the paper towelg “’Hhm |
f--_»_towel into eachbag»
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is a cool example of a

n-Newtonian fluid because it gets

et .tjnore:-viscous when a force is applied
- and less viscous when that force is
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the honey is cold.
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! the crystals look The Hows and Whys More salt dissolves
e porn-pom look like? in hot water than in cooler water, cre-
ating an unstable supersaturated
solution. As the solution cools down.
the salt molecules come out of solution
and crystallize easily onto any surtace
they stick to. The pom-pom is in the
solution to provide nucleation sites

uneven surfaces on which the crystals
can easily start to grow.

SCIENCE



DOES (T RUSTE

Observations Which objects got rusty? Were
there any surprises?

Now Try This! Repeat this experiment with
2 of every metal object: Place one of them
into filtered water and the other into water
mixed with salt. Is there a difference in how
fast oxidation occurs in salt water versus
fresh water?

The Hows and Whys Rust is a reddish
brown substance called iron oxide that
forms when iron metal comes into
contact with oxygen. This chemical
reaction is called oxidation. Since there
is oxygen in water, it facilitates the
rusting process.
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< R e b sty |

observqtlons How many ice cubes can you
eze to the string at once?

Now Try This! What happens if you use other
kinds of salt to go fishing for ice? Some

~ ideas include Epsom salt, baking soda, and
rock salt.

Pt S e m s e e e S s

i
' The Hows and Whys When salt is added
| toice water, it decreases the freezing
' point. Pure water freezes at 32 degrees
' Fahrenheit, but the addition of salt
. decreases the freezing point by several
. degrees because salt molecules get
§ in the way of water molecules freez-
. ing together. This means that the salt
' makes the ice melt. You can see how
. the salt melts little tunnels into the
ice cubes.

| However, since we are using only a
. tiny bit of salt in this experiment, the
. water around the ice quickly freezes

| again, freezing the string to the ice

E along with it. For a few moments, the
| ice sticks to the string.

1
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FIZZY ROCREY

LEVEL OF DIFFICULTY: EASY
FROM BEGINNING To END: 30 MINUTES

Can you launch your own rocket
using a common chemical reac-
tion? Learn about pressure and
watch what happens when the pressure
overcomes the strength of a container.

9

Caution: Be sure you stand a few
feet back from the rockets so you
‘don't get hit when they launch! Do
side where it's fine to

MATERIALS
5 M&M'’s Minis candy in the pop-top tube

(If you can’t find one of these, any small
bottle with a lid that snaps on will work.
Some vitamin bottles have this; the old
35mm film canisters work the best.)

@ Scissors

© Alka-Seltzer tablet

© Water

THE STEPS

1. Head outside where it's fine to make ¢
little mess.

2. Use scissors to cut the small piece of

plastic holding the lid to the tube so t]
the lid comes off freely.

3. Place an Alka-Seltzer tablet in the cani

4. Fill the tube up about % fy]] with wate
and pop the lid on. Set the rocket on t
ground upside down (on its lid) ang



-

- "

.

The Hows and Whys The key to launch-
ing this rocket is the chemical reaction
that happens when Alka-Seltzer tah-
lets dissolve in water. These tablets

are made from a dry acid (citric acid)
and a dry base (sodium bicarbonate)
that react to form carbon dioxide gas
when they dissolve in water. As more
and more carbon dioxide is produced,
the pressure inside the canister builds
until at last the canister is launched off

the top!




FLOAYIRE COMPAES

MATERIALS

LEVEL OF DIFFICULTY: EASY
@ Bar magnet, with north and south

FROM BEGINNING To END: 10 MINUTES

OTHER CATEGORIES: SCIENCE clearly indicated
© Tape
Which way is the North Magnetic © Small plastic storage container with
# Pole? Use a magnet and a few a flat bottom
household supplies to quickly @ Large bowl full of water
and easily figure out exactly which
direction is north, THE STEPS

Il Tape the magnet inside the bottom of a
small plastic storage container.

2, Place the Plastic container into a large
bowl full of water so that it floats.




d of the bar magnet.
f paper and thread
as you would a needle
in the needle all the

snds of the needle are
see which direction

(ting.




0ap of other brangs
Lever 2000, Olay, p i

~ m TN

vI'vory soap ona

r"’1.rmnute*. watching it
door of the microwave.

burmng soap turn o
immediately.) Record)
each brand.
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(GE CREAS I A BAC

LEVEL OF DIFFICULTY: EASY THE STEPS
FROM BEGINNING To END: 30 MINUTES 1. In one mixing bowl, mix 10 cups of s
OTHER CATEGORIES: MATH and 1 cup SEwator:
What happens when salt isadded 2, In the other mixing bowl, mix 10 cups o
# to ice? How does the tempera- ice, 1 cup of water, and the salt.
e doutana 3, Wait a few minutes, then use a thermo-
e st meter to measure the temperature of

get rewarded with a delicious frosty

. Which mixture is colder?
treat for all your hard work. each bowl. Which mixture is colder

4. Add the milk, sugar, and vanilla to the
MATERIALS small baggie. Squeeze the air out and
2 large mixing bowls seal it up tightly.
Measuring cups and spoons
20 cups ice (divided)
2 cups water (divided)
6 tablespoons salt

©
: 5. Dump the salty ice mixture from the
)

®

© Thermometer

°  pla

]

©

°

e

©

second bowl into the large baggie.

b, Place the small baggie inside the large

baggie with the ice mixture and seal it




The Hows and Whys To make e
of homemade ice cream, e
to beparually frozen. Most freezers
are set at ~10 degrees Fahrenheit. so
UG milk directly in the freezer and
leaving it there makes the milk freeze
solid, which makes the texture chunky
and 1cy instead of smooth and creamy.
Water freezes at 32 degrees Fahrenheit,
but because milk contains proteins and
fat, it freezes at a lower temperature.
‘This means that trying to freeze milk
with ice cubes won't work. When salt is
added to ice, it lowers the freezing point
of the ice, making it melt. This leaves
a salty ice mixture that is much colder
than 32 degrees Fahrenheit. The tem-
perature of the salty mixture is close to
0 degrees Fahrenheit! (You can verify
this with a thermometer.) This tem-
rature is cold enough to freeze milk
~ into homemade ice cream in less than
10 mu'\utes without freezing it solid.

- - -

4 -—
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LEVIVATING FIRE-PORE BALL

RN EL CRDIFFICULTYAEASY 4. Place a ping-pong ball into the Cone,
FROM BEGINNING TO END: 15 MINUTES Blow into the long end of the straw ap
OTHER CATEGORIES: SCIENCE watch what happens|

Can you make a ping-pong ball Observations What happens when you b]
# magically levitate in the air? Use air into the straw? How hard do you have

just a few simple supplies to blow to get the ball to levitate?
complete this cool science trick and

learn all about air pressure. Now Try This! What happens if you use

a longer or a wider straw?

MATERIALS
© Cone-shaped paper cup -
© Scissors The Hows and Whys Bernoulli's principle
© Bendable drinking straw states that if air speeds up, the pressure
© Tape

is lowered. The air that you are blowing:

® Ping-pong ball around the sides of the ping-pong ball

. is moving quickly, which means it's at
THE STEPS . @lower pressure than the surround-
I. Use scissors to cut the tip off of a | Ing, stationary air. Gravi ty pulls the
cone-shaped paper cup. : PIng-pong ball downward while the air

blowing from below the ping-pong ball
forces it upward. When all the forces
the ping-pong ball are ba]-
pvers in midair,

2. Insert the short end of a bendable

drinking straw into the hole from the
bottom of the cup.

3. Securely tape the straw and the cup
together. Bend the straw 90 degrees so
you can hold it horizontally and keep the
cup upright. )




THE STEPS

1. Push a thumbtack through the cenzer
the pie tin so the point is sticking ou:

ofthenn

\ plate vigorously for a2
rith wool or on your hair

inum plate to the



r qtions What did you see when the
num plate touched the foam plate?

This! What other metal objects
u use to make the charge jump

The Hows and Whys Rubbing the foam
plate with wool gives it a static charge
by transferring electrons from the wool
to the foam plate. When you hold the
pie tin near it. the charge jumps from
the plate to the tin. You should see a
tiny flash as the charge travels through
the air.

Lightning works ina similar way.
Within a thundercloud, millions of fro-
zen raindrops bump into one another.
This friction creates an electrical
charge that builds up until the bottom
of the thundercloud develops a nega-
tive charge, creating a positive charge
on the ground below. The charge com-
ing up from the ground eventually
connects with the charge in the clouds

and a lightning bolt strikes.



WAKED EEE |

LEVEL Of DIFFICULTY: EASY
EROM BEGINNING TO END: 24 HOURS

What happens to an egg when
# it is soaked in vinegar? In this

experiment, you will learn about
the reaction between an acid and a base,

plus you'll get to create something
you've probably never seen before.

~wution: Always wash your hands
- with soap and water after you han-
dle raw eggs.

ARTERIALS

) 3cups orjars

I White vinegar

I Food coloring
3 whole eggs

HE STEPS

Fill the cups or jars with enough vinegar
to cover an egg.

Add a few drops of food coloring to each
cup of vinegar and mix them in.

Carefully add an egg to each cup.

4, Place the cups in the refrigerator and legy,
them overnight. Check on them every fey
hours to see how they are changing,

observations What did you notice about the
eggs as they soaked in vinegar? What do
they look like after 24 hours? What do they

feel like?

Now Try This! Fill up 3 new cups with differ-
ent clear liquids. Some ideas to try include
corn syrup, honey, hand soap. soda, salt
water, and soapy water. Place an egg into a
different liquid each night in the refrigerator
and see what happens.

The Hows and Whys The eggshell dis- |
jar is an acid and
f : called

solves because

e - 3 e




4, Make sure the paper plate and pencil
stay in the same position throughgy, .
activity. Place something heavy (like
book or a full water bottle) on part of ;
paper plate to keep it in place. )

5, Each hour on the hour, trace and labg] th
pencil's shadow. ;

3 sz to getat least 8 shadows traced ina
w. The more shadows you capture,
better your sundial will be.
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POLLEY SYSTEM

LEVEL OF DIFFICULTY: EASY
FROM BEGINNING To END: 30 MINUTES

Can you engineer a pulley that
# can lift a heavy load? Learn how
this simple machine works to lift

and lower objects and experiment to see
how much weight it can move.

MATERIALS
2 cardboard tubes from paper towel rolls
Scissors
Long pencil
Empty spool of ribbon
Masking tape
Small paper cup

Yarn
Small objects, like cereal, plas!
paperclips

C ¢ 0 ¢ ©C © ©

THE STEPS

1. Carefully use scissors to poke a hole big
enough for a pencil to fit through in 4
cardboard tube, about 2 inches from the
end. Poke another hole directly Opposite
the first hole. Do the same with the
other tube.

2, Fit the pencil through the center hole of
the empty spool of ribbon.

3. Insert one end of the pencil through the
holes in one cardboard tube and the othe
end of the pencil through the holes in the
other cardboard tube so that about an
inch of pencil hangs out each side.

o 1ape the cardboard tubes upright to a
: irface with the pencil at the top.

2 holes opposite
r the rim of the cup.




4, Thread a piece of yarn through the holes
and tie it together to give the cup a short
bucket handle.

7. Cut another piece of yarn about 3 feet
long and attach one end to the handle.
Thread the other end over the ribbon

spool pulley.

8., Load up the cup with sorme lightweight
objects. Pull the end of the yarn to lift the
cup using your pulley systern.

observations How much weight canyour
pulley systern 1ift? Are there any adjust-
ments you need to make sO tha
is more sturdy?

t the system

Now Try This! Can you add more pulleys
to your system? Does adding more pul-
leys affect how much weight the system
can move?

The Hows and Whys A pulleyis a simple
machine that uses grooved wheels and
a rope to raise. lower, or move a load.
Using a pulley reverses the direction

of the lifting force, making it easier to
move a load. With a pulley, you can pull
the yarn down to move the load up!

ENGINEERING
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 SEAVYERCO PECPLR

observations What happens when dish

LEVEL OF DIEFICULTY: EASY R e
FROM BEGINNING TO END: 10 MINUTES soap is dripped in

-, What happens when dish soap is Now Try This! Repeat this experiment using
# dripped into water? Why? Create salt water instead of tap water. How are the
™ theillusion that pepper is fleeing results the same or different?

from a drop of soap in this fun and easy
'science experiment.

The Hows and Whys The molecules on
the surface of a liquid bond tightly
plate,orwide together to form a little dome. This is
: . called surface tension. Pepper is light
enough to float on water's surface
without breaking the surface tension
However, when soap is dripped into

j “ter. all the Soap molecules bond
wa olecules, which breaks the




0 WAVES EXPERUILLY

VS

Observations What can you hear when your

friend hits the spoon with the ruler? Does it

sound different when the string is held close

versus holding the string far away from your
rels by doing this ears? How long does the sound echo?

ound waves experi-

Ur Vi Now Try This! Try attaching different sizes

of spoons and forks to the string to see how

they each sound when hit with a ruler.

The Hows and Whys Sound is simply
vibrations that travel through the air or
. through another medium. In this exper-
' iment, hitting the spoon with a ruler

. makes the spoon vibrate. Those vibra-

| tions travel up through the string into

' your ears, which your brain interprets

. assound.



ions Which methog empis;
 the bottle the fasteq”

y This! Experiment to disco:
‘way to transfer all the wa
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easier for air to c0"* 1” .
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Observations Did any water spill?

Now Try This! What happens if you try this
experiment using a plastic grocery bag?
How about a water balloon?

. The Hows and Whys Plastic storage

: bags are made of a polymer called
low-density polyethylene. When the

. pencil pierces the plastic. the sharp

. end of the pencil squeezes through the

. chains of the polymer without breaking

. them. These chains are very flexible
and actually move over to form a seal
around the edge of the pencil so that nc
water is spilled from the baggie.



MATERIALS
Plastic zip-top bagg
Water

| Several sharpened |

{ THE STEPS

Fill up the

Aty Qr
water. oC \

the top is zipped !

Hold the baggie i
your other hand!
the way through

other side

Continue

many l{.“."—.'f‘;'.'lx':' a
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WIH0-POWERED CAR

LEVEL OF DIFFICULTY: EASY
FROM BEGINNING To END: 45 MINUTES
OTHER CATEGORIES: ENGINEERING, MATH

Can you design and build a sail to
attach to a toy car that will make
the car move, powered only by
the wind? Have a race with a friend to
see whose car goes the farthest.

L7

MATERIALS

© Craft supplies, such as paper, craft sticks,
index cards, wooden skewers, plastic bags,
and string

© Scissors

© Tape

© Toy car

© Fan or blow dryer

© Tape measure

THE STEPS

I Construct a sail for a toy car using
scissors and any craft supplies you
have available at home,

2. Attach the sail to the car with tape.

3. Test out the sail by blowing air into it
using a fan or a blow dryer. If you don't

have access to either of these tog)s. you
can just use your breath to blow int,

the sail.

4, Set up the wind-powered car directly in
front of the source of the wind. Lay the
tape measure out on the ground and tape
it down so it doesn't get blown away.

5. Turn on the fan or blow dryer and see
how far your car travels.

Observations What kinds of sail designs
enable the toy car to trave] the farthest?

How can you modify your design to make
it better?




