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Certainly science has a dark side, where it 
is turned into weapons.  Atomic Bombs are 
examples.  The same atoms are also used to 
make electricity. Science is also the essence 
of light.  This is the story of seven ideas of 
science that make our world a better place 
to live.
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This book is written in "Mosaic Style".  
The brief words-like puzzle pieces 
fit	together	to	make	a	whole	picture	
about positive science in our lives.
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Our ancestors lived in caves.

. Intro
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They learned science.  They 
moved out of the caves and 
onwards.  

Here are 7 ideas of science  
that enhance our lives.  

They open our eyes and 
encourage our curious to  
explore our world and beyond.

2



1) Everything on  
earth is made of atoms. 

3

. Atoms Alone

. Combine into Compounds

. Fuse and Fizz



. Atoms Alone

Caves and everything else  
on earth are made of atoms.
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Caves are made from rocks.  Rocks  
break down to become sand.  What 
is sand made of?  Atoms.   
It is amazing to realize that 
everything around us is only made 
of about 100 different types of 
atoms called elements.  Oh and by 
the way that includes us as well.

Atoms have a center 
nucleus surrounded by 
electrons.
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Combine into Compounds 
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Atoms combine together to make 
new chemicals called compounds.  
For example, oil is made of carbon 
(C) and hydrogen (H) atoms.  The 
same atoms under different heat and 
pressure make different materials.  
C & H atoms also make sugar, coal 
and tar. Actually, everything alive 
contains carbon atoms.

The sun is made of atoms too.



Fuse and Fizz
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Fusion (Fuse)

Under extreme conditions in stars, small 
H atoms join together to make a new 
element, Helium (He).  When atoms join, 
energy is given off.  The sun is hot but it 
is	not	on	fire.		It	is	powered	by	fusion.
H atoms join together to make bigger He 
atoms. Yup, the stuff in party 
balloons is a by- product of what makes 
the sun shine.  That is, the sun gives off 
heat and light.  We see it as sunshine on 
earth.  That life giving brightness that is 
basic to life as we know it.  So, when 
atoms join together energy is given off.



Fission (Fizz)

Interestingly, energy is also given off when 
atoms	break	apart.	This	is	called	fission.		
When uranium atoms break into smaller 
atoms, energy is given off.  This is the 
source of atomic energy.

Uranium atomic bomb 

Barium 

energy

Krypton
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That is, the energy from splitting uranium 
atoms is what powers atomic bombs and 
nuclear power plants.

Nuclear power plants use splitting atoms to heat 
water into steam.  The steam turns giant turbines 
to make electricity.
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2) Electricity and 
Magnets are related. 
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. Electronics

. Electric Light
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Electricity is made of moving 
electrons. Just how is electricity 
made?  Simply turn a coil of wire 
near magnets.

Falling	water,	coal	fire,	wind	and	
nuclear energy are all used to 
turn wire near magnets to make 
electricity.

Induction 
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Electric	motors	work	in	reverse.	Electricity	flows	
through wire coils.  This makes an inner magnet 
that pushes against the outer magnets to make the 
motor move.  Magnets have to two ends or poles. 
Just like how the earth has north and south poles. 
With magnets, same poles push apart and opposite 
poles	attract	each	other.		It	is	the	flow	of	elec-
trons that turns coils of wire into magnets.
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Electronics 

As	electricity	flows,	it	also	powers	
telephones, TVs and other electronics.  
This includes computers.  Inside 
computers,	electricity	flows	like	mini	
bursts	of	lightning.		They	flow	along	
the linked lines of micro chips 
computing data.
Data is stored in computer memo-
ries by turning electricity into micro 
magnets.  When the computer needs 
the data again, magnetic patterns are 
turned back into electricity.
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Electricity is also very bright.



Electric Light

Electricity	flows	through	a	thin	wire	called	
a	filament	to	make	a	light	bulb	glow.
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That is, electricity heats the thin 
wire until it is so hot it glows.

This type of light bulb is called incandescent.
In

Out
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This is another type of light bulb. 
Inside are argon and mercury atoms.  
Electricity heats these atoms until 
they make the white phosphor 
coating glow to give off light.  

These light bulbs cost less to use.  
They use less electricity and give off 
more light.  The bulbs last longer too 
than	the	filament	wire	light	bulbs.	
This type of light bulb is called 
fluorescence.
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Light does more than just turn on and off.



3) Light can bend, 
bounce and beam. 

. Refract

.	Reflect

. Shine 

21



It is hard to explain just 
what light is.  It is easier 
to see what light can do.  
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Light bends or refracts through a prism.  
In a prism white light separates into 
separate colors like a rainbow



. Refract

Light bends or refracts 
through lenses to 
focus images for glass 
and cameras.
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Here is an example of how light bends.

The pencil is really straight but it looks 
bent because light bends in the water.

Light also bounces.

25



.	Reflect

We	see	our	reflection	because	
light bounces off of mirrors.

Similarly, the moon and 
planets don`t have their own 
light sources.  We see them 
because	they	reflect	light	
from the sun.
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In this picture, sunlight bounces off 
this	lake	to	reflect	the	mountain	and	
trees.  The sun gives off light.
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. Shine 

Remember?  Inside the sun, H atoms 
join into He atoms.  

The	sun	is	not	on	fire.		The	fusion	
gives off energy and light. We see 
sunshine and feel sun beams on earth. 
Scientist think the sun is over 4 Billion 
years old.  It is believed to be middle 
aged.  So it will shine for at least 4 
Billion more years.  The sun is hot.
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Glow sticks work the same way.

Light made by life is called bioluminescence.

Light is also entertaining.

29

Light	can	be	cool	too.		Some	creatures	like	fireflies	and	
jellyfish	make	their	own	light.		Inside	their	bodies,	special	
cool chemicals mix together to make light. 



At the movies, light shines from 
the projector`s light bulb. Light 
focuses through lenses, bounces 
off the screen and into our eyes.

FL1 - Mattia Luigi Nappi
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Some movies are about dinosaurs.
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4) Life Changes

. Evolution

. Fossils

. Fossil Fuels 
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. Evolution

Mammoth

Elephant
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Over time life changes or  
evolves.  We know about ancient 
life because of fossils.  Living  
animals are different than  
their distant ancestors.



As fascinating as fossils are, they are 
only glimpses of hot the world once was.  
Before fossils were discovered people 
thought that the world has always been 
the same.  Fossils show us how life changes 
or evolves over time.

Ammonite Nautilus
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. Fossils
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Before they became part of rocks, 
creatures like dinosaurs were actually 
alive.  Fossils show interesting life 
forms.  We wonder with awe and 
curiosity what the world was like 
back then.

Why is oil called a fossil fuel?  
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. Fossil Fuels

Remember how everything 
alive has carbon atoms?  
Let`s start back in time 
millions of years ago. FL
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As  ancient sea life like plankton and 
fish	died,	it	settled	on	the	bottom	of	
the ocean.  The layers of carbon and 
hydrogen remains were covered over 
with sand.  

Over time, heat and pressure turned 
the carbon into oil and natural gas.  
Ancient land plants piled on top of 
each other to become coal too. 
This is why oil, natural gas and coal 
are called fossil fuels.

Over millions of years the earth 
changed. The ancient sea sand turned 
into rocks with pockets oil and gas.  
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How did our ancestors learn about oil?  
Oil	floats	on	water.		Even	though	it	is	
buried deep underground, overtime small 
amounts of oil seep through cracks in the 
rocks.  Oil makes its way to the surface.  
Ancient people used oil to waterproof 
bowls and boats.  Our ancestors learned 
that oil burns. 
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Today, people drill holes into  
the earth to get oil and natural gas.

We use oil and gas as fuel to get energy.

40
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5) Energy 
Changes Form

. Fuel Burns
 
. Fire Triangle

. Engines Move
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. Fuel Burns 
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Wood has C atoms.



When fuel burns, it changes 
chemical energy into the heat 
and	light	energy	of	fire.
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Fire has three parts like a 
triangle.  The C atoms in the fuel 
quickly combine with oxygen 
atoms from the air.  When the 
atoms join they give off heat 
and light. 

. Fire Triangle
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Fire gives machines power.
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. Engines Move

Controlled bursts of burning gas push 
pistons down to make car engines move.  
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In a jet engine, air  
comes in, burns and  
then quickly pushes 
out.  

FL1 - Jeff Dahl
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It is the energy from the burnt  
fuel that pushes the plane forward.  

Radio Waves helps keep planes  
from crashing into each other.
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6) Radio Waves 
Are Useful 

Radio Wave Dish
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. Radar

. Radio

. Wireless
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. Radar

Radar sends out radio waves.  Some of the 
waves	reflect	off	of	objects	like	airplanes.		
The	reflected	waves	return	to	the	radar	
station.
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Bounced radio waves turn into blimps on the 
radar screen.  They show the planes location 
and	distance.		Radar	controls	airplane	traffic.

Planes and ground stations  
use radios to communicate.
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. Radio

Guess what radios use?  Yup!  They 
use radio waves.  Radio waves are 
`cousins` to light.   These waves are 
called `electro-magnetic` or EM.  
They are made of tiny electric and 
magnetic parts.

electricity

magnet
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EM waves vary in length.  Radio waves are 
longer than light waves.  Light waves are the 
size of microscopic bacteria.  Radio waves 
vary in length from meters to kilometers.  
That is, as radio waves can be as long as 
mountains are high. 

light radio

FL1 - Tatoute and Phrood
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How are radio waves made?



Remember how electricity makes magnets in a 
motor?  Quickly turning electricity on and off 
turns the magnets on and off too.  Turning 
magnets on and off give off radio waves.  
Changing how fast the magnets go on and off 
changes the type of radio waves 

radio waves

FL
1 

- R
RZ

Ei
co

ns

ele
ct

ric
ity

FL
1 -

 S
ta

nn
er

ed

magnet

54



Radios don`t need wires.  It is 
why they are called `wireless

Radio	wave	flow	
from antennas.  
Radio	wave	flow	
through air and 
space.  They are 
received by the 
receiving antenna.  
Car radios work 
this way too.
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. Wireless
WIFI is another wireless communication.  
It uses radio waves to connect computers 
together using radio waves.
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Cell phones also use wireless technology.



In a coverage area called a cell, there 
is a base station.  Tower antennas send 
and receive our voices, text and pictures 
using wireless radio waves.  This is how 
our `cell` phones work.

Apple makes i-phones.

57



7) Gravity is Attractive.

. Apples Fall

. Earth Orbits

. Galaxy Glue
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. Apples Fall

Real apples fall to the earth 
because gravity pulls them 
down.  Gravity is what keeps 
our feet on the ground too.
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Gravity is the pulling power where 
heavier objects pull on or attract 
lighter ones.
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. Earth Orbits

Gravity is why the moon  
circles the earth.  It is  
also why the earth goes  
around or orbits the sun.
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All the planets in our solar 
system orbit the sun because 
of gravity.
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. Galaxy Glue

Our solar system is part 
of a galaxy that turns 
together in space because 
of gravity.  Gravity is the 
“glue” that keeps all 
together.
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Milky Way Galaxy
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Our Milky Way Galaxy spiral turns or 
revolves together in space because of 
gravity.  Our galaxy echoes with distant 
radio waves that hint at the origins of 
everything in the universe.
Energy constantly changes form.  Deep 
within stars, small atoms continue to join 
into bigger ones.  They give off heat and 
light.
Stars shine like countless Christmas 
Tree lights on the endless canvas of 
space all around us.  From our star, 
Sunlight powers life on earth, even as 
that life evolves.  Earth spins and makes 
often changing sunny or stormy weather.

Conclusion
- Revolve and Evolve
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Lightning strikes from sky to earth as 
electricity	finds	its	way	back	to	ground.
The ground and all life on it are made of 
atoms.  Over time, the ground is heated 
and pushed into rocks and mountains.  
Caves form.  Caves are also symbols of 
where humans, our ancestors, once lived.  
Dark caves show us what life would still 
be like without science.

The essence of science is using knowledge 
like these seven ideas to better all of our 
lives!  As science enables worldwide 
communication, may we embrace that we 
are all on this revolving and evolving 
adventure together.
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This is the simple story of science from  
atoms and oil to waves and wireless.  Inside 
this book, seven easy to understand ideas  
are explored.  For it is science that brings 
light to night and improves our lives.


