- damentall 7%
EX 'p""e"r‘| e ls



Let’s Investigate Air

Air is all around you, and you breathe it in day and night. You usually can’t see
air, but you can often feel or see it in action—for example, when windy weather
blows your hair around. What exactly is air, though? It is a substance made up
of tiny, invisible molecules of gases that people, plants, and animals need to
survive. Now it's time to study air like a scientist. Inside this book are lots of fun
experiments and cool facts about air. So grab a notebook, and let’s investigate!

Check It Out!

You usually can’t see air, but you

can prove it’s around you. Let’s
check it out!

1. Blow on a pinwheel and see how it spins. -
» What is making the pinwheel move?

2. Wave a book up and down or from side

to side in front of your face, like a fan. You
will feel a breeze.

» What do you think is happening?

3. Blow into a balloon and watch
as it grows bigger.

» What makes the balloon
swell up?

(The answers are
on page 24.)
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Hold the string in the o
4 center of the ruler and let the
balloons hang down. The ruler will

Does air have weight?
“ |n your notebook, record
> everything you observed.

If you hold out your hands and make them into a bowl shape, they will be be level because the two balloons %° » What happened to the ruler?
filled with air. You can’t see the air or feel that it’s there, though. So does weigh the same. > » Do you think the balloons still
air have weight? Let’s investigate! » What do you think will happen to - weigh the same?
the ruler if you pop one of the 3
Tie one piece of string around the balloons? - ;:;‘;: Tlil;kn::' has weight?
center of a ruler. Write your predictions in your < |
(1000 Mt G SO et I | M B - notebook.
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Ask an adult helper to blow up a - :
@ balloon and tie the end with a knot. il % i Lol R
Have the adult blow up the second
balloon so it's the same size as the

first, and knot the end.

Tie a piece of string around the

3 knot of each balloon. Then tie the
balloons’ strings to the ruler 1inch
(2.5 cm) from the ends.

9 Ask your adult helper to pop
. ) one balloon with a pin.
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Blow hard into the straw while
counting to three. Then quickly take

your mouth away from the straw.

Does air push against things?
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If you sit in a room where the air is still, you can’t feel the air around
you. The air is definitely there, though, and it’s exerting a force, or
pushing, on everything in the room—including you! This force is called
air pressure. If you can't feel the air pressure around you, though, how
can you be sure it's really there? Let’s investigate!

In your notebook, write
down everything you
observed.

» What do you think
happened inside the
bottle?

Place the bottle in the bowl.

Put a straw into the bottle so oneendis &
in the water. Make sure there is about

3 inches (7.6 cm) of the straw sticking out A

of the opening of the bottle. k

Wrap the modeling clay around the
bottle’s opening and the straw. Seal the
opening so no air can get in or out.

» What do you think will happen if
you blow into the straw?

Write your predictionin
your notebook.

ﬂ Fill a bottle three-quarters full with water.




g
Can air slow down ¢ -
. o
| -' ) Take the second sheet of paper and -
falling object? | ST fome
g 3 » If you drop both pieces of paper 3~ down what happened.
| at the same time, what do you think 2> » Did your prediction
will happen? : match the results of the
St - PR : xperiment?
When you drop an object, it falls to the ground because of a force called Write your prediction in your notebook. A e ' |
gravity. This force pulls all things—even you—toward the ground. : How 4o you ik the v
: : : 5 under the paper affected
You've discovered, though, that air can act as a force, too. So can air A Drop both pieces of paper at exactly the : what happened?
affect the pull of gravity? # | same time and observe what happens. -

Hold a sheet of paper so it is flat,
like a tabletop. /

» What do you think will happen
if you drop the paper?

Now drop the paper and observe
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Does hot air act
i 5 : "2 ) Observe everything that takes place. Place the bottle in the bowl of ice water.
diﬂmnﬂy ggom &D!ﬂ F ; _:[?1:} f » What happens to the balloon? » What happened to the balloon?

» What do you think the air inside the

the bottle when it was
cooled by the ice water?

bottle is doing?
A~ Inyour notebook, write down
Depending on the' weuthe.r, the air outside cm‘1 | e s ki
feel cold or hot. Air feels different to us when its S &
temperature changes. Do the molecules in air act q What do you think happened
: : ¥ : to the air in the bottle when it
:::I;Efent!y ,ﬁth:ugh; depending on if they are hot or . = : was heated by the hot water?
s S vl i =3 ) A~ » What happened to the air in

neck of an empty bottle. Then
stand the bottle in a bowl of
hot water. Hold the bottle
firmly to stop it from floating
in the water.

ﬂ Stretch a balloon over the

Y

learn about this investigation and find
t;:mm:'t‘:th-MmmMJ
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What’s in air?

@' Make a catching device. Use a hole Hang your catching device outside. For
. — - _ punch to make a hole in the edge of a example, you can hang it from a tree
plate. Tie a string to the plate through branch.

You know that air is made up of molecules of gases. What else is in air, the hole. Then tie the ends of the string

though? In this next experiment, you will make a catching device so you together to make a loop. After two days, bring the devica Inside
can closely examine the tiny objects floating in air. ﬂnd examine it closely.
_ i . ; Use your hand to smear a layer of
Look outside. (:‘; 3 petroleum jelly on one side of the plute
You will need: » Do you see anything floating in the air? "
* A notebook and pencil » What kinds of things do you think could be ** \

floating in the air that you don't see?
Write your observations and ideas in your notebook.

In your notebook, write down
everything you see on your
catching device.

» What can you see using
only your eyes?

» What do you see if you look
at it using a magnifying glass?
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: - - (To learn more about this investigation and find
N the answers to the questions, see pages 20-21)
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Is there water in

» ) Stand the second glass in another Let the glasses stand for one hour.
_ bow!. This glass will be empty. _

You know that air is made up of gases and tiny solid particles. Now let’s
find out if air also contains liquids. Do you think it’s possible that there is
water in the air inside your home or classroom? Let’s investigate!

Fill a glass with ice After one hour, the glass with
F:nd stand the glass f ? theice cubes will be wet on the
ina bowl. outside. The bowl that contains

> this glass may even have water
* init. The other glass and bowl
, will be dry.

» It's not possible for the water
on the outside of the first
glass to have come from
inside the glass, so where do
you think it came from?

» Do you think the air inside your

home or classroom contains
water? Why do you think so?
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Soak a cotton ball in lemon juice and Ask your helper to come into the room
then put it in a container and close the and stand about 3 feet (0.9 m) from the

lid. Repeat with a cotton ball soaked table. The helper should cover his or her

! I::'-

through air?
in perfume and one in vinegar. Put the eyes with a scarf.
' mashed banana in a container and close

thelid.R t with th hed garlic. .
The molecules of gases that make up air don’t have a smell. When we sniff s e F’P‘E"ﬁ‘: c"tlt”'"e’t;']“t h_“'fl'_-"'l the 'i::"
the air, however, we can often notice lots of different odors, or smells. So :: c:f.:help: mi:;f:ou"::l:; h:c:zhe

what is a smell? A smell is made of tiny molecules that are much too small

smells something. Ask the helper to guess
to see. How do smells reach our noses, though? Let’s investigate! what the smell is.

You will need:

Ask your helper to leave the room.
Then place all your supplies on a table.

@ Repeat with the other four containers.

* A helper

* Three cotton balls

* Five small containers with lids M > Inyour notebook, write down everything
* Lemon juice ~5-= that happens.

* Perfume : 2 P Did your helper notice each of the smells?
* Vinegar - Did he or she guess them correctly?

* A mashed banana 4= » How do you think the five odors in the

* Mashed garlic e — - contdiners were able to reach your

* A scarf for a blindfold o S T

= R e

(To learn more about this investigation and find
the answars to the questions, see pages 20-21.)
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Discovery Time
Investigating the world using science is fun! Now,
let’s check out all the things we discovered about air.

Does air have weight?

When you popped one balloon, the other balloon
pulled one end of the ruler down, so the ruler was
no longer level. That's because the balloon that
still has air in it is heavier than the popped, or
empty, balloon, The air inside the balloon makes
it heavier. This shows that air has weight.

L)

Pages 12-13

Does hot air act differently from cold air?

Air molecules are always moving around. When air molecules are heated, they
move faster. When they are cooled, they slow down. As the air molecules inside
the bottle and balloon warmed up, they began to move around faster and faster,
bouncing off the insides of the bottle and balloon. This fast movement made the
air expand, or take up more room, causing the balloon to swell up. Once the bottle
was placed in the ice water, the air molecules slowed down. This caused the air to
contract, or take up less room, and the balloon became smaller again.

Pages 8-9

Does air push against things?

Three-quarters of the bottle was filled with water. The other quarter was filled with air. When you blew
into the straw, you increased the amount of air—and therefore air pressure—in the bottle. The air
pushed down on the water. This forced the water to shoot up the straw like a fountain! The air pressure

was so great it actually made the water move.

Pages 14-15

What's in air?
Your catching device might have caught tiny bits of dust or dirt. These solid particles may have come from

vehicle exhausts and construction sites. Soot in the smoke from fires also floats in the air, as do tiny bits
of sand and soil and powdery dust from flowers and trees, called pollen. You may also have caught small

leaves, seeds, and insects. It's not always possible to see tiny solid particles in the air, but they are there!

Pages 10-11

Can air slow down a falling object?
It might seem that because the two pieces of paper weigh the same, they would fall to the ground at exactly

the same time. However, the ball of paper hits the ground first. Why? Gravity pulls both pieces of paper
down to the ground. At the same time, air is pushing up against the pieces of paper as they fall. The ball of
paper is smaller in size than the flat sheet of paper. This means there is less air pushing up against it, so the
crumpled paper falls faster. The flat sheet of paper is bigger in size, so there is more air pushing up against it.
This makes the sheet of paper fall more slowly.

Pages 16-17

Is there water in the air?

_ You can't see it, but air contains water. Even the air inside buildings has

- 3 water, although the water isn’t liquid like rain. Instead, it is in the form of a

| \ L\ gas called water vapor. When water vapor gets cold enough, it changes into

i ! liquid water. In your experiment, water vapor in the air touched the cold glass
ﬂ that was filled with ice cubes. The vapor became cold and turned into liquid

Sy water. The empty glass was not cold. Therefore, when water vapor in the air

touched this glass, it did not turn into a liquid.

Pages 18-19

Can smells travel through air?

When you opened the containers, tiny molecules of smelly gases floated into the air. They
floated among the other gas molecules, water vapor, and solid particles until they reached
your helper’s nose. Then they floated up his or her nose and were smelled by your helper.
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Air in Your World

Air doesn’t do exciting things only during scientific experiments. Check out the
ways that you can see air in action in the world around you!

Science Words

air pressure (AIR PRESH-ur) the force that
is created by air pushing on everything

device (di-VYESS) a piece of equipment that

molecules (MOL-uh-kyoolz) tiny parts of
something that are too small to see; for example,
water is made up of molecules

e : does a particular job odors (OH-durz) another

1. A skydiver jumps froma 2. San'IEtII'T"lES, a person PP
plane and floats to the accidentally burns toast (FORSS) something
ground using a parachute. in the kitchen. tluhu“tecuuses o ovedictions (pri-DIK-

» How does a parachute » Why can you smell the asa pull or a push shuhnz) guesses that
help the skydiver fall burned toast throughout things will happen in a
slowly? your home? gases (GASS-iz) matter certain way; they are often

that floats in airand s based on fﬂftﬁ a person
neither liquid nor solid; many knows or things a person
gases, such as water vapor, has observed

1 are invisible

3. Sometimes, the air makes 4. On a cold winter temperature
a person sneeze, cough, or morning, water gravity (GRAV-uh-tee) the force (TEM-pur-uh-chur)
have trouble breathing. sometimes appears that pulls things toward Earth and a measurement of

> Why do you think this on the nside of the keeps them from drifting into space ::;ﬁ?:r;ﬂld Ny
happens? windows in your g 3

e home. level (LEV-uhl) having a flat, even
» Where did the surface; horizontal
water come from?
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