________________________________ 
 

3. _____________________________________________________________ 
 

4. _____________________________________________________________ 
 

5. _____________________________________________________________ 
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Unit 5 Review 
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Be certain to go over your definitions for the test!!! 
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YYou learned in the last unit that the electromagnetic spectrum 

is made up of waves of photons.  If you remember, photons are 

small packages of energy that travel in waves.  Waves of 

photons, also known as radiation, have different amounts of 

energy.  The amount of energy they have depends on the 

distance of each wavelength between each wave of photons. 
 

We can only see one of these 

different waves of radiation. 

 
 

 

These waves of photons run 

into everything we see on the planet!  

Since all materials on the planet are 

made up of different groups of 

atoms... 
 

 

…all materials on the 
planet react to light 

differently!  
 

Normally, there are three different kinds of materials 

scientists study when we are talking about visible waves: 
 
 

Transparent,    Translucent   and   Opaque  
     (“tranz-pair-ent”)      (“tranz-loo-cent”)            (“o-pay-k”) 
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Let’s look at transparent materials first.  

Objects are transparent if they allow 

photons of light to travel through 

them without bouncing 

around.  Think of a 

wave of photons as a 

bucket of tennis balls 

being tossed at an 

object.  If the tennis 

balls (photons) can pass 

through the object 

without bouncing all over 

the place, your material is 

transparent. 
 

Examples of transparent materials are air, clear glass and clean 

water.  Anything you can easily see through would be a 

transparent material.   You already know that you can’t see 

through some materials, right?   

 

You can try as hard as you can, but you will 
never be able to see through walls!  Sorry... 

 

What kind of material bounces photons around the most?  

Translucent materials 
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That’s right!  Translucent materials allow most photons to 

pass through, but they bounce the photons all over the place!  

Have you ever tried to look through a piece of wax paper?  Or 

how about some frosted glass?  You cannot see many details on 

the object behind these materials. 

 

Imagine trying to toss those tennis balls (photons) through a 

forest of trees.  Many of those tennis balls are going to hit the 

trunks of those trees and bounce all over the place! 

 

Materials that do not allow any photons to pass through at all 

are called opaque materials.  Wood and metal are to examples 

of opaque materials.  When photons of visible light strike an 

opaque material, the photons can be absorbed into the object or 

reflected away.  When photons are reflected, they are 

bounced off of the material. 
 

You should remember that when photons are absorbed, they are taken into an 

object.  This is how photons of infrared waves cause our bodies to warm up!  We 

absorb infrared waves! 
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For example, a bright blue balloon looks blue because the 

photons of blue light bounce off the balloon and into our eyes.  

The photons that give us the other colors are absorbed by the 

balloon. 
 

This is because... 
 

The color of an opaque object is 
the color of the light it reflects. 

 

Okay... but what about transparent and translucent materials?  

Sometimes these kinds of materials show different colors.  How 

does this happen?  Good question! 
 

Transparent and translucent materials only allow certain 

photons to pass through them!  When photons are passed 

through a transparent blue 

glass, the glass looks blue 

because it only allows blue 

light to pass through.  You 

may have seen what happens 

when you shine a light through 

different colored glass or 

plastic.  That’s right!  You only 

see the color of the material 

shine through. 
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That brings us to another question…  When I 
turn on a flashlight, the color of the light is 

always white.  Why is that? 
Well, there are three colors of light that can combine to make 

any other color we can see.  These three colors are called the 

primary colors and are red, blue and green.  Here’s the cool 

part.  When you mix all three of these colors together you get... 
 

 
 

Your television set 

can only produce the 

colors red, blue and green.  However, by mixing two of these 

primary colors together you get different colors!  We call these 

mixtures of color secondary colors. 
 

For example, mixing red light and green light together (which 

are both primary colors) will give you yellow light!  Weird, huh? 

But it is true! 
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Mixing colors of light are different from mixing paints and 

marker ink.  These objects use chemicals called pigments that 

are used to color other objects!  If you have ever mixed 

together red, green and blue paint together, I am certain you 

did not create white paint!  In fact, it probably looked more like 

the color brown.  Why is that?  Well... 
 

Each pigment absorbs all visible waves of light except the color 

you see!  For example, red paint absorbs all the other colors of 

visible light except for the photons for red light.  These 

photons are reflected off of the paint and into your eyes!  As 

you mix different pigments together, this mixture starts to 

absorb more and more photons of light until very few kinds of 

photons will be reflected.  If very few photons can be 

reflected, then you will see that brown color!   

 

The three primary pigments are: 

 
 (“sigh-ann” - a light blue pigment) 

  
(“ma-jen-ta” - looks like a reddish purple) 

and 
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In the next chapter, you 
are going to explore the 

many different ways that 
visible waves of photons 
can be bounced around!  

Stay tuned! 
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Which one is right?  Circle the correct answer. 
 

1. Transparent materials… 
a. Do not allow photons to pass through 

b. Bounces photons around as they pass through 

c. Allows photons of light to pass through without bouncing around 

 

2. The three primary colors are… 
a. Red, Blue and Yellow 

b. Blue, Green and Red 

c. Cyan, Magenta and Yellow 

 

3. Opaque materials… 
a. Does not allow photons to pass through 

b. Bounces photons around as they pass through 

c. Allows photons of light to pass through without bouncing around 

 

4.  A blue ball reflects which color… 
a. Blue 

b. Red 

c. Green 

 

5. Translucent materials… 
a. Does not allow photons to pass through 

b. Bounces photons around as they pass through 

c. Allows photons of light to pass through without bouncing around 
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YYou have learned that the electromagnetic spectrum is made up 

of waves of photons.  Each kind of wave has a different amount 

of energy and different behaviors.  Only one of these kinds of 

waves we can see, which are called visible waves. When photons 

of visible waves strike an object, they can be absorbed or 

reflected off of the object. 

For example, a red apple will absorb all photons of light except 

for the photons of red light.  These photons of red light reflect 

off of the apple and enter your eyes.  

In this chapter, you 
are going to spend all 
your time looking at 

how reflection works.  
In order to understand how 

reflection works, a story may be 

helpful...   

Imagine bouncing a tennis ball against a wall.  If that wall is 

smooth and straight, I would guess that you could predict 

where what ball is going to bounce!  But, if the wall is filled with 

holes, bumps and grooves, you may not know where that ball is 

going to bounce!   
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This is the same thing that 
happens with photons of light! 

When a photon of light strikes a smooth surface, the photons 

are bounced evenly against the surface.  This allows us to see a 

very clear reflected image.  But, if the surface is not very 

smooth, the photons of light will bounce in many different 

directions.  When this happens, we do not see a very clear 

reflected image at all!  Most of the time, we use smooth 

surfaces to reflect images.  

Let’s take a closer look at 

the easiest tool we use to 

reflect light... a mirror!  

We are going to look at three 

different kinds of mirrors in this 

chapter: 
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I would guess that most of 

you have some kind of mirror 

in your house.  At home, we 

use mirrors to reflect our image to 

help us dress, comb our hair and to 

put on makeup.  In a car, the driver 

uses mirrors to see where all the other 

cars are on the road!  This kind of flat mirror is called a plane 

mirror.  It is made of a flat sheet of glass that has silver-

colored paint on one side.  Most of the time, the silver paint is 

found on the back of the glass to keep it from getting 

scratched!  When light strikes the glass, it is the silver paint 

that causes the photons to be reflected. 

Whenever you see an image in a mirror, you are seeing the 

reflection of an image.  And, the reflection you see in a mirror 

depends on how the surface of the mirror reflects light.   

A plane mirror reflects an image that is the same size and 

shape as the object it is reflecting.  However, there is one 

important difference in the image... 

...the left and right sides of the image are 
reversed! 
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If you don’t believe me, go to a mirror in your house and raise 

your right hand.  You may be raising your right hand, but look 

closely at your image.  Your image is raising its left hand!  

Weird, huh? 

A mirror that is curved, like the inside of a bowl, is known as a 

concave mirror.  A concave mirror can produce two different 

kinds of reflections.  The kind of refection you see depends on 

how close you are standing in front of the mirror.  If you are 

standing close to a concave mirror, the reflected image you see 

will be much larger than normal.  But, the farther away you get 

from a concave mirror, the smaller your reflected image gets.  

Not only does your image get smaller, it also is upside down! 

A mirror with a surface that is curved outward is called a 

convex mirror.  Because of the way a convex mirror is shaped, 

it always produces a reflected image that is smaller than the 

object. 

If you go to your car 

and look at the mirrors 

on the sides of the car, 

you may see a sentence 

that says, “Objects in 

mirror are closer than 

they appear.”   
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The good thing about convex mirrors is that they reflect a lot 

more images, which is good when you drive.  But...  the images 

you see are smaller than they really are.  This is not very 

good when you drive!   

When you use a convex mirror on the side of your car, you may 

be able to see that another car is in the lane next to you.  But, 

you will not be able to tell how far away it is because its 

reflection is smaller than normal! 

You have to be very very careful 
when you are driving! 

 

In the next chapter, you are going 
to see another cool behavior of 

photons!  Stay tuned! 
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Compare and Contrast the following 
vocabulary words: 

 

Concave Mirror 

Convex Mirror 
 

How are they the same? (Compare) 
1. _____________________________________________________________ 

_____________________________________________________________ 
2. _____________________________________________________________ 

_____________________________________________________________ 
 
How are they different? (Contrast) 
1. _____________________________________________________________ 

_____________________________________________________________ 
2. _____________________________________________________________ 

_____________________________________________________________ 
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TTry to imagine if you were a single photon of visible light.  You 

start your journey from the sun and travel by radiation through 

millions of miles of empty space.   After traveling 

through the atmosphere, you enter the 

aquarium in your bedroom and 

reflect off your pet fish.  Don’t 

worry... your fish doesn’t feel a thing!  

Now let’s take a closer look at your 

journey after reflecting off your 

fish... 

#1   
You have to travel through a lot of water after bouncing off 

the fish. 
 

#2  
Then, you must pass through the glass wall of the aquarium. 

 

#3  
After making through the water and the glass, now you have to 

travel through the air before entering someone’s eyes! 
 

That is a lot of traveling! 
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In fact, you traveled through all three states of matter: 

Solid, Liquid and Gas 
When photons of light pass through each of these states of 

matter, they do something different: 

The change in direction, or bending, of photons in different 

states of matter is known as refraction (“ree-frack-shun”).  

The reason the paths of photons get changed through these 

different states of matter is because... 
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This should make sense to you!  Can you 

move as fast in a pool of water as 

you can on the ground?  Of 

course you can’t!  Your speed 

decreases in water.  Now 

imagine trying to run if your 

body was completely buried in the 

ground.  Your speed would slow 

down to almost zero!   

This is what happens with photons too!  When 

photons move from the air into water, they slow down.  When 

photons move into solids, they slow down even more!   

Let’s go back to our story about you being a photon of light.  In 

our story, you were moving as fast as you could until you 

reached the water in the aquarium.  When you entered the 

water of the aquarium, you started to slow down!  After 

bouncing off of the fish, your speed was still a little slower 

until you reached the glass wall.  As you passed through the 

glass wall, you slowed down even more!  However, once you left 

the solid glass wall, you sped up again through the air! 
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Refraction is the reason for one of our most beautiful natural 

events.  This colorful “event” takes place at the same time as a 

rainstorm.  But you have to be standing in the right place in 

order to see it.  Can you guess what I’m talking about?  That’s 

right!   The bending of light through different states of 

matter, is the main reason we have... 
 

 

 
 

You should remember that mixing the three primary colors of 

red, blue and green create white light.  And, each color of 

visible light has its own wavelength.  Red has the longest 

wavelength and purple has the 

shortest wavelength. 

So, when white light enters a 

raindrop, the different 

photons of visible light bend 

through the water because of 

refraction.   
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However, each wavelength of visible light is refracted, or bent, 

in different amounts.  Red, with its longest wavelength, is 

refracted the least.  Purple, with the shortest wavelength, is 

refracted the most!   Visible waves of light can be placed in 

order from longest wavelengths to shortest: 

Red, Orange, Yellow, Green, Blue 
and Purple 

 

This is the reason why we have rainbows! 
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You use refraction every time you put on a pair of glasses, look 

through binoculars or take a picture with a camera!  This is 

because of a special piece of glass inside these objects that 

causes light to be refracted.  This special piece of glass is 

known as a lens. 
 

Scientists make different kinds of lenses just like they make 

different kinds of mirrors.  When we pass light through these 

different lenses and change our distance from them, we get 

different images! 
 

A convex lens looks like the outline of a football.  It is much 

wider in the center than at the ends.  Any photons of light that 

enter a convex lens are refracted and converge (“kon-vurj”; 

move towards each other) in front of the lens.  A magnifying 

lens is a type of convex lens!  
 

A concave lens is thinner in the middle than at the ends.  Any 

photons of light that enter 

a concave lens are refracted 

and diverge (“die-vurj”; 

spread out) from the lens.  

Really good binoculars and 

telescopes use concave 

lenses to see objects very 

clearly that are far away! 
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You don’t have to look 
too far to learn about 

lenses.  In fact, you carry 
a pair of them around 

with you every day!  In 
the next chapter, we are 
going to see where you 
can find these lenses... 
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Imagine you are a photon of red light 
coming out of a light bulb in your home.  
Describe your path as you are reflected, 
refracted and absorbed into an object. 
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YYou may not know this, but you are carrying around two lenses 

right now!  In fact, you are using these lenses to see the words 

on this page!  This week, you are going to look at how humans 

see the visible wavelengths of light by using our... 

 

 

Your eyes are an 

amazing part of the 

body.  There are many 

different parts that work together 

to help you see everything in the 

 world.  Let’s take a look... 
 

First of all, photons of light must enter your eye.  This is done 

through a transparent surface known as the cornea (“kor-nee-

ah”).  The cornea acts as a convex lens that helps to converge, 

or focus the photons of light as it passes through your eyeball. 

Imagine it is bed time.  You have brushed your teeth, your 

pajamas are on and it is time to jump into bed.  You reach over 

and turn out the light and take your first step towards your 

bed... 



Chapter 24: Page 235 
 

You just stepped on one of 
your toys!  Then, while you 

are bending down to rub your foot, you hit 
your head on the cabinet!  Owww!!!  

That happens to me all the 

time!  But why do we have 

trouble seeing things in our 

room once we turn out the 

lights at night?  Why can’t we 

still see anything?   

That should be an easy 

question to answer... because 

when you turn out the light, there are fewer photons reflecting 

off objects in your room!  Without reflecting photons, you can’t 

see anything! 

But, if that is true, then why is it much easier to see 
things in your room after you wake up in the 

middle of the night? 
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Now that is another good question!  To answer that question you 

need to learn a couple of other parts in your eye.  Here we go... 

After photons travel through your cornea, they must travel 

through your eyeball.  This takes place in the black circle of 

your eye which is known as the pupil (“pew-pill”).  The pupil is an 

opening in your eye for photons to travel through.   

When you turn off your light at night, the amount of photons 

rushing through your pupil decreases very fast!  Most of you 

probably have something in your room that gives off light even 

when it is dark:  toys, radios, clocks and windows are very 

common.  All of these things are flooding your room with 

photons of light at nighttime.  But why can’t your eyes see all of 

these sources of light once you turn off your bright lights?  

Well, your pupil has to go through a little change before you can 

see all of these photons.   

In bright light, your pupil is very small.  This opening in your eye 

does not have to be very large because there are so many 

photons entering your eye!  But, when it gets dark, your pupil 

has to open more to let in as many photons as possible. 
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It takes a little time for this to happen because of another 

part of your eye... the iris (“i-riss”).  The iris is not just the 

colorful part of your eyes (some people have blue, green, or 

brown eyes), it is also a muscle!  This muscle gets larger to 

cover your pupil and block photons of light.  It can also get 

smaller, which allows more of the pupil to be opened up.  This 

lets more photons into your eyes at night. 

So, when you turn off that light switch at night before you go 

to bed a lot is going on...  

The irises in both your eyes begin to get smaller.  This opens 

your pupil to let as many photons of light into your eyes as 

possible.  This takes a little time.  Your pupils are starting to 

get used to the 

smaller amount of 

light while you are 

stepping on toys 

and hitting your 

head on the 

furniture,  
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After a few minutes, your pupils are completely open... 

...and they are huge!   
At this time, you 

are able to see 

many things in 

your room, even 

without your 

lights being on! 

So where do 

these photons go 

once they pass 

through the 

pupil? They are 

bounced onto a 

layer of cells 

that are found in 

the back of the eyeball.  This layer of cells is called the retina 

(“reh-tin-ah”).  The cells that make up your retina send the 

images you see to your brain!  
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If the eyeball is too long or too short, the cornea cannot send a 

clear picture to your retina.  When this happens, you can use 

glasses or contact lenses to help you see more clearly. 

A nearsighted (“neer-site-ed”) person 

can see things nearby, but not far 

away.  This is because the cornea 

refracts the image too far away from 

the retina.  A concave lens can 

correct this problem.  This kind of 

lens spreads out the light so that the image reaches the retina.  

A farsighted (“far-site-ed”) person has the opposite problem!  

They can see things far away, but not nearby.  The image that is 

sent by the cornea reaches the retina, but it is blurry.  A 

convex lens corrects this problem by refracting the light 

before it enters the eye.  This helps to place the image on the 

retina at the correct location! 

Excellent work!  Now, go give your eyes a rest and come 

back ready for our next unit... Sound! 
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Photons of light must travel through your 
eyes in order for you to see.  Place the 

following parts of your eye in order so that 
a photon may travel through your eye: 

Pupil 
Retina 
Cornea 

 
1. _____________________________________________________________ 

 
 

2. _____________________________________________________________ 
 

 
3. _____________________________________________________________ 
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Unit 6 Review 
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Be certain to go over your definitions for the test!!! 
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YYou stare into the pool and get ready to jump in.  You know the 

water will be cold, but it will still feel very good.  You hold your 

breath and start to count...   

3... 2... 1... 
Cannonball! 
You dive into the pool causing 

waves to move away from 

where you entered the water.  These waves are filled with the 

kinetic energy you just transferred to them.  You have already 

learned that radiation moves in waves, just like water.  But, 

liquids and radiation are not the only things that move in waves, 

so does...  
 

 

In this unit you will be looking at how sound is created, how it 

moves and all of the cool things animals can do to hear sound!  

So how is sound created?  Well, it all starts with an object that 

causes a vibration.   
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You should know by now that everything in the universe is made 

up of atoms.  These atoms are always vibrating which means 

they are always shaking.  And, whenever an object is moving, it 

is transferring some of its kinetic energy into the atoms that it 

is touching. 

Waves of sound act the very same 
way!  

Whenever a large object vibrates, like a cell phone, the 

vibration transfers some of its kinetic energy into the air 

around the phone.  As the atoms of the air receive this energy, 

they pass some of it to the other atoms they are touching.  This 

pattern of energy being transferred looks very much like a 

wave!  Sound waves carry energy through matter, like the air.  

When these waves of vibrating atoms reach 

our ears, we hear a sound!  But 

sound can travel through all 

kinds of matter, not just 

through the gases in our air.   
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Sound can pass through 
all three states of matter… 
Solids, Liquids and Gases! 

 

Not only can sound waves pass through solids, liquids and 

gases...  

...they pass 
through 
each of 

these 
states of 

matter at 
different 
speeds! 
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Which of these three are the fastest?  Well, let’s see...  

In order for sound waves to move, the kinetic energy from one 

atom has to be transferred into another atom.  So if two atoms 

are farther apart from each other, it would take longer for 

them to transfer energy.  But, if two atoms were already joined 

together, the energy from one atom could be transferred to 

the other very quickly. 

So, which of the three states of matter has their atoms very 

close together?  If you chose gases, you had better think again.  

The atoms of a gas have more energy than liquids and solids.  

Their atoms are bouncing all over the place!  So what about 

liquids?  Their atoms are touching each other, that is true!  But 

they are still moving and sliding around each other. 

   

If you 
chose 
solids, 

you are 
correct!  
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The speed of sound moves the fastest through solids because 

solids have more density than liquids and gases.  If you 

remember, density is the amount of atoms that are found in an 

object.  Sound travels through liquids a little slower than solids.  

But, they still move a little faster through liquids than through 

gases.   

Now, when sound waves are moving through solids, liquids  or 

gases, they can do one of 

three things: 

You should remember what happens when waves reflect off an 

object... it means they bounce off the object!  Whenever sound 

waves reflect off an object, it is called an echo (“ek-ko”).  Have 

you ever heard an echo before, before, before, before?   
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The reflection of sound waves off of an object causes a change 

in the direction of the waves.  But you don’t have to reflect 

sound waves off an object to change their direction. 

How many times have you heard someone call for you from 

another room?  You can hear their voice because sound waves 

can bend around objects and travel through openings!  The 

ability of sound waves to bend around objects is called 

diffraction.   

When two or more waves bounce into each other, they can 

create a different kind of wave.  This is called interference.  

You can see how interference works at home.  The next time 

you fill up your bathtub, drop two objects into the water and 

watch the waves that you create.  The interference of 

waves takes place when the two sets of waves 

meet each other. Watch carefully 

and a new wave will be 

created!  
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Now you know how sound waves 
are formed!  In the next chapter, 

you are going to learn how 
different these waves can be!  See 

you next week! 
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Compare and Contrast the following words: 
 

Radiation Waves 

Sound Waves 
 
 

How are they the same? (Compare) 
1. _____________________________________________________________ 

_____________________________________________________________ 
2. _____________________________________________________________ 

_____________________________________________________________ 
 
How are they different? (Contrast) 
1. _____________________________________________________________ 

_____________________________________________________________ 
2. _____________________________________________________________ 

_____________________________________________________________ 
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HHow many times have you been 

outside and heard someone’s 

music blasting through the air?   
If you are close to the source of this music, you could probably 

feel the vibrations caused by this music.   

When this happens, I would guess that you are saying, 

“That music is 
too loud!” 

And you are probably right!  But 

how do scientists define loudness?  

Well, let’s see...  

The loudness of a sound is a measurement of how strong the 

sound is.  And, since everyone’s ears are not the same, the 

loudness of a sound is different for everyone.  What is loud for 

you may not be loud for me! 

The loudness of sounds is measured in a unit called a decibel 

(“dess-ah-bell”).  The higher the decibel amount, the louder the 

sound.  For example... 
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A normal whisper is about 30 decibels 

The buzz of a mosquito is about 40 decibels 

Normal conversation between people is around 50 decibels 

The sound of a vacuum cleaner is close to 70 decibels 

A lawnmower roars with about 100 decibels of sound 

And the sound of a nearby jet plane is around 150 decibels 

The loudness of a sound depends on two things: 

  

The amount of 
energy it takes 

to make the 
sound 

and 

The distance 
from the source 

of the sound 
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Let’s take a look at this first statement:   

Normally, the more 

energy you use to 

make a sound, the 

louder it is going to be!  A light clap of your hands makes a soft 

sound.  You are not using a lot of energy to make a light clap.  

However, if you really smack your hands together hard, the clap 

will be much louder!  This is because it takes more energy to 

clap your hands together really hard.  That was easy!  Now let’s 

study the next statement: 

You should have 

noticed that the 

farther you are 

from the source of a sound, the quieter it gets.  This is because 

sound travels through a wave!  Maybe this will help you – the 

next time you fill up your bathtub, drop a very small object into 

one side of the tub and watch the waves.  As the waves move 

farther away from the object, the waves spread out more and 

more!  However, as these waves move away from the source, the 

height of these waves gets smaller and smaller.  This is how 

sound waves work too! 
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Imagine trying to spread a small amount of peanut butter 

onto a slice of bread.  

The more bread you try 

to cover, the smaller the 

amount of peanut butter 

you will have on the 

bread.  Well, when sound 

waves move away from 

their source, they get 

spread out too!  In a 

short period of time, 

they will get so spread out that you will not be able to hear 

the sound at all. 

Sound waves are formed from the vibrations of atoms.  And, 

the more these atoms vibrate, the greater the number of 

vibrations that are created.  Remember, every vibration causes 

a new wave to be formed and the distance between each wave is 

called the wavelength.  Scientists have a way of measuring how 

many of these waves are created.  The number of waves that 

are created in one second from a vibrating object is known as 

the pitch.  Sound waves that are vibrating quickly have a high 

pitch.   
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Another way to say this is – a high pitch 
has a shorter wavelength. Sound waves that 
are created by objects vibrating slowly have 

a low pitch.  Or... a low pitch has a longer 
wavelength. 

 

You should remember that... 
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Whenever you sing, you change the pitch of your voice to sound 

higher (high pitch) or lower (low pitch).  This happens when air 

from your lungs rushes past your vocal cords, which are found 

the larynx (“lay-

urn-ex”) of your 

throat.  When air 

runs past these 

vocal cords, they 

vibrate, which 

creates sound.  

When you stretch 

or relax these 

vocal cords, you 

create different 

pitches of sound in 

your voice! 

 

You change the pitch of your own voice, but 
can you also change the pitch of a sound 

while you are moving around?  Stay tuned! 
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What does the following story have to do with 
the loudness of a sound? 

Imagine trying to spread a small amount of peanut butter 

onto a slice of bread.  The more bread you try to cover, 

the smaller the amount of peanut butter you will have on 

the bread.   

Explain your answer below: 
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LLet’s start this chapter off with a question...  

How many times have you heard the siren of a 
police car coming towards you? 

I would guess most of you have heard a police car siren many 

times!  At first, you may have heard it very far away when its 

sound was very soft.  As it got closer to you, the pitch of the 

siren seemed to get higher and higher!  You should remember 

that the pitch of a sound is the number of waves that are 

created in one second from a vibrating object.   

However, once it passed you by, what happened to the sound?  

That’s right! 

The pitch 
seems to be 

getting lower… 
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Well, what you just felt with this change in sound is called the 

Doppler Effect. 

To see how this works, let’s go back to an example we used in 

the last chapter.  You can answer this question by using a 

bathtub full of water.  Place your finger into the water on one 

end of the tub.  You should be able to see waves moving away 

from your finger in all directions.   As you move your finger, are 

you making new waves in the 

water? 

Of course 
you are! 

 

Each tiny movement you make in the water creates a new wave! 
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And, as your finger moves, you should notice that you are 

stacking more and more waves around your finger in the water!  

This means the wavelength of the sound is getting smaller and 

smaller!   

The finger you are moving through the water is like the police 

car.  Your finger is sending out waves of energy in the water 

like the siren is sending out sound waves through the air!   

Here is the truth... 

The pitch of the sound waves coming from the 
siren does not change! 

But, as the car gets closer to you, the pitch of the siren seems 

to get higher and higher.  This is happening because the sound 

waves of the siren, as it moves closer to you, 

are stacking on top of each other.  

More and more waves are being 

stacked together, just like the 

waves of water around your 

moving finger!  When the siren is 

next to you, you are getting hit 

with many sound waves at once!   
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When you increase the amount of sound waves 
hitting you at once, the wavelengths between 

the sound waves are decreasing! 

Once the car moves away from you, the stack of sound waves 

starts to spread out.  The wavelengths of sound get farther 

away from each other.  This means the pitch of the sound waves 

gets lower.  Cool, huh? 

So how does my body hear all these 
sounds? 

  

There are three parts that 

make up your ears: 

The outer ear 
The middle ear 

and 

The inner ear 
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The outer ear is the part of the ear that you see every day!  

The job of the outer ear is to collect sound waves and send 

them through the ear canal (“kah-nal”).  This canal is the part 

of your ear that looks like a small tunnel that leads inside your 

head!  This “tunnel” is blocked by your eardrum, which looks 

and acts, just like a regular drum.   

When sound waves move through your ear canal they bounce off 

your eardrum.  This makes your eardrum vibrate... 

That’s right!  The vibrations transfer energy into another 

object.  In this case, the energy from your vibrating eardrum is 

transferred into your middle ear. 

The middle ear is made up of three very small bones that 

vibrate with your eardrum.   As these bones in your middle ear 

vibrate, they transfer some of their energy into your inner 

ear.   
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Your inner ear is made up of an object that is filled with fluid 

and is called the cochlea (“coke-lee-ah”).  Waves are created in 

this fluid as the vibrations transfers its energy.  Along the 

walls of your cochlea are tiny hairs that move in the waves of 

fluid.  Every time one of these hairs moves, it sends a message 

to your brain.  Your brain can then figure out what it is you are 

hearing! 

 

The human ear is pretty 
cool, but other organisms 

have really different 
ways of hearing sound.  
Stay tuned to find out! 
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Fill in the blanks with one of the following 
vocabulary words:  

 

Outer ear 
Eardrum 
Cochlea 

Inner ear 
Ear canal 
Middle ear 

 

The _____________ is the part of the ear that you see 

every day!  The job of the outer ear is to collect sound waves 

and send them through the _____________.  This area is 

the part of your ear that looks like a small tunnel that leads 

inside your head!  This “tunnel” is blocked by your 

_____________  which vibrates when it is hit by sound 

waves. The vibrations transfer energy into your 

_____________. 

This part of your ear is made up of three very small bones that 

vibrate too.   As these bones vibrate, they transfer some of 

their energy into your _____________.  Inside this part of 

your ear is an opening that is filled with fluid and is called the 

_____________.  Waves are created in this fluid as the 

vibrations transfers its energy.  Along the walls of this part of 

your ears are tiny hairs that move in the waves of fluid.  Every 

time one of these hairs moves, it sends a message to your brain.  
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OOkay, every time an object moves it creates waves of energy 

called sound waves.  And, the distance between each sound wave 

is called a wavelength.  What is really cool is that scientists 

have been able to measure the number of waves that are 

created in one second! The unit of measurement for pitch is 

called the Hertz (“hurts”).   

If the pitch of a sound increases, the number waves that it 

creates increases.  This means that the distance between the 

wavelengths decreases!   

As you 

should 

know, 

there are 

waves of 

radiation 

that exist which humans cannot see.  Some of these waves of 

radiation are X-Rays, Microwaves and Infrared Waves.   

Well... 
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Most humans can hear sounds that are between 20 and 20,000 

Hertz.  This means that humans can only hear sounds from 

objects that are vibrating between 20 and 20,000 times per 

second!   

But the 

really cool 

thing is that some objects vibrate much faster than 20,000 

times per second!  Any sound that is above 20,000 Hertz is 

called ultrasound.  Even though you can’t hear ultrasound, you 

use it every day.  Let’s take a closer look... 

You wake up in the morning, get dressed and decide to listen to 

the radio for a little bit.  You turn on the radio and listen for a 

good song.  You can hear the music that is coming out of the 

radio, but you cannot hear the sound waves that are going inside 

the radio.  Your radio has been built to pick up the radio waves 

that are traveling through the air.    

These waves are 
vibrating at 30 million 
Hertz to 300 million 

Hertz!  
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Remember, the sound that your radio sends out to our ears is 

only between 20-20,000 Hertz.   

Okay, you found your favorite song playing on the radio.  Now it 

is time to have some breakfast.  You can’t wait to heat up that 

piece of cold pizza!  Oh yes!  Pizza for breakfast!  Woo hoo! 

You unwrap your pizza, place it into the microwave, set it on 

high for two minutes and... Presto!  Instant breakfast! 

What you may not know is that microwaves give off ultrasound 

waves too!  Microwaves are much faster than radio waves... 

Microwaves vibrate at  
300 million to 3 billion Hertz!  

 

So what have we learned about sound waves?  Well, sound waves 

are all around us, everyday, all day long!              

But we do not have the ability to hear 

these ultrasound waves.  This is 

because our ears cannot vibrate 

above 20,000 times a second! 
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But there are organisms in the world that can 
hear ultrasound waves! 

Some organisms use ultrasound waves for echolocation (eck-

oh-loh-kay-shun).  Echolocation is the use of reflected sound 

waves to figure out the distances of object or where they are 

located.  Bats and dolphins use echolocation to find food!  They 

send out ultrasound waves which bounce off of objects around 

them.   

After a short period of time these waves bounce back to them!  

The time it takes for the sound wave to return tells them how 

far away they are from the object.  Cool, huh? 

We may not be able to hear ultrasound waves, but humans use 

them all the time!  One way we use ultrasound waves is with 

sonar (“sow-nar”).  Sonar works just like 

echolocation.  Sonar uses reflected 

sound waves to find objects 

underwater.   
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So if a ship wants to find out how deep an object is underwater, 

they send out ultrasonic waves and wait for it to bounce off the 

object and return to the ship.  People can then figure out how 

far away the object is by the time it takes the wave to bounce 

back. 

Doctors also use ultrasound waves to look inside the human 

body.  An ultrasound machine, called a sonogram (“sahn-o-

gram”), sends sound waves through the body and measures them 

as they return.  These reflected waves help to create a picture 

of the inside of your body!  Doctors use ultrasound to help find 

problems inside of people and to examine babies before they 

are born!   
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You have learned a lot about sound in this 
unit!  I would guess you did not know there 
was so much going on to create the sounds 
you hear.  The sense of sound is an amazing 

feature in organisms.  The next time you 
hear a police siren or someone clap their 
hands or your favorite song on the radio, 

think about all the energy transfers that is 
taking place!  Think about all the waves of 
sound that are bouncing off you right now!  
We are not done yet!  In the next unit, you 

are going to explore the world of 

electricity! 
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Which one is right?  Circle the correct answer. 
 

1. If the pitch of a sound increases… 
a. The distance between wavelengths increase 

b. The number of waves the sound creates decreases 

c. The distance between wavelengths decrease 

 

2. The pitch of a sound being picked up by a radio is… 
a. Greater than the pitch being sent out of the radio 

b. Smaller than the pitch being sent out of the radio 

c. The same pitch being sent out of the radio 

 

3. Bats use sound waves that have a pitch that is… 
a. between 20 and 20,000Hertz 

b. above 20,000Hertz 

c. below 20Hertz 

 

4.  Sonar uses reflected sound waves to find objects 
underwater by… 

a. Measuring the wavelength of the sound being sent through the water 

b. Measuring the time it takes for the sound wave to return  

c. Measuring the wavelength of the sound wave that returns 

 

5. How do doctors use ultrasound? 
a. Doctors use sonograms to send sound waves through the body 

b. Doctors use sonar to send sound waves through the body 

c. Doctors use echolocation to send sound waves through the body 
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Unit 7 Review 
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Be certain to go over your definitions for the test!!! 
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TTry to imagine your life without the use 

of electricity.  No lights, no batteries, 

no microwaves, TV’s, radios, cars...  

We are surrounded by electricity!  

Even our own bodies use electricity 

to move our muscles!  

Scientists have built all kinds of 

machines to transfer electricity into 

other kinds of energy.  For example, we use electric 

motors to turn electricity into mechanical energy of motion.  

Speakers turn electricity into sound waves.  Light bulbs turn 

electricity into light energy.   

 

But what is electricity?  Good question!  In order to answer this 

question, we need to take a closer look at atoms... 

You should remember that atoms are the smallest piece of 

matter.  They are the building blocks of the universe!   

But even these tiny building blocks must be 
made up of something else! 
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In your study of electrical energy, you learned that atoms are 

made up of smaller pieces called electrons (“ee-leck-trahnz”) 

which are always in motion.  And you should know that anything 

in motion has a lot of kinetic energy.   

That is where we are going to begin this week!  Atoms are made 

up of three different smaller pieces: 

Protons 
(“pro-tauns”)   

Neutrons 
(“new-trahnz”) 

 

and 

Electrons 
  

Protons and 

neutrons are bonded together and make up the nucleus (“new-

klee-us”) of the atom.  Protons and electrons are the exact 

opposite of each other.  Protons sit still inside the nucleus and 

have a positive charge.  However, electrons are always moving 

around the nucleus and have a negative charge.   
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What does it mean that protons 
and electrons have a charge? 

Well, we could spend all day explaining the definition of 

“charge”.  What is important for you to understand is this... 

Opposite charges attract to each other 
and 

Charges that are the same repel each other 
 

Repel means “to move away”.  This means that all protons 

(positive charge) will move away from other protons.  But, all 

protons would be attracted to an electron (negative charge). 

Okay, here is the number one rule of 

electricity that you need to know... 

 



Chapter 29: Page 287 
 

This means that electrons can sometimes leave their atoms and 

join other atoms!  When this happens, objects that have no 

charge at all, which are called neutral (“new-trul”), become 

charged.  Let’s look at an example... 

Have you ever walked through your house wearing only socks on 

your feet?  If you have I would guess most of you have reached 

out and touched a metal doorknob or your little brother or 

sister 

and...  
 

           
 

Some of the electrons in the rug you have been walking across 

just left the rug and moved to the atoms of your body!  This 

means that you became negatively charged (Remember – 

electrons are negative).  When you reached out and touched 

your younger brother or sister, you transferred all those extra 

electrons into them very quickly.  This creates an electric shock 

that you can feel! 

The increase of a positive or negative 

charge in an object is called static 

electricity.  The loss of static 

electricity as electrons 

transfer between two objects 

is called static discharge.   
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Lightning is an example of a huge static discharge.  In a large 

storm cloud, the upper part of the cloud has more protons than 

the bottom part.  This means that the upper part of the cloud 

has a positive charge and the lower part has a negative charge. 

Since the bottom portion of the cloud has a negative charge, it 

is going to attract to positive charges (protons) on the ground.  

When there are enough protons in the ground that are 

attracted to the electrons in the cloud, a path is created in the 

air between them and...   
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This large static discharge is the very same thing that happens 

when you touched that metal doorknob and got shocked!  The 

only difference, and it is a big difference, is the amount of 

electrons that are moving during both discharges.  The amount 

of electrons that are moving between you and the doorknob are 

tiny compared to a bolt of lightning! 

 

But why can’t I feel a static 
discharge by touching a plastic 

toy or a wooden fence?  That is a 
good question we are going to 

look at in the next chapter... 
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Would you describe static 
electricity as kinetic or 

potential energy?  Why? 
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OOkay, do you remember the number one rule of electricity? 
   

 

With all this talk about electrons moving around you would think 

that every atom in the universe is sharing their electrons... 
 

…but this is not true!   
 

 

Some materials have electrons that are tightly bound to their 

atoms.  These materials include wood, glass and plastic and are 

known as insulators (“in-soo-late-orz”).  Electrons do not move 

through these objects very well.  You learned in an earlier 

chapter that insulators do not have their atoms lined up and 

cannot transfer heat very well too! 
 

 
 

Objects that allow electrons to jump from one atom to another 

are known as conductors (“kon-duck-tor”).  Most metals have 

electrons that can make this jump!  This is good news because 

electricity needs conductors to move electrons!  

If there were no conductors of 

electrons, they couldn’t move at 

all.  And if electrons couldn’t 

move, we could not have 

electricity. 
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Conductors do a very good job at transporting 
the kinetic energy between two objects. 

To learn about electricity, you have to know about a very close 

relationship between... 

 

The relationship 
between voltage, 
current and 
resistance is 
another example of 
how... 

 

In an earlier unit, you learned that speed, distance and time are 

like three brothers living in one house.  Everything one brother 

does affects the other two.  Well, the same is true with 

voltage, current and resistance... 
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Current is the amount of electrons that pass through a 

conductor.  This can only happen if the electrons have an 

unbroken path, called a circuit (“sir-cut”), to flow through! 

Voltage is the force needed to push the current through the 

conductor.  

And resistance is a measurement of how hard it is for the 

current to flow through the circuit. 

It should be pretty easy to see that resistance and current are 

always acting against each other!  

If the resistance of a circuit is 

increased, the amount of 

electrons flowing through 

the circuit (current) will 

decrease.   

Think of it like a see-saw: 

When resistance increases, 

current decreases 

and 

When resistance decreases, 

current increases 
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Well, in the last chapter, 

you learned that as you rub 

your socks along the carpet 

in your house, you are 

picking up extra electrons 

into your body.  These 

electrons did not jump into 

your body on their own, did 

they?  No way!  You had to 

use energy to move across 

the floor.  We need an 

energy source to move these electrons.  We use batteries and 

wall outlets as two sources of voltage to push electrons through 

a circuit. 
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So what causes 
resistance in a 

circuit? 

Good question!  The 

amount of resistance 

in a circuit depends on 

four things:  

Material of the conductor 
Insulators have high resistance and conductors have low 

resistance. 

Length of the conductor 
The longer the conductor, the more resistance will be created. 

Thickness of the conductor 
The thicker the conductor, the more resistance will be created. 

 

and the 
 

Temperature of the conductor 
Resistance of a conductor increases as the temperature 

increases. 
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Great job!  Next week, you are 
going to look at the science 

behind different kinds of 

circuits!  Stay tuned! 
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Which one is right?  Circle the correct answer. 
 

1. Which of the following does not affect the resistance in a 
circuit? 

a. Length of the conductor 

b. Temperature of the conductor 

c. Color of the conductor 

 

2.   When resistance is increased… 
a. Current is decreased 

b. Voltage is increased 

c. Current is increased 

 

3. Glass is a good example of a… 
a. conductor 

b. circuit 

c. insulator 

 

4.  Which of the following has the least  resistance: 
a. Metal 

b. Wood 

c. Plastic 

 

5. What happens to resistance if the thickness of the 
conductor is decreased? 

a. Resistance will increase 

b. Resistance will decrease 

c. Resistance will stay the same 
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IIn the last chapter, you learned about the relationship between 

current, voltage and resistance.  Each of them has their own 

special job to create electricity: 

Voltage is the force needed to push a current (a certain amount 

of electrons) through a conductor.  The strength of the current 

depends on the resistance of the conductor. 

However, all of them share one important fact... 

...they all need a pathway (circuit) 
for electrons to flow! 

    Let’s take a closer look at the parts of 

a simple circuit.  First, you need a 

source of voltage.  A battery will 

work just fine.  Next, you have to 

connect a good conductor to the 

battery.  A metal wire will do the 

job!    

Now we have to decide what our 

circuit is going to do...  To make it very easy, 

let’s say our circuit is going to turn on a light.   
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So, we connect one end of the wire to the battery and the 

other end to the light bulb.  Now all we have to do is connect 

another wire from the light bulb back to the battery and... 

When there is only one path for the current to follow the 

electric circuit is called a series circuit (“seer-eez”).   

As you could tell, a series circuit is very 
easy to create, but... 

...there are some problems with this circuit! 
 

 

Let’s imagine a string of holiday lights connected in a series 

circuit.  If one of these              

Lights burns out and does  

not let any current 

through, the entire 

circuit will shut down!  

That means all of the 

lights will not be able 

to light up! 
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There is another problem with series circuits.  The more lights 

you place in this circuit, the dimmer they will get!  As the 

current flows through the wire, the first few lights in the 

circuit will begin to use up all of the moving electrons!  This 

means that the more lights you add to your circuit, the dimmer 

they will get!   

 

Imagine standing in front of a fan.  You would receive all of the 

wind from that fan since there was nothing blocking you.  But, 

what if someone stood between you and the fan?  Would you 

still feel the same amount of wind?  Nope!  

The person in front of you would feel 

most of the wind and you would 

feel a smaller amount!  This is 

what is happening with the 

current of electrons in a 

series circuit.  
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Luckily, there is another way to set up a circuit to solve both of 

these problems – a parallel circuit (“pair-a-lehl”). 

In a parallel circuit, there are many paths for the current of 

electrons to take.  If one of our holiday lights burns out, the 

other lights will stay on because they are still receiving a 

current of electrons from a different path.   

But how do the lights still receive a current?  Because there is 

another wire attached to each bulb!  So, if one of the wires 

breaks down or if the light bulb burns out, the electrons will 

continue to flow through the circuit... through a different path! 
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So which kind of circuit does your house have – series or 

parallel?  Well, have you ever had a TV, microwave or any other 

electrical machine break down in your house?  Probably.  When 

this machine broke down did everything in your house shut down 

too?  Probably not!  

 

Even a very small current of electrons 
through your body can hurt you very much!  
You have to be very careful when you use 

electricity.  In the next chapter you are 
going to learn what kinds of electrical safety 

devices are in your home! 
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Compare and Contrast the following 
vocabulary words: 

 

Series Circuit 

Parallel Circuit 
 

How are they the same? (Compare) 
1. _____________________________________________________________ 

_____________________________________________________________ 
2. _____________________________________________________________ 

_____________________________________________________________ 
 
How are they different? (Contrast) 
1. _____________________________________________________________ 

_____________________________________________________________ 
2. _____________________________________________________________ 

_____________________________________________________________ 
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IIn the past three chapters you have learned what electricity is 

and how it moves through your home.  Now it is time for you to 

learn how your home is (or should be) protected from the 

dangers of electricity. 
 

Electricity can be 
dangerous? 

  

 

Electricity is not something you 

want to play around with.  The current of electrons that flow 

through your house can easily hurt you!  Before we start to 

look at how your house protects you from getting hurt, let’s 

look at where our electricity comes from... 
 

The parallel circuits we find in our home are connected to a 

huge source of energy, a power plant.  

Power plants create huge currents of 

electricity that are sent through large 

wires either over our heads or 

under the ground.  The 

circuits of our home are 

connected to these large wires 

which provide the voltage (force) 

to push the current of electrons 

through our home. 
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Most wires are covered in a thick rubber cover.  This cover is a 

good insulator – it does not allow electrons to pass through it 

very well at all!  However, sometimes wires get broken and this 

rubber cover gets removed.  When this happens, the wire is 

said to be exposed (“eck-spohzd”).  An exposed wire is very 

dangerous!  If any part of your body touches that exposed 

wire, all of the current flowing through the wire could go 

through you.  And that could hurt.  It may even kill you.  

 

This unwanted path of electricity is known as a short circuit.  

It is called a short circuit because the new path of the current 

takes the shortest path to the ground.  Since humans are very 

good conductors of electricity, a current can easily flow 

through our bodies and into the ground.  This is very dangerous! 
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Our heartbeat, breathing and muscle movements are controlled 

by electricity in our bodies.  Cool, huh?  When a short circuit 

flows through us, this new current can get in the way of our own 

electricity.  If the current is strong enough, it can burn us very 

badly or cause our heart to stop beating. 
 

When a short circuit takes place, the electric current follows a 

path that has the lowest amount of resistance.  Most of the 

time, that path is through our bodies.  However, there are 

other ways to protect us from a short circuit in our homes. 
 

One way to protect us from electrical danger is to always have a 

safe path for electric current to take, called a ground wire.  

Most homes have a ground wire which is connected to all of the 

parallel circuits in the house.  This wire is connected directly 

into the ground so that if a short circuit takes place, the 

current will flow quickly into the Earth...  
 

...and not into our bodies! 
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You probably have 

seen the conductor 

that connects to 

the ground wire.  

It is the third 

prong on an 

electrical plug! 

This round metal 

prong is connected 

to the ground wire 

of your house.  If the wire you are using becomes broken, the 

current will flow through the third prong and into the ground!  

Another problem that some homes have is using too much 

electricity from a single source.  If you plug too many things 

into a single electrical outlet, the wires can get very hot and 

catch on fire!  Most homes use two different things to keep 

this from happening: 
  

                                           

 

     (“few-zez”) 
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A circuit breaker is a reusable tool used to protect your 

home from a short circuit.  When too much current runs 

through a circuit breaker, the heat it creates causes a small 

metal strip to bend.  When this strip 

bends far enough away from the 

wire, the circuit is broken 

and no electrons can pass 

through the circuit any more.  

Instead of replacing a circuit 

breaker, all you need to do is 

bend the metal strip back into  

place!  

 

A fuse does the very same thing 

as a circuit breaker.  

However, it has one very 

important difference – it is 

not reusable!  A fuse is a thin 

strip of metal that is connected 

to the circuits of  your home.  

 If too much current passes 

through this fuse it melts.  Once 

 it melts, the path of electrons is stopped and the wires can no 

longer heat up!  Of course, if you want this circuit to work 

again you have to replace the fuse.  
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You have learned a lot about 
electricity and how it affects our 
lives.   Without it, we would have 

so many cool and useful 
machines.   But what is more 

important... without electricity, we 
would not be alive! 

 
But remember, electricity is not a 
toy!  You should never play with 
electricity!  Be careful and learn 

as much as you can.  This 
information may someday save 

your life! 
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Which would you rather have in your home, 
a fuse or a circuit breaker?  Why?  What do 
these things do? 
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Unit 8 Review 
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Be certain to go over your definitions for the test!!! 

 

 



Chapter 33: Page 320 
 

  



Chapter 33: Page 321 
 

HHave you ever watched someone swipe a credit card?  Or turn 

on a motor?  How about listen to music through a speaker?  If 

you have done any of these things, then you have used... 

 
 

A magnet is any material that attracts a metal called iron.  

Magnets can be created by humans or found in the Earth.  Rocks 

in the Earth that contain a mineral called magnetite (“mag-neh-

tite”) attract objects that contain iron.  Any rock that contains 

magnetite is called a lodestone (“lowd-stone”).    Lodestones act 

just like normal magnets.  And they do a lot more than hang 

pretty pictures on your refrigerator!  

If you have ever spent a lot of time playing with a pair of 

magnets you probably discovered something pretty cool... 

  

A magnet can be 
attracted to or repelled 

by other magnets! 
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This attraction or repulsion (“ree-

puhl-shun”; to push away) is known as 

magnetism (“mag-neh-tiz-im”).  Since 

you know that magnets are attracted 

to each other, it may help you to 

know the different parts of a 

magnet.  Here we go! 

All magnets, even lodestones, have 

two ends to them called magnetic 

poles.  Scientists call the magnetic poles on a single 

magnet the north pole and the south pole.   

It is very easy to predict how these poles work together... 

 

 

You see, if you bring the north poles of two magnets together, 

they repel each other.  But... 

If you bring the north pole of one magnet and the south pole of 

another magnet together, they attract to each other! 
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This attraction or repulsion between the poles is called a 

magnetic force.  You should remember that force is a push or 

pull that causes an object to move.   

When the north and south poles of two magnets get 
close to each other, the magnetic force between 
them causes them to move towards each other! 

There is always a magnetic force that 

surrounds a magnet.  The entire area of 

force that surrounds each magnet is 

called a magnetic field.  It is because 

of the magnetic field that two magnets 

can be moved towards or away from each 

other without touching! 

Wait a minute!  I’ve never seen a 

magnetic field before.  You are telling 

me that there is an invisible force 

between magnets?  Is that true?! 
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In fact, scientists have created a map for all magnets to 

show the magnetic field.  Imagine drawing a line that starts 

at the north pole, curves around the magnet and attaches to 

the south pole.  Now add another line next to the first one.  

And another, and another, and another... 

Scientists call each of these lines magnetic field lines 

and together they make up map for a magnetic field.  The 

closer these lines are to each other, the stronger the 

magnetic force.   

Can you guess where the lines are closer to each 

other?  That’s right, at the poles! 

That is the 
reason why 

some areas of a 
magnet seem to 
attract objects 

better than 
other areas! 
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Well, by magic!  Okay okay, I’m 
joking.  There is a very good 
explanation for how magnets 
work.  And you are going to 
learn all about it in the next 

chapter!  Stay tuned... 
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Where would you 
find the strongest 
magnetism in this 
magnet?  Why? 
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OOkay... we are really going to stretch your imagination in this 

chapter!  It is going to be a lot of fun!  So let’s get to work! 

You should remember the following information: 

 Everything is made up of atoms. 

 Atoms are made up of protons, neutrons and electrons. 

 Protons and neutrons are bonded together and make up the 

nucleus of the atom. 

 Protons have a positive charge. 

 Electrons have a negative charge. 
 

And, if you are going to learn about magnetism, you have to 

remember that... 
 

             

 

 

 

 

An electron that is spinning around 

an atom creates a magnetic field 

around the atom.  This makes the 

electron act just like a tiny magnet!   
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But since everything is made up of atoms, does that 
mean that everything is magnetic? 

I’m afraid not.  In order for a metal, like iron, to become 

magnetic something special has to happen first... 

…most of the magnetic fields around the atoms 
inside the metal have to be lined up! 

 

Maybe this will help you: 
 

Imagine a large field full of soldiers that are all standing 

straight and not moving.  Now imagine most of these soldiers are 

facing the same direction.  This is what you would find inside a 

magnetic material.  Most of the atoms inside these objects 

would be lined up, just like our soldiers!  And, since their 

electrons are creating a magnetic field around them, their 

magnetic fields would be lined up too! 

A group of atoms with their magnetic fields lined 

up in the same direction is called a magnetic 

domain (“doe-mane”).   When this 

happens, the entire magnetic 

domain acts like a magnet with a 

north and south pole! 



Chapter 34: Page 331 
 

But what if all those atoms are not lined up? 

Well, if the atoms are not lined up, then they cannot create a 

magnetic domain!  If you were to look at our field of soldiers in 

this way, they would all be facing a different direction.  Since 

objects like wood and plastic do not have their atoms lined up 

very well, they are not magnetic at all! 

The basic rule of magnetism is... 

Most magnets you see are made up of some kind of iron.  Many 

of the atoms inside a piece of iron are lined up.  This makes iron 

very magnetic! 
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In the last chapter, you read that magnets can be created by 

humans.  Now it is time to learn how... 

All magnets can be made or destroyed. 

In order to make a magnet, you need an object that contains 

iron.  Most paperclips would work just fine!   Next, you need a 

real magnet.  Now if you rub the paperclip against one pole of 

the magnet... 

 

This is called a temporary magnet (“tem-poor-air-ee”) 

because the paperclip will lose its magnetism in a short period of 

time.   

Let’s take a closer look at what is going on here...  

When you rub the magnet across the surface of 

the paperclip, the paperclip is surrounded by 

a strong magnetic field.  When this happens 

some of the magnetic fields in 

the iron atoms of the 

paperclip will move towards 

the magnet!   
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Since many of the iron atoms in the paperclip begin to face in 

the same direction, a magnetic domain is created.  This makes 

the paperclip magnetic!  But the atoms will not stay lined up 

forever.  They will move back to their original places in a short 

period of time. 

Here’s another fact about magnets... 

 

 

If a magnet is hit really hard, its magnetic domains can be 

moved around a lot.  When this happens, the object loses its 

magnetism.   

Heating a magnet will also cause it to lose its magnetism.  When 

you apply heat to an object, its atoms move around a lot.  If you 

heat a magnet too 

much, it can cause 

the atoms in its 

magnetic domains 

to face different 

directions.   
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Magnets are very exciting things 
to study.  In fact, you owe your life 

to magnets.  Why?  Well, that is 
what you are going to explore 

next week!  See you then! 
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Which of the following would 
make the best magnet? 

Defend your answer by describing what the 
atoms and magnetic domains would look like in 

each of these objects. 

Wood 

 

 

 
Glass 
 

 

 
Nail 
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TThere is a lot of information for you to learn today.  So let’s 

get started! 

 

First of all, you learned in the last two chapters that... 
 

 All magnets have two ends to them called magnetic poles.  
 These poles are called the north and south poles.   
 The attraction or repulsion between the poles is called a 

magnetic force.   
 The entire area of force that surrounds each magnet is 

called a magnetic field.   
 And, you owe your life to magnets! 

 

So why do you owe your life to magnets? 

 
 

That’s right!  The Earth has two 

magnetic poles just like a simple 

magnet!  That means there is a 

magnetic field that surrounds 

our planet.  This field is so 

large, it reaches out into space!  

Cool, huh?  But why does this 

happen?  Good question! 
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In the center of our planet there is a solid iron ball which 

scientists call the inner core.  This inner core is very hot and 

rotates (spins) a little faster than the rest of the Earth.  And 

you should know all about iron and magnets, right?  Iron is easily 

magnetized!   
 

Surrounding the inner core is a very deep layer of liquid iron 

called the outer core.  This sea of melted iron rolls around like 

water in a pan on a hot stove.  What is most important is that 

this sea is magnetized too! This huge magnetic domain creates 

our planet’s magnetic field!   
 

Since this huge sea is always 
moving, so are our magnetic 

poles! 
 

You can find our planet’s north and 

south pole very easily.  All you need is 

a compass (“kum-pass”).  A compass 

is a magnetized needle floating in a 

little water.  The south pole of the 

needle in a compass always points 

towards Earth’s magnetic north 

pole.   
 

(Remember... the north and south poles of a magnet are 

attracted to each other!) 
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Okay, I get it.  The Earth is a big magnet… 
 
 

 
 

Well, the Earth’s magnetic field is created from the attraction 

between the north and south poles.  And, this attraction creates 

a magnetic force around our planet.  Since a force is a push or 

pull that causes an object to move... 
 

Our magnetic field must push or pull 
something very important?  And it does! 
You learned in earlier chapters that the sun gives off all kinds 

of radiation.  And, not all of this radiation is very healthy to life 

on Earth.  Every second, our planet is being hit very hard by 

something called a solar wind.  A solar wind is a wave of 

radiation that could very easily harm every living organism on 

our planet if it was not blocked by our magnetic field! 
 

Our magnetic field does a 

pretty good job at standing up 

against the sun’s solar wind.  

The waves of radiation inside 

these solar winds can travel 

faster than 1,000,000 miles 

an hour!  That is really fast!     
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In fact, the fastest winds on Earth are 

only around 150 miles per hour!  

And these winds are found inside 

a hurricane or tornado! 
 

The speed of the solar wind carries 

a huge amount of energy.  Most of 

this energy is bounced off our 

magnetic field.  However, sometimes 

some of this energy reaches our atmosphere.  

If small amounts of radiation from the solar wind reach our 

atmosphere, it can cause some atoms to give off light.  This 

glowing region of colored lights gives us a very beautiful “show” 

called an auroa (“ah-roar-ah”).  In the northern part of our 

planet, this show is called the Northern Lights.  
 

 

Unfortunately, sometimes a gust of solar wind is too powerful 

for our magnetic field to stop.  If a large amount of radiation 

from a solar wind reaches our atmosphere, it can cause a lot of 

damage.  This is known as a space storm.  Space storms can 

damage machines scientists have placed in space called 

satellites (“sat-tih-light”).  Satellites help us to send messages 

around the planet! 
 

If there is enough energy in these storms, it can provide enough 

current (amount of electrons that run through a conductor) to 

harm electric power plants on Earth!   
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Humans have learned how to use 
magnetism to do work.  In the next 

chapter you are going to learn 
how this has been done!  Stay 

tuned! 
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Why do we owe our lives 
to Earth’s magnetic field?  
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YYou learned during your study of energy that... 
 

Electricity and magnetism are closely related! 
 

In this chapter, you are going to explore how close this 

relationship can be! 

First of all, you need to know a very important rule: 

 
 

This is known as electromagnetism (“eee-leck-tro-mag-neh-tizm”).  

Does this mean every time you hit a button on your remote 

control that everything made of iron will fly across the room 

towards you?   
 

 
 (But it would be pretty cool!) 

 

Whenever you run a current 

through a conductor, a 

magnetic field is created 

around the conductor.   
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This magnetic field would look like a tube that surrounds the 

conductor.  Imagine sticking a wire through a garden hose.  The 

wire would be the conductor and the garden hose would be the 

magnetic field.  The magnetic field that is created by a current 

can be changed in three different ways: 

#1 
          

 

 
This is easy!  All you have to do is turn off the current and the 

magnetic field will be turned off too! 
 

#2 
  

 

 
This is easy too!  If you switch the wires on both poles of the battery, 

the magnetic field will be reversed.  The north pole of the magnetic 

field would be switched with the south pole! 

#3  
 

 
 

This is where our “garden hose” idea will be helpful.  If the wire inside 

our garden hose is twisted into a loop, the magnetic field becomes 

stronger.  But how? 
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Well, as you loop 

a wire, the 

garden hose loops 

too!  So, as you 

increase the 

number of loops 

in your wire, the 

magnetic field 

around the wire 

keeps stacking on 

top of itself and 

it gets stronger!  A coil of wire with a current flowing through 

it is called a solenoid  (“sol-eh-noyd”).  The two ends of a 

solenoid act just like a magnet with north and south poles!  

But... in order for this solenoid to attract pieces of iron you 

have to do one important thing... 

You have to put a piece of iron in 
the middle of the loop! 
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You learned earlier in this unit that the atoms that make up iron 

can be lined up to create a magnetic domain.  And, a magnetic 

domain acts like a magnet with a north and south pole!  The 

current flowing through the wire provides the energy needed to 

line up the atoms of the iron the solenoid.  A solenoid with a 

piece of iron in its center is called an electromagnet.  

Electromagnets 

are used to move 

heavy objects.  

For example, old 

cars can be moved 

around in a 

junkyard by 

strong 

electromagnets 

that are attached 

to a crane.   

Another way to say this is... 
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A crane is used to move a large electromagnet around a 

junkyard.  But what is moving the crane?  That’s right!  Another 

magnet!   

Remember, a wire with a current running through it creates a 

magnetic field.  But, if you place that current into another 

magnetic field you can make the wire itself move!  This is how 

scientists created a motor.  A motor is a large hoop of wire 

that is connected to a power source (like a battery) and is 

placed in a 

strong 

magnetic field.   

The magnetic 

fields inside 

the magnet 

and in the wire 

push against 

each other.  

And, if the 

wire is in the 

shape of a 

hoop and it is allowed to move, it will spin in a circle! 
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You have done a great job 
exploring the world of magnets!  
There is a lot of science behind 

those little objects we use to stick 
pictures on our refrigerators! 

There is still so much more 
information out there for you to 

explore!  Whatever you do – never 
stop asking questions!  The world 

is an amazing place!  Keep 
searching for the answers! 
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Which one is right?  Circle the correct answer. 
 

1. What happens when you run a current through a 
conductor? 

a. A magnetic field is created around the conductor 

b. The conductor loses its magnetism 

c. Mechanical energy is created 

 

2. What does turning on the current for an electromagnet do? 
a. Turns off the electromagnet 

b. creates an electromagnet 

c. Reverses the magnetic field of the electromagnet 

 

3. The strength of a solenoid can be increased by… 
a. Switching the wires on both poles of the battery 

b. Placing a piece of iron in the center of the coil 

c. Increasing the number of coils of wire 

 

4.  By switching the wires on both poles of a battery… 
a. A magnetic field is created around the conductor 

b. A magnetic field can be reversed  

c. Mechanical energy is created 

 

5. Which of the following is needed in order for a motor to 
spin? 

a. Current must be flowing through a wire 

b. The wire is not allowed to move 

c. No additional magnets are allowed near the solenoid 
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Unit 9 Review 
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Be certain to go over your definitions for the test!!! 
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Absorbed (“ab-zorb-d” ); taken in 

Acceleration 

(“ak-cell-er-ay-shun”); change 

in motion of an objects 

velocity (speed or direction) 

Action Force 
any force that is acted on any 

object 

Arteries 
(“r-tur-eez”); tubes used to 

move blood out of your heart 

Atom the smallest piece of matter 

Aurora 

(“ah-roar-ah”); glowing region 

of colored lights caused by 

small amounts of radiation 

from the solar wind inside our 

atmosphere  
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Balanced Forces 

two or more forces that are 

acting with or against each 

other that are equal in 

strength 

Bicep 
(“by-sep”); a large muscle in 

your upper arm 

Blood Pressure 
the force of blood pressing 

against an artery 

Calorie 

(“kal-or-ee”); unit of 

measurement for the amount 

of energy in food 

Capillaries 

(“cap-ill-air-eez”); small tubes 

that transport blood 

throughout all tissues in the 

body 

Cardinal Directions 

(“card-in-all”); common 

directions that can be used 

throughout the world; north, 

south, east and west 
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Chemical Energy 
a measurement of energy that 

holds a molecule together 

Circuit 
(“sir-cut”); an unbroken path 

for electrons to flow 

Circuit Breaker 

a reusable fuse; does not melt 

if too much current passes 

through a circuit 

Cochlea 

(“coke-lee-ah”); fluid-filled 

opening in the inner ear that is 

filled with tiny hairs that send 

information about sound waves 

to the brain 

Compass 

(“kum-pass”); a magnetized 

needle floating in a little 

water; the south pole of the 

needle always points towards 

Earth’s magnetic north pole 
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Concave Lens 

lens that is skinny in the 

middle, but thicker at the 

ends; photons that pass 

through this lens diverge 

beyond the lens  

Concave Mirror 

(“kon-kave”); a mirror that is 

curved, like the inside of a 

bowl; this type of mirror can 

produce two different kinds 

of reflections 

Conduction 

(“kon-duck-shun”); transfer of 

kinetic energy between two 

objects that are touching 

Conductor 

(“kon-duck-tor”); an object 

that transports the kinetic 

energy between two objects 
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Convection 

(“kon-veck-shun”); the 

transfer of thermal energy 

through the movement of 

fluids 

Converge 
(“kon-vurj”); move towards 

each other 

Convex Lens 

a lens with the shape of the 

outline of a football; all 

photons of light that pass 

through this lens converge in 

front of the lens itself 

Convex Mirror 

(“kon-vecks”); a mirror with a 

surface that is curved 

outward;  this mirror always 

produces a reflected image 

that is smaller than the object 
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Cornea 

(“kor-nee-ah”); part of the eye 

that acts as a convex lens that 

helps to converge, or focus 

the photons of light as it 

passes through your eyeball 

Crust 
a thin layer of solid rock that 

surrounds the entire planet 

Current 

(“kur-ant”); the amount of 

electrons that pass through a 

conductor 

 

Cyan 
(“sigh-ann”); a light blue 

pigment 

Decibel 

(“dess-ah-bell”); unit of 

measurement for the loudness 

of a sound 

Degree Celsius 
(“dee-gree sell-cee-us”); the 

metric unit of temperature 
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Density 
the amount of atoms that are 

found in an object 

Diffraction 

(“dif-frak-shun”); the ability 

of sound waves to bend around 

objects 

Diverge (“die-vurj”); spread out 

Doppler Effect 

the stacking of sound waves 

around the source of a moving 

sound;  the pitch of this sound 

does not change as a result of 

the movement 

Ear Canal 

(“kah-nal”); part of the ear 

that looks like a small tunnel 

that leads inside your head 

Eardrum 

separates the outer ear from 

the middle ear; vibrates due 

to incoming sound waves 
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Echo 
(“ek-ko”); the reflection of 

sound waves off an object 

Echolocation 

(eck-oh-loh-kay-shun); the use 

of reflected sound waves to 

figure out the distances of 

object or where they are 

located 

Electrical Energy 

(“eee-leck-trick-al”); energy 

created from the movement 

of electrons around an atom  

Electromagnet 
a solenoid with a piece of iron 

in its center 

Electromagnetic Energy 
(“eee-leck-tro-mag-net-ick”);  

energy that moves in waves 

Electromagnetic 

Spectrum 

(“eee-leck-tro-mag-net-ick 

speck-trum”);scientific name 

for all the different kinds 

radiation waves 
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Energy 
the ability to make things 

happen 

Exposed 

(“eck-spohzd”); when wires get 

broken and their rubber 

insulating cover gets removed 

Farsighted 

(“far-site-ed”); the ability see 

things far away, but not 

nearby 

Fat 
created from extra calories 

inside your body 

Fluid Friction 
friction that takes place when 

an object slides across a fluid 

Fluids 
matter that can be poured; 

gases or liquids 

Food stored chemical energy 

Force a push or a pull 
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Friction 

(“frick-shun”); a force 

between two objects when 

they rub against each other 

Fulcrum 
(“full-krum”); a object used to 

balance a lever 

Fuse 

(“few-z”); a thin strip of metal 

that is connected to the 

circuits of your home; melts if 

too much current flows 

through the circuit 

Gamma Ray Waves 

the shortest and most 

powerful wave in the 

electromagnetic spectrum 

Gram 
the metric unit of weight and 

mass 

Gravity 
a force that pulls two objects 

together 
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Ground Wire 

a wire that is connects all 

wires in a house directly into 

the ground to direct any 

current into the Earth during 

a short circuit 

Heart Rate how fast your heart is beating 

Heat 

the transfer of thermal 

energy from a hotter object 

to a colder object 

Heat Capacity 

(“ka-pass-eh-tee”);  the 

amount of thermal energy an 

object can hold onto 

Helium 
(“hee-lee-um”); a gas that is 

less dense than air 

Hertz (“hurts”); unit of pitch 

Incisors 
(“in-size-orz”); sharp front 

teeth 

  



 Page 368 
 

Inertia 

(“in-er-sha”); the desire of an 

object to remain at rest or to 

keep moving in a straight line 

Infrared Waves 

(“in-fra-red”); type of 

radiation waves that transfer 

heat 

Inner Core 
the center of our planet which 

is made up of a solid iron ball 

Inner Ear 

contains the cochlea; 

responsible for sending 

messages about sound waves 

to the brain 

Insulator 

(“in-soo-late-orz”); an object 

that does not have its atoms 

lined up very well which does 

not allow for the transfer of  

energy very well 
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Interference 

(“in-tur-fear-enz”); the 

creation of a new sound wave 

from the bouncing of two or 

more waves together 

Invisible 
(“in-viz-ah-bull” ); unable to be 

seen 

Iris 

(“i-riss”); colorful muscle of 

the eye that gets larger to 

cover the pupil and block 

photons of light  

Joints 
areas in your body where two 

bones meet 

Kinetic Energy 
(“kin-et-ick”); the energy of 

motion 

Larynx 

(“lay-urn-ex”); area in the 

throat which contains the 

vocal cords 
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Law of Conservation of 

Energy 

(“con-sur-vay-shun”); energy 

cannot be created or 

destroyed, only changed 

Length 
distance of an object or its 

motion 

Lever 

a simple machine made up of a 

rod resting on a fulcrum; used 

to move objects to a higher 

point 

Lodestone 
(“lowd-stone”); any rock that 

contains magnetite  

Loudness 
measurement of the strength 

of a sound wave 

Machine a tool 

Magenta 
(“ma-jen-ta”);  a reddish 

purple pigment 

Magma melted rock 
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Magnet 
any material that attracts a 

metal called iron 

Magnetic Domain 

(“doe-mane”);   a group of 

atoms with their magnetic 

fields lined up in the same 

direction  

Magnetic Field 
the entire area of force that 

surrounds each magnet 

Magnetic Field Lines 

invisible lines of force that 

extend from the north pole of 

a magnet to the south pole; 

the closer these lines are to 

each other, the stronger the 

magnetic force 

Magnetic Force 
attraction or repulsion 

between magnetic poles 

Magnetic Poles 

two ends of a magnet that are 

attracted to each other; 

named “north” and “south” 
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Magnetism 

(“mag-neh-tiz-im”); the 

attraction or repulsion 

between magnets or magnetic 

materials 

Magnetite 
(“mag-neh-tite”); mineral in 

the Earth that is magnetic 

Mantle 
thick layer of Earth 

underneath the crust 

Mass 
a measurement of the amount 

of matter in an object 

Matter 
the basic building blocks of all 

solids, liquid and gases 

Mechanical Energy 

(“mee-can-ick-al”);  all of the 

kinetic and potential energy of 

an object  

Meter 
(“meet-er”); the metric unit of 

length 
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Metric System 
a way scientists measure many 

different things in the world 

Microwaves 

(“my-crow-waves”); waves that 

are a little shorter and more 

powerful than radio waves; 

used to heat our food 

Middle Ear 
made up of three small bones 

that vibrate with the eardrum  

Mirror tool used to reflect light 

Molecule 
a collection of two or more 

atoms joined together 

Momentum 
(“moe-men-tum”); mass in 

motion 

Motion 

(“mow-shun”); occurs when the 

distance between two objects 

is changing. 
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Motor 

a large hoop of wire that is 

connected to a power source 

(like a battery) and is placed 

in a strong magnetic field 

Multiple 

Transformations 

(“mull-tih-pull”); 

transformation of energy that 

only needs two or more steps 

to get work done 

Nearsighted 

(“neer-site-ed”); the ability to 

see things nearby, but not far 

away  

Net Force 
the difference of all forces 

acting on an object at once 

Neutral 
(“new-trul”); objects that have 

no charge at all 

Neutrons 

(“new-trahnz”); small piece of 

an atom that is neutral sits 

inside the nucleus 
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Newton the metric unit of force 

Newton’s First Law 

an object at rest will remain 

at rest, and an object in 

motion will remain in motion 

unless an unbalanced force 

acts on the object in motion 

 

Newton’s Second Law 

acceleration depends on an 

object’s mass and the net 

force acting on the object 

 

Newton’s Third Law 

For every action there is an 

equal and opposite reaction 

 

North Pole 
the most northern spot on the 

planet 

Northern Lights 
name given to an aurora in the 

northern part of our planet 
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Nuclear Energy 

(“nuke-lee-er”); the amount of 

energy that holds an atom 

together  

Nucleus 

(“new-klee-us”); combination 

of protons and neutrons within 

every atom 

Opaque Material 

(“o-pay-k”); material which 

does not allow photons to pass 

through 

Outer Core 

a very deep layer of liquid iron 

that surrounds the inner core 

of the Earth  

Outer Ear 

part of the ear that is seen; 

used to collect and send sound 

waves through the ear canal 

Ozone 

(“oh-zone”); gas in our 

atmosphere that blocks 

harmful ultraviolet raditation 
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Parallel Circuit 

(“pair-a-lehl”); a circuit in 

which there are many paths 

for the current of electrons 

to follow 

Pendulum 

(“pen-juu-lum”); a swinging 

object used to study the Law 

of Conservation of Energy 

Photon 

(“fo-taun”); a package of 

energy that makes up 

radiation 

Pigments 
Chemicals used to add color to 

objects 

Pitch 

number of waves that are 

created in one second from a 

vibrating object 
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Plane Mirror 

a flat sheet of glass that has 

silver-colored paint on one 

side; used to reflect photons 

of light; the resulting image is 

the same size and shape as 

the original object 

Potential Energy 
(“poe-ten-shul”); the stored 

energy of an object  

Power 

a measure of how much energy 

is being used over a certain 

amount of time 

Power Plant 

Huge source of energy that 

are sent to homes and 

businesses through large wires 

Primary Colors 

three colors of light (red, blue 

and green) that can combine 

to make any other color we 

can see  
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Protons 

(“pro-tauns”); small piece of an 

atom with a positive charge 

that sits inside the nucleus 

Pulley 

a simple machine made up of a 

wheel and axle with a groove in 

the wheel; a rope is placed 

inside the groove to move 

around the pulley 

Pupil 

(“pew-pill”); an opening in the 

eye for photons to travel 

through 

Radiation 

(“ray-dee-a-shun”); method of 

heat transfer that does not 

need any solid, liquid or gas to 

transfer thermal energy 

Radio Waves 

(“ray-dee-oh”); longest and 

weakest waves in the 

electromagnetic spectrum 
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Rainbow 

the refraction of white light 

through a raindrop which 

causes each wavelength of 

visible light to be bent in 

different amounts 

Ramp 

a simple machine made up of a 

sloping surface that helps you 

move things to a higher area 

Reaction Force 
created when an object 

pushes against an action force 

Reference point 

(“reff-fren-sss”); areas used 

to determine if an object is in 

motion 

Reflected bounced off 

Refraction 

(“ree-frack-shun”); the change 

in direction of photons of light 

in different states of matter 
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Relative motion 
the motion or of an object as 

seen by  a reference point 

Repulsion 
(“ree-puhl-shun”); to push 

away 

Resistance 

(“ree-zis-tanz”); a 

measurement of how hard it is 

for the current to flow 

through the circuit 

 

Retina 

(“reh-tin-ah”); a layer of cells 

that are found in the back of 

the eyeball 

Revolution 

(“rev-o-loo-shun”); movement 

of an object around another 

object 

Rolling Friction 

Friction that takes place when 

an object rolls across a 

surface 



 Page 382 
 

Rotation 
(“roe-tay-shun”); spinning 

movement of an object 

Satellite 

(“sat-tih-light”); machines in 

space that circle our planet 

that help to send messages   

Screw 

a simple machine made up of 

both a ramp and a wedge; it is 

used to join two objects 

together  

Secondary Colors 
the mixture of two primary 

colors 

Series Circuit 

(“seer-eez”); a circuit in which 

there is only one path for the 

current to follow 

Short Circuit Unwanted path of electricity 
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Simple Machines 

a machine that reduces the 

amount of effort to do work; a 

machine with only one or no 

moving parts 

Single Transformations 

transformation of energy that 

only needs one step to get 

work done 

Sir Issac Newton 

famous scientist who 

discovered many laws about 

force and motion 

Sliding Friction 

the force that is created 

between two objects that are 

sliding against each other 

Solar Wind 

a wave of radiation that is 

being released by the sun all 

the time 

Solenoid 

(“sol-eh-noyd”); a coil of wire 

with a current flowing through 

it  
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Sonar 

(“sow-nar”); the use of 

reflected sound waves to find 

objects underwater 

Sonogram 

(“sahn-o-gram”); an ultrasound 

machine which sends sound 

waves through the body and 

measures them as they return 

South Pole 
the most southern spot on the 

planet 

Speed 
the distance an object moves 

over a period of time 

Static Discharge 

the loss of static electricity 

as electrons transfer between 

two objects 

Static Electricity 
transfer of charges between 

objects 
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Static Friction 

friction that takes place when 

one of the two rubbing 

objects is not in motion 

Stationary 
(“stay-shun-air-ee”); objects 

that do not move on their own 

Tectonic Plates 

(“teck-taun-ick”); large pieces 

of crust that float on top of 

the mantle and fit together 

like a puzzle 

Temperature 

(“tem-pur-ah-chur”); a 

measurement of how much 

energy is in an object 

Temperature 

the average amount of kinetic 

energy of the atoms of an 

object 

Temporary Magnet 

(“tem-poor-air-ee”); an object 

that is only magnetic for a 

short period of time 
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Tendons 

tough cables in your body that 

attach your muscles to your 

bones 

Thermal Energy 
the measurement of kinetic 

energy of atoms in motion 

Transformed (“tranz-formed”); to change 

Translucent Material 

(“tranz-loo-cent”); material 

which bounces photons around 

as they pass through 

Transparent Material 

(“tranz-pair-ent”); material 

which allows photons of light 

to travel through them 

without bouncing around 

Ultrasound 
any sound that is above 

20,000 Hertz 

Ultraviolet Waves 

(“ul-trah-vi-o-let”);   powerful 

waves that cause us to be 

sunburned 
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Unbalanced Forces 

two or more forces that are 

acting with or against each 

other; the larger force will 

decide the direction the 

object will move 

Veins 

(“vanes”); tubes that are used 

to move blood back into your 

heart 

Velocity 

(“vee-loss-eh-tee”); a 

measurement of the speed and 

direction of an object 

Vibrate (“vi-bray-t”); to shake 

Visible Waves 

(“viz-ah-bull”); the only waves 

in the electromagnetic 

spectrum that we can see 

Voltage 

(“vohl-taj”); the force needed 

to push the current through 

the conductor 
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Wavelength 
the distance between the tops 

of waves 

Wedge 

a simple machine that is thick 

on one end and gets thinner 

towards the other end and 

helps you move things farther 

apart 

Weight 
(“wayt”); a measurement of 

how heavy an object is 

Wheel and Axle 

(“ax-el”); a simple machine 

made up of a wheel that 

rotates around a post 

Work the movement of an object 

X-Ray Waves 

waves of radiation that easily 

pass through muscle and skin, 

but not bone 
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