SCIENCE EXPERIMENTSNITH PAPER
StevenW. Moje

Amaze your eyes

From paper bags to cdboad boxes, fom crinkly cepe to thin tissue—pick any kind of paper and write
your ticket to science fun! Just add some easy-to-find materials like ping-pong balls and comlesateral cr

weather vane to [earn about a@r paper bridge and hiis to demonstrate balance, and a spinning spiral snake
to show the power of heat. .

Go up, up, and away with index-danelicopters. Make a bang with a paper pop@ause static cling with
a tissue-paper doll. Other experiments work with chegiBght, motion, math, and watelt’s the perfect
combination of science and play—2100 times over!



PREFACE

Paper is one of the simplest, versatile, available and least expensive materials known to huithougidmost
commonly used for writing, packaging, and wrapping, it is also perfect for doing science experiments. Humans h
used paper or paper-like substances for thousands of years. The word paper comes from the word papyrus, a
from which the ancient Egyptians produced a material like paper to write upon. Nowadays, wood pulp from trees is
usual source of paper fibef® make papethese fibers are mixed with agaramount of wateBmall amounts of
additives such as glue and clay are mixed in, and water is removed through wire screens. The paper fibers deposi
the screens are dried, smoothed, and cut to give many types, thicknesses, and sizes of paper

In this book, you will learn how to do 100 exciting science experiments with Eaperiments are ganized into
these categories: diialancing, chemistrglectricity and magnetism, flying things, heat, light, motion and inertia, noise-
and sound-makers, topologyater and other experiments.

This book is easy enough for children to do, but can be enjoyed by other people as well. The experiments in
Simple Science Experiments with Paper are fun, @aslysafe to do, and can be performed using materials and
equipment commonly found around the hotlisachers, parents, and children alike will delight in discovering the many
ways in which paper can be used to learn and enjoy science at home and in the classroom.

TYPES OF RPER

There are many ddrent sizes and weights of pageaper size ranges from small, 3x5 inch (7.5 x 13 cm) scratch
pads to medium, 8.5 X.1nch (22 x 28 cm) school notebook papetaige construction papeartists paperand
newsprintYou will find these and many other sizes and kinds of paper at your local guacity arts & crafts, or
hobby supply store.

Paper weight ranges from light to heaMye heavier and thicker the paphe stronger itis. Lightweight paper
(such as onionskin or erasable typewriter paper) is good for activities where light weight is important, such as mal
airplanes or kites. Medium-weight paper (which includes notebook gapestch pads, and computer printer paper)
is fairly strong and not too heawcan be used for most of the experiments in this book. Heavy-weight paper (fot
example, index cards or cardboard) is good for construction activities where strength and stability are important,
as building paper towers, and for balancing objects.

The types of paper used in this book are:

» Brown lunch and grocery bags

«Cardboard (packing boxes, cereal boxes, etc.)
«Cardboard oatmeal cartons (cylinder-shaped)

*These are standard sizes in the US. Paper sizes in other countries are slightly different in size. Use the closes
if these aren’t available to you.

» Cardboard tubes from toilet paper or paper towels
» Computer printer paper

» Coffee filters

« Construction and drawing paper

» Crepe paper

* Dollar bill (or other paper money)

* Index cards (small and large sizes)

* Manila file folders

* Newspaper



* Notebook paper
* Note pads

* Onionskin paper
* Paper cups

» Paper plates

» Paper towels
Tissue paper
Toilet paper
*Waxed paper
*Writing paper

OTHER MATERIALS

Materials (in addition to paper) used for experiments in this book are:
* Bowl

*Bugs (crawling and flying)

*Buttons

« Cartons from orange juice of milk

 Coat hanger

« Coins (pennies, nickels, quarters or other coins)
» Comb for hair

« Cornstarch

» Dishwashing liquid

» Drinking straws (for soda, flexible and straight)

* Food coloring

«Fruit (soft fruit such as grape and banana)

* Glue (school glue)

* Ice cream or craft sticks

* Lemon and orange juice

 Metal washerbolt, nut, and nail

Paintbrush

sPaper clips (jJumbo and standard sizes)
*Ping-pong ball

*Pipe cleaners

* Plastic soda bottle

* Plastic wrap

* Plates (plastic, polystyrene foam, and aluminum)
*Rocks



» Rectangular pencil eraser
*Rubber bands

 Sand, salt, sugaice, or other small-grained materials
*Seeds

*Soap

* Spool of thread

*String

sThumbtack or pin
sToothpicks

sWater and ice

*Wool

TOOLSAND EQUIPMENT

Tools and equipment used for experiments in this book are:
Ballpoint pen

» Books

» Drawing compass

sLamp

» Magnet (store-bought for experiment, or else use a refrigerator or shower-curtain magnet)
» Markers (water-based and permanent)

* Pencil

* Plastic dishpan

* Plastic funnel

*Plastic or glass drinking glass

* Ruler (or yardstick or meter stick)

*Scissors

*Tape (clear cellophane tape, masking tape, and duct tape)
sToaster

*Wide-mouth jar with lid



PAPER FAN

You will need:
Notebook papetape
What to do:

Fold a sheet of notebook paper into an accordion shape. Pinch together the folds, 1 to 2 inches (3to 5 cm) 1
one of the end3ape the folded end to make a handle. Grasp the handle and wave your hand backmal\folith.
feel a cooling breeze on your face!

How it works:

Even though you cannot see s just as real as objects that are visfilehas mass and takes up space, just like
visible objectsWhen the paper fan moves the wau feel the motion of the air as a breeze on your face.

More science fun:

Make fans out of lgier and smaller pap®Yhich size gives the strongest breeze? Is there a limit to the size (smalles
or largest) of the fan that you can make?

PAPER PLATE FAN

You will need:
Paper plate, ice cream (craft) stick, tape
What to do:

Tape an ice cream stick to the back of a paper plate. Grasp the stick and wave the plate backandvidfimel
a cooling breeze on your face!

How it works:

Just as with a paper fan, the paper plate fan pushes air when you move the fahdtiedbme round surface of
the paper plate fan pushes theyaiu feel it as a breeze on your face.

More science fun:

Which fan (paper or paper plate) gives a stronger breeze? Make fans from larger and smaller paper plates. W
size gives the strongest breeze? Is there a limit to the size of the fan that you can make? Make fans from other tyy
plates (plastic or polystyrene foam).



PAPER SHEETAND PAPER BALL RACE

You will need:
Notebook paper
What to do:

Crumple a piece of notebook paper into a ball. Drop it at the same time as you drop a flat sheet of notebook p:
The piece of paper takes longer to fall than the ball of paper

How it works:

There is more air pressing on the surface of the flat piece of paper than on the surface of the paper ball.
crumpled up ball has less air to push out of the way as it falls than the flat piece of paper does. That is why the bal
the ground first.

More science fun:

Do the experiment with different sizes and shapes of paper sheets and paper balls. Which sizes and shape
fastest? Which falls slowest?

INDEX CARD FALL

You will need:
Index cards
What to do:

Hold up two index cards, one on edge and the other
flat. Drop them both at the same time. The index card
which is on edge will reach the ground ##er a short
distance, the “on-edge” index card will behave as the
other (flat) index card does, dropping with a random
floppy motion which alternates from horizontal to
vertical.

How it works:

As with the flat vs. balled-up piece of pafibe object that has a greater surface area exposed to the air falls mor
slowly.

More science fun:

Use different sizes of index cards. Which size falls fastest? Bend an index card. Does it fall faster or slower thau
unbent card?



PAPER ON RALLING BOOK OR COIN RACE

You will need:
Paperbook, coin
What to do:

Place a piece of paper on top of a book; make sure that the paper is smaller than the book. Drop botlinegethel
paper will stick to the top of the book. Now drop a piece of paper by itself. It falls much more Bloalgimilar
experiment with a smaller piece of paper placed on top of a large coin (instead of on a book).

How it works:

The book and coin push aside the air in front of the pBpethis reason, the paper falls at the same (fast) rate as

its heavier “helper” (the book or coi) piece of paper falling by itself cannot as easily overcome air resistance.
Consequentlyt falls more slowly

More science fun:

Drop different sizes of paper on different weights of books and coins. Which combinations of sizes and weights f
fastest?

AIRFOIL

You will need:
Notebook papestrawtape
What to do:

Bend a piece of notebook paper in half. Place a straw inside thegdapgthe bendllow 1 inch (2.5 cm) of
the straw to stick out of the papEaipe the loose ends of the paper together to make an wing-like shape or airfoil.
Blow along the top of the airfoil. The paper will lift into the air!

How it works:

Moving air has less pressure than stillue faster that air moves, the less air pressure Ain@assing over the
curved top of the airfoil has to travel further (and thus faster) than air on the flat bottom of the airfoil. Since the ai
passing over the bottom of the airfoil has more pressure than air passing over the top, the airfoil is pushed up.

More science fun:
Blow harder on the airfoil. Does the airfoil rise more quickly? Make a larger airfoil, using a large brown grocery

bag and wooden dowd&lour breath will probably not be strong enough to cause the airfoil tdoisecate a
stronger wind, use a hair dryer or the blower end of a vacuum chémein works better?



PAPER STRIPAIR LIFT

You will need:
2x5inch (5 x 13 cm) strip of notebook paper
What to do:

Hold a 2 x 5 inch strip of paper between your thumb and forefiBtpav along the top of the striphe strip will
rise!

How it works:

Moving air has less air pressure than stillfdie still air below the strip pushes with more force than the moving air
above the strip, so the strip of paper rises up.

More science fun:

Which size, shape, and type (weight) of paper rises most easily?

PAPER BRIDGE SAG

You will need:

5x8inch (12.5 x 20 cm) index card, notebook paper

What to do:

Bend down the 5 inch (12.5 cm) edges of a 5 x 8 inch index card about 0.5 inch (1 cm). Place the card ¢
tabletop, resting it on the casdent edges. Blow underneath the cBing.card will sag toward the tabletop.

How it works:

The air moving underneath the card has less pressure than the still air aboveAkaceslllt of this, the card is
pressed down toward the table-top (toward the lower pressure region between the card and the tabletop).

More science fun:

Do the same experiment with a lighter weight pagerh as notebook papeiow much more readily does the
paper sag?



PING-PONG BALL STUCK IN FUNNEL

You will need:
Plastic funnel, ping-pong ball
What to do:

Place a ping-pong ball into a plastic funiiie}.to blow the ball out of the funn&ou will not be able toThe harder
you blow the more tightly the ball clings to the bottom of the funnel.

How it works:
Air moving around the ping-pong ball has less pressure than the air above it, so the ball stays in the funnel.
More science fun:

Use other lightweight objects, such as balls of paper or small balloons. Which remain in the funnel? Which are blc
out? If any objects are blown out, do they have shapes that are less smooth than the surface of the ping-pong b

INDEX CARD STICKS TO THREAD SPOOL

You will need:
3x5inch (7.5 x 13 cm) index card, spool of thread, round toothpick
What to do:

Push a round toothpick halfway into the center of a 3 x 5 inch index card. Place the index card on the top of a s|
of thread, with the toothpick sticking into the sppbbleTry to push away the card by blowing through the hole at the
other end of the spodfou will not be able to remove ithe harder you bloythe more tightly the card sticks to the
spool! Hold the spool upside dows long as you continue to blpthie card and toothpick will stay fastened to the
spool!

How it works:

Air flowing around the bottom of the index card has less pressure than air above the card, so the card stays atte
to the spool. (The toothpick keeps the card from slipping sideways off the spool.)

More science fun:

Try other sizes of index card&hich size works the best?y notebook papevwwhen you blow through the spool,
does the paper stay fastened onto the spool as easily as the index card does?



PAPER BALLAND SODABOTTLE

You will need:
Empty plastic soda bottle, small ball of paper
What to do:

Wad up a small piece of paper into a ball that is slightly smaller than the mouth of a sodayotttidow the ball
into the bottleYou will not be able to!

How it works:

The air in the bottle hinders the paper ball from being blown in. If the ball is just barely smaller than the opening «
the bottle (and does not fall in all by itself), there is not enough space for air to escape between the surface of the
and the inside of the mouth of the bottle, so the ball will not go in.

More science fun:

Try balls made of diérent types of paper and of other materials, such as aluminum foil. How easily will they go into
the bottle?

DRY PAPER INA GLASS DUNKED INTO WATER

You will need:
Paperglass, dishpan of water

What to do:

Wad up a piece of paper and wedge it into the bottom of a drinking@lasshe glass upside down and push it
into a dishpan of wateFhe paper will not get wet!

How it works:

A small amount of water is forced into the mouth of the glass when the glass is pushed below the surface of
water However since the air in the glass cannot escape, it presses back against the water until the pressure of t
equals the pressure of the wattre wad of paper wedged into the bottom of the glass is safely out of the reach of th
water so the paper does not get wet

More science fun:

Use taller or wider glasses. In which type of glass (taller or wider) does water rise more? Push the glass compile
below the surface of the watBroes the paper still remain dry?



UPSIDE-DOWN GLASS ORNATER DEFIES GRXITY

You will need:
Drinking glass, watewaxed paper
What to do:

Fill a drinking glass with wate€arefully slide a piece of waxed paper onto the top of the glagds.holding onto
the paperquickly turn the glass upside down. Let go of the pdjerwater will stay in the glass and not fall out!

How it works:

Air pressure outside the glass (14.7 pounds per square inch or 2.3 kg per square centimeter) presses the v
paper up against the mouth of the glass. If the glass is completely filled witftheatezight of the water is not enough
to overcome the air pressure against the waxed.paper

More science fun:

Use other types of papeuch as notebook paper or cardboard. Do any of them work as well as waxed pape
Why or why not?

NEWSHRAPER GLUES RULERTO A TABLE

You will need:
Ruler or yardstick or meter stick, newspapspe
What to do:

Slide a ruler underneath several flat sheets of newspaper until only 2 inches (5 cm) of the ruler stick out. Strike
ruler suddenly with a thick roll of (additional) newspape ruler and flat sheets of newspaper will stay in place.

How it works:

Air pressure on top of the newspaper keeps the ruler in place. If the ruler is slowly pressed down, the newsp:
will lift up. But if the ruler is struck hard, air cannot move out of the way fast enough and holds the ruler in place. (No
for best results, use a long measuring stick such as a yardstick or meter stick, which runs the entire length o
newspaper sheets.)

More science fun:

Change the length of ruler that sticks out from beneath the newsghpeis the maximum distance that the ruler
can stick out before the newspaper can no longer hold down the ruler? Put more newspapers on the first several
of newspapekVhich holds the ruler to the tabletop better: (1) stacking the papers straight up and down on top of e:
other or (2) overlapping the papers on top of each other?



WEATHER VANE
You will need:

2 straws, a jumbo size paper clip, a standard size paper clip, a5 x
8inch (12.5x 20 cm) index card, scissors, plastic plate, masking tape

What to do:

Make a weather vane top by cutting an arrow head and arrow tail
from the index cardlape the head and tail to the opposite ends of a
drinking strawUnbend a standard size paper clifck3he opened-
up (pointy) end of the paper clip through the middle of the skamv
safety cover the point with a piece of masking tapgek3he other
(round) end of the standard paper clip into a second.straw

Open up ajumbo paper clip and bend one loop at a right angle to
the other loopTape one end of the jumbo paper clip to the bottom of
an inverted ‘plastic plate. Push the other end of the jumbo paper clip
into the empty end of the second straw (see drawiakp.the weather
vane outside on a breezy daie weather vane will point in the
direction from which the wind is blowing.

How it works:

The winds force on the head and jumbo clip tail of the vane causes the vane to point parallel to the direction in wk
the wind is blowing. Because the tail is larger than the head of the weather vane, the wind forces the tail away frol
As a consequence, the arrow head points to the direction from which the wind is coming.

More science fun:

Place the weather vane in front of a window of your house on a breeDpédayhe window have air blowing in,
blowing out, or neither? Do the windows on the same side of the house have the same direction of wind flow?

BALANCING EXPERIMENTS
PAPER BRIDGE

You will need:

2 books, 2 pieces of notebook papére 8.5 x 1 inches
(22 x 28 cm)

What to do:

Place two books a distance apart from each other that is about % the length of a piece of notebbaly paper
piece of paper between the books. The paper will sag to the top of the table, not supporting its own weight. F
second piece of paper lengthwise four times into Z (accordion) shapes (see drawing). Rest the folded paper ¢
books as shown. The paper will remain straight, supporting its own weight. It will even support the weight of ot
objects, such as additional pieces of papegver clips, pencil, erasers.

How it works:

Folded paper is resistant to bendisgiece of paper when folded can support more weight than a flat piece o
paper

More science fun:
Explore diferent weights and lengths of pajWhat size and type of paper make the best paper bridge?



PAPER TOWER

You will need:
20 to 50 sheets of notebook or scratch paper
What to do:

Build a tower made from stacked pieces of papeld half of the papers in¥g Z, or U-shaped columns (U
shapes are showihese are the vertical (straight up and down) pieces of your papertbepaper sheets you
didn’t fold are the horizontal pieces of your tower

How it works:

The folded pieces of paper are more rigidffgtiin are the flat pieces. Pieces of paper fold€ddnor U-shaped
columns resist bending more than flat sheets of paper do. The flat sheets provide a stable surface for the columns
on.

More science fun:

How high a tower can you make? Do large pieces of paper work better than small pieces of paper? How larg
small can the pieces be?

PAPER BLOCKS

You will need:
Index cards, tape
What to do:

Fold index cards into three-dimensional shapes with triangglzeire, and circular cross-sectidiape the ends of
each card together to maintain its shape.

How it works:

The harder itis to bend a block, the stronger and sturdier it is. The stronger the block, the taller the structures w
can be made from that shape of block. Sheets of paper bend more easily than paper blocks do because the
fibers in flat sheets are freer to move around than the paper fibers in theYuoaan see thisfett when you crease
a piece of pape€reasing actually breaks some of the fibers in p&hese broken fibers are not able to fully return
to their uncreased position. Just try to unfold a crumpled-up ball of paper and return it to its original atistalie.
not be able to!

More science fun:

Which shapes make the strongest blocks? Make short and long tubes. Which are stronger: short tubes or
tubes?



BALANCING BLOCKS

You will need:
Index cards, tape, small stones
What to do:

Fold index cards into three-dimensional shapes that have square or
rectangular cross-sectioiape the edges of each index card together
to keep its shap&ape small stones (or other small heavy objects,
such as coins) inside the blocks. Stack the blocks. See how far off
center you can stack them.

How it works:

Heavy objects (stones or coins) inside the blocks change the blocks’
center of gravity (center of balance). If the heavy ends are clustered
around the center of the stack of blocks, some very interesting structures
can be created! Make some crazy towers that look as if they’re about
to tip over!

More science fun:

See how high and how fast you can build a toRlace flat index cards on top of the tavitaw many additional
cards can be stacked on top of the balancing blocks before the whole thing tips over?

MOMMY & BABY HAPPY FACE BALANCERS

You will need:
2 index cards, flexible strawape, scissors
What to do:

Draw a picture of Mommy face on an index card. Draw Babfdce on another index card. Cut out both faces.
Tape one end of a straw to the bottom of Monsfigte Tape the other end of the straw to the top of Batace.
Balance Mommg chin on your fingertip!

How it works:

The reason that Momng/face doeshbfall off your finger is that her face is balanced by BalfgteThe center of
gravity of Mommy and Baby is below your fingertip. In order for Monsigite to fall dfyour finger the center of
gravity would have to be raised. Since a center of gravity always prefers to be as low as possibles Kéoaand
Baby’s face remain balanced on your fingertip.

More science fun:

Draw Daddys face (bigger than Momns)'on an index card, cut it out, and substitutes it for Momfage. Does
Baby’s face now need to be bigger in order to balance the Balddg?



BALANCING BIRDS

You will need:
Three 5x8 inch (12.5 x 20 cm) index cards, tape, thread
What to do:

Cut three birds from 3 index cards. Cut two equal sized pieces of thapad thread to the center back of each
of 2 of the birds and tape the other end of each thread to a wing tip of the third bird (see drawing). Balance the I
of the third bird on the end of your fingertip.

How it works:

In order for the center bird to fall off your fingertip, one of the two lower birds would first have to rise. This woulc
cause the center of gravity to go up. Since the three birds want to keep their overall center of gravity as low as pos:
the center bird remains on your fingertip.

More science fun:

Try different sizes of birds and fdifent lengths of thread. How many birds can you hang from the center bird? How
large can they be? How small?

U-SHAPED RAPER BALANCER

You will need:

Large index card, 5x8 inches (12.5 x 20 cm), 2 pennies (or other small coins), 4
toothpicks, tape

What to do:

Cut a U shape from a & index cardlape a toothpick to the center bottom of the
U, parallel to the two sides of the Tape a penny to each end of the tiff&h the U by
taping three more toothpicks to it, as showrn the U upside-down. Balance the
toothpick on the end of your fingertip or on a pencil er&eivel the U around on your
fingertip. It will turn without falling off!

How it works:

The U swivels around without falling off your fingertip because its center of gravity is
below the tip of the toothpick. The U does not tip over because it tends to keep its center
of gravity as low as possible.

More science fun:

Experiment with objects lighter than pennies, such as buttons. How lightweight can
the object be before the U tips over?



PENCILAND NEWSRAPER BALL BALANCER

You will need:
Pencil, 2 pipe cleaners, newspaped masking tape
What to do:

Wad up a piece of newspaper into a ball and tape it to keep the
ball from openingTape the ball to the end of a pipe cleaRepeat
with a second piece of newspaper and pipe cletayee the other
ends of each pipe cleaner 1 inch (2.5 cm) above the point of a pencil.
Balance the point of the pencil on your fingertip.

How it works:

The pencil balances on your fingertip because the center of gravity
of the pencil, pipe cleaners, and newspaper balls is below the tip of
the pencil. The pencil does not fall over because it wants to keep as
low a center of gravity as possible.

More science fan:

Change the length of the pipe cleaners. Change the size and weight of the newspapgitbalish the pencil
over How easy (or hard) does it become when the length and size or weights increase?

PAPER CLIPAND PAPER BALL BALANCER

You will need:
Jumbo paper clip, 2 pipe cleaners, newspapasking tape
What to do:

Tape two pipe cleaners 0.5 inch (1 cm) from one end of a jumbo
paper clip and on opposite sides (see drawiragpe a newspaper
ball to the free end of each of the pipe cleaners. Balance the paper
clip on your finger

How it works:

The paper clip balances on your fingertip because the center of
gravity of the combined objects is below the tip of the paper clip. The
paper clip does not fall over because it wants to keep as low a center
of gravity as possible.

More science fun:

Substitute a chain of paper clips for each of the newspaper balls. How many paper clips does it take to give as r
stability as the newspaper balls have?



BALANCING NEWSPFAPER ROLLS

You will need:
Newspapers, masking tape, coat hanger
What to do:

Take 4 sheets of 23 x 27.5 inch (58 x 70 cm) newspaper and fold them
together in quarters so they are 11.5 x 13.75 inches (29 x 35 cm). Roll them on
the 13.75inch side into a roll as seen in the diagrape the roll so it doedn’
unroll. Make 2 more rolls the same wagpe two of the rolls to the corners of
a coat hanger (see drawing). Insert the hook of the coat hanger into an end of
the third tube. Balance the end of this tube on your fingertip.

How it works:

The center newspaper roll balances on your fingertip because the center of
gravity of the combined objects is below the bottom of the roll. The roll does
not fall over (unless tipped excessively) because it tends to keep as low a
center of gravity as possible.

More science fun:

See how heavy the center roll can be before the balancing newspaper rolls
structure tips over and fallssgbur finger

DIVING BOARD MAN

You will need:
2 index cards, ice cream (craft) stick, flexible sitayve
What to do:

Cut out a man and a shark from two index caraise the short end of
a flexible straw to the masmankles, and the other end of the straw to the
mouth of the shark. Bend the straw at a 30 to 45 degree angle, so the shark
is directly below the man. Place the nsfie'et on the end of a craft stick
plank. Hold the other end of the stick in your hand. The man will not fall
over, but will instead tip back and forth as he peers nervously over the edge
of the board, watching the shark!

How it works:

The man balances on the end of the board without falling off because the
shark keeps the center of gravity below the si@€tThe man stays on
the board (unless someone pushes him off, or he collapses and dies of
fright) because he tends to keep as low a center of gravity as possible.

More science fun:

If the man is too heavy he will fallfadhe boardTry different sizes and weights of man and shark to see what weight
of each is required for him to stay on the board!



TOOTHPICK TOP

You will need:
Index card, toothpick, scissors, and tape.
What to do:

Cut acircle from an index card. Next, push a toothpick through the center of
the circle to make a topape the toothpick to the circle. Grasp the toothpick and
spin the top.

How it works:

The top spins because of centripetal force, which stabilizes the spinning disk.
When the top slows down enough, it loses its stability and fallsYoamercan
observe this same thing with a bicycle wheel. When your bicycle is going fast
enough, it stays upright. Howeywahen it goes too slquhe bicycle falls over
since the spinning wheels can no longer counteract the force of gndviti
wants to pull the bike over onto its side to give the lowest possible center of

gravity.
More science fun:

Try different sizes of circles cut from index cards. How small gelean the circle become before the top no longer
spins well? What size of circle gives the best spinning top?

CARDBOARD TUBE TUMBLER

You will need:

Cardboard tube from toilet papesck {or lage metal nut or bolt), index card,
masking tape

What to do:

Trace the circular end of the cardboard tube onto an index card in two places.
Cut out the circleslape a circle to one end of the tube. Put a rock ge ianetal
nut or bolt into the tub&ape the second circle to the other end of the tube. Place
the tube upright at the top of a flight of staliig.it over (dont roll it). The tube will
flip-flop end over end as it tumbles down the stairs.

How it works:

The rock or other heavy object inside rolls from one end to the other of the tube
when the tube goes down the stairs. The rock tends to stay as low to the ground as
possible because of graviyg the tube tumbles, the momentum of the rock carries
it to an unstable top-heavy position; the tube corrects itself by going to a stable
bottom-heavy positiois long as the cardboard tube is tumbling quickly enough,
the tube finds itself in the top-heavy position again, and the end-over-end tumbling
process repeats.

More science fun:

What is the best weight and shape of rock or bolt or nut to use in the cardboard tube to give the best and lor
tumbling action?



CHEMISTRY EXPERIMENTS

SOAP BOAT

You will need:
Index card, toothpick, soap, duct tape or other waterproof tape
What to do:

Cut a triangle from an index card. Bend (crease) the card slightly
down the middle. Duct tape a toothpick to one end of the crease, so
that half of the toothpick extends from the triangle. Stick a small piece
of soap on the toothpick. Place the boat in a tray of vidterboat
willmove!

How it works:

Soap breaks the surface tension of wiltater becomes “thinner” where the soap dissolMaslaws of motion
say that for every action there is an equal and opposite reddiire soap molecules push away from the boat and
into the waterthe boat pushes away from the soap that has just dissolved.

More science fun:

Try different types and brands of soap to see which works the best. Does soap that contains additives (such a:
conditioners) drive the boat forward as readily as a “pure” soap without additives, such as Ivory?

PAPERYELLOWING

You will need:

Different types of paper (newspasaratch papenotebook papeand
good quality white printer paper)

What to do:

Bend pieces of different types of paper in half. Place the pieces of paper
on a bright sunny window ledge, with half of each sticking up and the other
half lying flat. Check the papers every few days to see which paper discolors
the mostYou can tell the degree to which this occurs by comparing the part
of the paper that gets the Ssirays with the part underneath that doesn’
Low-quality paper such as newspaper will discolor (turn from white to yellow)
faster than better quality paper

How it works:

Low-quality paper is made using a process that has more achtinl jt.
when heated by sunlight, causes paper to discolor more qincktidition,
low-quality “white” paper is usually not as white as more expensive white
paperThe darker the papghe more sunlight it absorbs.

More science fun:

Cover part of each piece of paper with an object such as a toy block or paper doll. See how many days it take:
sunlight to create an outline of the object on your paper



HIDDEN MESSAGE INVISIBLE INK

You will need:

Notebook paper; paintbrush, pipe cleaaetoothpick; lemon juice;
heat source (such as a lamp or a toaster)

What to do:

With lemon juice, write a secret message on a piece of notebook
paper using a paintbrush, pipe cleaoetoothpick to writeAllow the
paper to dry for a couple of hours. Then hold it over a lamp or toaster to
warm it up. The message will magically appear!

How it works:

After the lemon juice dries, a residue ajamic solids is left behind on the pap#hen heated, the solids char and
darken, revealing the writing.

More science fun:

Try other liquids such as orange juice, apple juice, and milk. Do they work as well as lemoX$aits/other
kinds of papeMVhich types of paper work best? Does a more absorbent paper such as newspaper work as well
less absorbent paper such as notebook paper?

ELECTRICITY & MAGNETIC EXPERIMENTS

TISSUE APER DOLLS STATIC CLING

You will need:
Tissue or toilet papescissors, piece of woolen fabric, plastic or polystyrene foam plate
What to do:

Cut a small doll shape from tissue or toilet papkce the doll on top of an inverted plastic or polystyrene foam
plate (see drawingjurn the plate overhe doll, now on the under side of the plate, will fdllBlace the doll back on
top of the inverted plate. Rub the plate from below with a piece of woolen falmmcthe plate over so the doll is
underneath again. Now the doll will stick to the plate!

How it works:

When the plate is rubbed with the woolen fabric, it develops a charge (because of static electricity). The dol
attracted to the charge and sticks to the plate.

More science fun:

Put more dolls on top of the plate. Rub the plate with the woolen fabric and turn the pl&tevoveany dolls can
you add before they fall off?



MAGNETIC PAPER

You will need:

Paper or index card, metal object containing iron or steel (such as a
metal washer or paper clip), tape, magnet, plastic or aluminum plate

What to do:

Place the iron-containing metal object on a piece of paper or on an
index card. Fold the paper over the metal pi€ape the edges of the
paper together over the object. Place the paper and object on a plastic or
aluminum plate. Hold a magnet under the plate and move it back and
forth. The paper will move!

How it works:

The iron-containing metal object concealed in the paper is attracted to magnets. When you move a magnet un
nonmagnetic object such as a plastic or aluminum plate, magnetic force passes right through the plate, attractin
iron-containing object.

More science fun:

Test diferent metals to see which ones are attracted to the magnet when they are concealed inThe paper
different sizes and shapes of iron-containing metal objects (such as bolts, nuts, and nails) to see which are most str
attracted by the magnet.

FLYING THINGS

FLYING SPINNING PLATE

You will need:
Paperplastic or polystyrene foam plate, 8 pennies or other coins, tape, scissors
What to do:

Cutall but 2 inch (.5 cm) of the curved edge from a pafeestic, or polystyrene foam plate. Discard the outer rim.
Tape 8 pennies at equal distances around the edge of the plate. Go outdoors and throw the plate outdoors, \
spinning motion, just as you would toss a commercially made flying disk, such as a Frisbee.

How it works:

When the plate is tossed, the coins around its edge make it heavier than it was withéicies.through the
air, the weighted plate spins for a longer period of time and has more stability than an unweightédstbility is
similar to that of a rotating bicycle wheel.

More science fun:

Try different sizes and types of plates. See how many and what type and weight of coins give the longest-flying
most stable flying plates.



AIRPLANE

You will need:
8.5 x 11 inch (22 x28 cm) notebook pappe
What to do:

Fold the paper in half down the long dimension
(fig. 1). Fold the upper corners in so they meet at the
center fold (fig. 2). Fold the outer edges of the parts
you just turned in and part of the outer sides toward
the center again (fig. 3). Fold the plane in half along
the center crease (fig. 4) with the side folds on the
outside. Fold down the sides of the wings 1 inch (2.5
cm) out from the center fold (fig. Sjape the nose of
the plane (to keep the sides together and to add weight
to the front of the plane). Fly your airplane!

How it works:

The airplane flies because itis lightweight, has a streamlined shape which cuts easily themagteaimnvings which
help to slow it as gravity pulls it to earth.

More science fun:

Make an airplane of very lightweight but still relativelyfgi@iper such as onionskin papBoes it fly better than one
made with notebook paper?

INDEX CARD HELICOPTER

You will need:
Index card, jumbo paper clip, scissors
What to do:

Cut small rectangles out of two of the four
corners of an index card (see fig. 2). Cut the card
partway down the other long edge between halves
A and B (fig. 3)Attach a paper clip to the bottom
tab of the card. Bend the two bladeand B in
opposite directions (fig. 4your helicopter is now
ready to fly Drop the helicopter from the top of
some stairs, and watch it spin down, rotating all
theWay to the floor!

How it works:

When air strikes bladésand B, air flows past the blades in opposite directions, giving a spinning motion to the
helicopterThe weight of the paper clip keeps the bottom of the helicopter pointed toward the ground, holding t
blades in positiorAs long as air keeps passing through the blades, the helicopter will to continue to spin.

More science fun:

Try different sizes and numbers of paper clipgdifferent sizes of index card8y substituting less stipaper in
place of the index card.



INDEX CARD-STRAN HELICOPTER

You will need:
Index card, ballpoint pen, strascissors, masking tape, 2 paper clips
What to do:

Cut the largest square you can from an index card. Fold the square in quarters. Draw a blade on one of the
quarters of the card as shown (fig 2). Keep the card folded in qudfitrscissors, cut through the four layers of the
card where the blade is marked, making sure to keep all four blades connected at tpeertet the shapdith
the tip of a ballpoint pen, push a hole through the center of the card. Stick a straw 0.5 inch (1 cm) into the hole (fig
widen the hole as necessakttach two paper clips to the other end of the stBend each of the edges of the
helicopter blades a little, all in the same direction. Drop the helicopter from at least 5 feet (1.5 m) above the grou

How it works:

Since the edges of the helicopter blades are all bent in the same direction, when air strikes the helicopter blade
helicopter rotates as it falls through the air

More science fun:

Try different sizes and numbers of paper clip weigmsdifferent sizes of index cardgy substituting less sfif
paper in place of the index card. What happens to the direction the helicopter spins in when you change the pitch (t
angle) of the blades to the opposite direction? Does the amount at which the blades are bent affect the speed of rc
of the helicopter?

PAPER PLA'E HELICOPTER

You will need:
Paperplastic, or polystyrene-foam plate, 4 flexible straws, tape

What to do:

Tape the long parts of 4 flexible straws together to make a straw column. Bend the
short ends of the straws at right angles to the straw column. Keeping the short straw ends
at equal distances apart and at right angles to eachtafiesthem to the top surface of
a paperplastic, or polystyrene foam plale.fly the helicopterturn it so the straws are
underneath, and hold the straw column between both palms of your hands. Quickly move
your hands in opposite directions, keeping pressure on the straw column. When you have
moved your hands as far as you can, pull them away from the straw column. The helicopter
will fly , spinning through the air!

How it works:

Rotating the straw column also rotates the attached plate. Since the plate has a greater diameter and mass tl
straw column, this gives the helicopter significant spinning speed and stahitik/about the relationship of bicycle
foot pedals to the rear tire. Depending upon the gear ratio, just one turn of the foot pedals can cause the much |
rear tire to rotate several times. This increases the speed at which the bicycle can go.

More science fun:
Try using more or fewer straws. How many straws give the best helicdfitat’kind and size of plate is best?



PLATE KITE

You will need:

Paper or polystyrene foam plate, 4 plastic drinking straws, spool of strong thread or
twine, crepe papgplastic wrap, scissors, tape

What to do:

Cut the center out of a plate, leaving 0.5 inch (1 cm) rim. Discard the center and
save the rim. &k the end of one straw into the end of another sffape them
togetherRepeat with 2 other stravi@pe the ends of one of the double-length straws
(held horizontally) to the upper third of the undarface of the plate ririape the
second double-length straw at right angles across the first straws on the diameter of the
plate rim (see drawing). Cut off any parts of the straws that stick out past the edge of
the rim.Tape plastic wrap to the rim, stretching it as you do so. Canhgfplastic

sticking out past the edge of the rifape a 3-foot (1 m) long piece of crepe paper to the bottom of thédptethe
loose end of a spool of thread or twine to the vertical center of the kite on the plastic wrap surface (not on the str:
one-third from the top. Fly your kite! (It will fly nicely in a gentle breeze.)

How it works:

When air passes over and around the front part of a kite, an area of lower pressure is created on the back
Lifted by the air pressure difference between its front and back sides, the kite rises.

More science fun:

Make kites from different sizes of plates. Which fly better paper plate or polystyrene foam plate kites? Experime
with where the thread is attached to the kite; depending on the wind, the best position for the thread may not be ex
one-third of the distance from the top of the kite.

FINGERTIP PALM ROCKET

You will need:
Lightweight paper
What to do:

Cut a lightweight piece of papetlx 3 inches (3 x 7.5 cmiVrap the strip around the end of your pointer into a
curl (fig. 2). Twist aboutA inch (2.5 cm) of the edge at the end of your pointer together into a tight cone (fig. 3). Mak
a circle with the thumb and pointer of your left hand. Put the rocket with twisted end up into the circle of your fingers
that it fits not too loosely or tightly (you may need to experiment to see which is the best way to hold it). Cup the otl
hand and strike the fingers around the rocket from underneath up. The rocket will shoot up into the air!

How it works:

Air from your cupped hand forces the rocket up. The better (tighter) the seal between the rocket and the insid
your hand, the farther the rocket will travel. Be sure not to squeeze the rocket tqatightijl not leave your hand.

More science fun:

Experiment with different sizes and weights of palm rockets. Compare them with rockets made from other materi
such as chewing gum wrappers or aluminum foil.



HEAT EXPERIMENTS

SPINNING SPIRAL SNAKE
You will need:

Papertoasterthread, scissors, tape
What to do:

Cut a piece of paper into a spiral-shaped srikdqme a piece of thread to the
snakes tail and hold it over a toast&€he snake will slowly turn!

How it works:

Hot air rising from the toaster pushes on the edges of the sspkal-shaped
body The snake rotates because the direction of the air rising through the snake is

changed from rising straight up to rising in a spiral. The snake turns in the direction
of the air flow

More science fun:

Create different sizes and shapes of snakes to see which will rotate the best.

PAPER INSULATES WATER GLASS

You will need:

Brown grocery paper bag or other heavyweight p&udninking glasses,
ice waterhot water

What to do:

Wrap one of two drinking glasses with heavyweight p&jiieboth glasses
with ice waterln which glass does the ice melt faster? Repeat this experiment
with hot waterWhich of the two glasses coold (ibses heat) most quickly?

How it works:

Paper insulates the drinking glassinsulator keeps heat from being gained
(by the glass of ice water) or lost (by the glass of hot water). Exposed to the
outside air the uninsulated glass comes to the same temperature as its
surroundings more quickly than the insulated glass does. Thermos™ vacuum
bottles conserve heat and cold in the same arayhave a vacuum (a place
with no air) between their glass or plastic insulating wAllsacuum is an
outstanding insulatpsince it does not conduct heat.

More science fun;

Try different weights and types of paphich types make the best insulators? Does wet paper insulate as well a
dry paper does? Do an experiment to find out



BLACK AND WHITE PAPER ONA SUNNY DAY

You will need:
2 drinking glasses or jars, black papehite papertape
What to do:

Wrap two drinking glasses or jars with paper—one glass with black gagper
other with white papePlace both jars outside on a bright, sunny Gagck the
temperatures of the jars after they have been stali#litggl hourWhich is
hotter?

How it works:

The jar wrapped with black paper heats up more than the jar wrapped with
white paperThis is because black paper absorbs, and white paper reflects, the
suns raysWhen the rays are absorbed by a dark material such as black paper
they are converted from radiant emeto heat engy.

More science fun:

Wrap glasses with other materials, such as aluminum foil or plastic. Do any of the glasses heat as much as the
with the black paper? Do they all heat up more than the glass wrapped with white paper? Note in particular how ht
cool the foil-wrapped glass is; foil reflects the suays.

PINHOLE VISION-IMPROVER

You will need:
Index card or papgthumbtack or pin, book
What to do:

With a thumbtack or pin, push a small hole in an index card or.paper
Look at the small letters in a book through the paper pinhole. If you are
nearsighted and wear glasses, takgafr glassestou will see both near
and faraway objects more clearly through the pinhole than you do if you
look at them without the aid of the pinhole.

How it works:

When light rays reflected from the book pass through the tiny hole in the index card, the rays are pushed nr
closely togethef he light rays become focused by a small part of the &es on the retina (the light-sensitive back
of the eye)This focusing d&ct causes blurred images to become clearer

More science fun:

Change the size of the pinhole. How large can the hole be before it no longer clarifies images?



TOP CHANGES STRAIGHT TO CIRCULAR LINES

You will need:
Index card, black markgoothpick, rulermasking tape, compass
What to do:

Draw eight parallel lines on an index card with a black matkea 2
2 inch (6 cm) circle from the card. Push a toothpick through the center of
the circle and tape the toothpick in pladéth your thumb and forefinger
spin the toothpick shaft quicklhe cards straight lines will seem to change
into circular linesAlso, you may see spots of color in the white spaces. If
the disk is lit by a fluorescent light as it slows down, the diskés will
seem to first go in one direction, briefly stand still, and then reverse direction.

How it works:

This optical illusion is caused by the braib&ing fooled by the spinning disk and its interaction with lidig.eye
interprets the eight straight lines as four concentric circles, with rings of dark lines separated by white spaces. The
of color that may be seen in the white bands are caused by the buhimacting out one color more than others as
black areas sweep over the white areas. The reason the lines change direction under fluorescent light as the disk
down is that fluorescent light acts like a high-speed strobe light. Unlike an incandescent light, which glows continuou
fluorescent lights blink on and off at a speed that is normally too fast for the human eye to detect But if spun fast eno
the disk will show the high-speed blinking of the fluorescent light.

More science fun:

Make different sizes of disks. How many disks can you spin at the same time? Do they all show the same opt
llusions?

TOP CHANGES BLACK CUR/ED LINES TO COLORS
You will need:

Index card, black marketoothpick, ruler masking tape,
compass

What to do:

Draw and cut out a 2Vz inch (6 cm) circle from an index card.
With a black markedraw the pattern shown on the circle. Push a
toothpick through the center of the circle and tape itin place. Spin
the toothpick shaft quicklyou will see colors appeaithen you
reverse the direction of spin, the colors change!

How it works:

his optical illusion is caused by the braibeing fooled into
thinking that the alternating regions of black and white are instead
colored White is all colors mixed togethdlack is the absence
of colors. When the eye sees a blurry combination of white and
black, it interprets it as a coldihe nature of the color depends
upon how much black is “mixed” with the white region, and how
fast (and in what direction) the disk is spinning.

More science fun:

Draw different patterns on the disks. Do you see other optical illusions when you spin the disks? Do you see n
colors? Fewer colors? Other colors? How intense (bright) are the colors?



BLACK-AND-WHITE TO COLOR SPINNING DISK

You will need:

large, 5 x 8 inch (12.5 x 20 cm) index card, 8 feet (2.5 m)
string, scissors, tape, ballpoint pen, black mat&ethpick,
compass

What to do:

With a compass, draw a 5 inch (13 cm) circle on an index
card and cut it out. Draw black patterns on the circle as shown.
With a ballpoint pen, punch two holes, 1 inch (2.5 cm) apart
from each otheland each 0.5 inch (1 cm) from the center of the circle. Push part of the string through one hole, tt
through the other hol&ie the ends of the string togethgjust the string so that the disk is at right angles to the string.
Tape a toothpick to the string and to one side of the disk. Grasp the ends of the string, with one loop in each h
Move both hands together in a circular motion, causing the disk to Tétatgring will wind up tightlyNow pull your
hands apart quicklyhe disk will spin rapidly; causing colors to appear (look qujtidfore the disk slows down!)

How it works:

When the wheel is spun, the alternating regions of black and white become a blur to the eye. Since the brain ce
distinguish between the black and white regions, it attempts to compensate by seeing themEssaradloe of the
color depends upon how much black is “mixed” with the white region, and how fast (and in what direction) the disk
spinning.

More science fun:
Draw different patterns on other disks. Which patterns give the most easily seen colors when the wheels are s

COLOR-MIXING WHEEL
You will need:

Large, 5x 8inch (12.5x 20 cm) index card, 8 feet (2.5 m)
of string, colored markers, ballpoint pen, scissors, tape,
toothpick, compass

What to do:

Using a compass, draw a 5 inch (12.5 cm) circle on an
index card and cut it out. Draw wedges of different colors
from the center of the circh/ith a ballpoint pen, punch two holes, 1 inch (2.5 cm) apart from eachastieach 0.5
inch (1 cm) from the center of the circle. Push part of the string through one hole, then through the offesttigole.
ends of the string togethAdjust the string so that the disk is at right angles to the stapg.a toothpick to the string
and to one side of the disk. Grasp the ends of the string, with one loop in each hand. Move both hands togethe
circular motion, causing the disk to rotdtke string will wind up tightlyNow pull your hands apart quickihe disk
will spin rapidly As the disk spins, its colors blend, causing the disk to appear gray or light black.

How it works:

When the wheel is spinning rapidiye human brain cannot distinguish the colors on the wheel, so it interprets then
as a single colotlf the disk has approximately equal-sized wedges of several colors, the disk will appear gray or gre
brown. If the disk contains mostly one coktyen the disk when spun will display that coburt it will look duller
(grayer) than the color of the disk at rest

More science fun:

Change the relative sizes of the wedges. How doesfdusthE spinning disk’color and the intensity (brightness)
of the color?



MOTION AND INTERTIA EXPERIMENTS

ROLLING STAR HOOP

You will need:
2 paper plates, scissors, tape, ballpoint pen
What to do:

Tape the bottoms of two paper plates togethaking sure that the outer edges are lined
up. Punch a hole in the center with a ballpoint pen. Cut away a circle in the center of the
plates, leaving a few inches before the rim. Cut 8 or more triangles through the remaining
parts of both plates, but don’t cut through the rims. Bend out all of the triangles away from
the plate center towards the rim so that half of the triangles are pointed to one rim, half to the
other (see pictureYou now have a star hoopdke it outside on a breezy day and stand it
on its edge. It rolls down the sidewalk or street when it catches the breeze!

How it works:

The wind catches the ends of the triangular-shaped pieces sticking out from the hoop. The force of the wind ag
the pieces causes the hoop to roll.

More science fun: Change the size and number of the triangles on the Star Hoop. What size and number giv
best (fastest moving) Star Hoop?

PAPER DROPTRICK

You will need:
Thin strip of writing paper (or index card or dollar bill)
What to do:

Hold a thin strip of writing paper (or index card or dollar bill) pointing
downward between your thumb and forefingesk a friend to place a thumb
and forefinger about 1 inch (2.5 cm) below where you're holding the.paper
Challenge your friend to catch the paper when you drop it. Drop the $hper
or he will not be able to catch it!

How it works:

Human reflexes are too slow (about 0.5. second) to catch the dropping piece &ypidyegime that the message
that the paper has been released has been sent from yous &igggXo his brain and then back from his brain to his
hand and finger muscles it is too late—the paper has already dropped through his fingers!

More science fun:

How far above your friendfingers you can hold the piece of paper without his being able to catch the paper whe
itis dropped? Does the shape of or weight of the paper make a difference in how readily it can be caught?



COIN DROP INTO GLASS

You will need:
Index card, coin, and drinking glass
What to do:

Place a coin on top of an index card. Place the index
card on the mouth of a drinking glagsth your thumb and
forefinger flick the index card quickly away from the glass.
The coin will fall straight down into the glass!

How it works:

The coin wants to stay in one place when the index card is flicked away from underneath it because of a proper
matter called inertia. Inertia is the property that an object has to remain in its current location. Objects at rest ter
remain at rest. Similarlpbjects in motion tend to remain in motion.

More science fun:

Try different sizes of coins and index cards to see which sizes work the best. Note: if you do not flick the card
enough, the coin will move off the glass along with the index card and will not fall into the glass. How quickly must y«
flick the index card in order for the coin to drop straight into the glass?

STATIONARY ERASER ON RPER STRIP

You will need:
Rectangular pencil eraséx5 inch (2.5 x 13 cm) strip of papeirler or pencil
What to do:

Place a pencil eraser on one end of a 1 x 5 inch piece of Pap#ion the eraser and paper so that 3 to 4 inches
(7.5to 10 cm) of the paper is hanging over the edge of a table. Grasp the hanging end with \britzamnder or
pencil, strike the paper strip abruptly close to the edge of the table. The paper will be pulled out from underneatt
eraserand the eraser will stay on the table. If you do this quickly enough, the eraser may even remain upright with
falling over!

How it works:

Objects at rest tend to remain at rest, just as objects in motion tend to remain in motion unless acted on by ou
forces.The eraser is not pulledfdiie table along with the paper because the esasertia keepsitin place. If you
were to pull the paper too slowlyoth eraser and paper would fafitbe table.

More science fun:

Try other objects in place of the pencil erasech as a chalkboard erasdnieavy metal bolt, or a spoon. Does the
weight of the object affect its ability to stay in one place?



PROPELLER

You will need:

Index card, pen, strawcissors, masking tape,
toothpick

What to do:

Cut the largest square you can from the index card. Fold it in quarters (fig. 1).
Draw a blade on one of the four quarters of the card (fiyVith scissors, cut
through the four layers of the card where the blade is marked, making sure to keep all
four blades connected at the centhrfold the cut shape (fig. 3)ti€&k a toothpick
halfway through the center of the shape. Bend each of the edges of the helicopter
blades a little, all in the same direction. Place the bottom part of the toothpick into one
end of a soda straBlow on the side of the index card bladdse toothpick (and
blades) will rotate while resting in the straw center of card

How it works:
Since the blades of the propeller are all bent in the same direction, the propeller turns when you blow on it.
More science fun:

Try different sizes of propelledd/hat happens to the direction the helicopter spins in when you change the pitc
(blade angle) of the blades to the opposite direction? Does the amount which the blades are bent affect how easi
propeller turns?

PINWHEEL

You will need:

Square piece of paper 4 to 6 inches (10 to 15 cm) on each edge,
paper clip, soda strascissors

What to do:

Cut a pinwheel with four joined blades from a 4 to 6 inch square piece
of paper as you did for the propeller (page 69). Bend up a corner of each
blade. Unbend one end of a paper clip. Push the end of the paper clip
first through the center of the blades, then through the top of a soda straw
(see drawing). Bend the end of the paper clip around again to keep it
from falling out of the strawour pinwheel will easily rotate (spin) if you
blow on it; take it outside on a windy day walk around with it.

How it works:

The pinwheel rotates because the blades on the wheel are all pointed in the same direction. When air hits the bl
the pinwheel rotates.

More science fan:
Change the angle of the blad&g. larger or smaller bladeg/hich size and shape works the best?



CARDBOARD TUBE BALL TWIRLER

You will need:
Cardboard toilet paper tube, paystring, scissors, and masking tape
What to do:

Crumple up two fist-sized paper balls, ongéarthan the othe€Cut a
piece of string 2 feet (60 cm) long. Pull the string through a toilet paper tube,
with equal lengths sticking out of both ends of the flidyge one of the paper
balls to -one end of the string and the other paper ball to the other end. Hold
the toilet paper tube upright, with the larger ball on the bottom and the smaller
ball on the top. The heavier and larger ball will drop, pulling the lighter and smaller ball up against the top of the tu
Now twirl the tube around-he small ball jumps away from the top of the tube, in a circular path around thfestube.
this happens, the large ball is pulled up against the bottom of the tube.

How it works:

The light small ball surprisingly pulls up the heavy large ball when the tube is moved in a circle. This is becat
centripetal force of the small ball is greater than the gravitational force difference between the large ball and the s|
ball. The faster the ball and string are swinging around the toilet paper tube, the more quickly the large ball is pullec

More science fun:

Change the size (and weight) of the balls. How light can the small ball be before itis no longer able to pull up the lz
ball?

OATMEAL CARTON COME-BACK CAN

You will need:

Oatmeal carton (including lid), ballpoint pen, large rubber band, heavy metal weight such as a bolt or nut, 2 nail
large paper clips

What to do:

Punch holes in the centers of both ends of an oatmeal carton with a ballpoint pen or nail. Hang a heavy metal we
such as a bolt or nut on the center of the rubber band, inside the carton. Push an end of the rubber band throug!
end of the carton. Close the idtach the ends of the rubber band to the outside ends of the carton by putting nails «
paper clips through the rubber band loop and taping them in place. Roll the can along #tdtilwend of its roll
away from you, it will roll back to you!

How it works:

As the can rolls forward, it stores egyen the rubber band, which twistd the end of the forward roll, the wound-
up rubber band transfers energy back to the can, causing the can to roll back to you.

More science fun:

Vary the weight of the object inside the ddary the size and length of the rubber basb try multiple rubber
bands. Which returns to you more quickly: a can having just one rubber band or a can with three rubber bands?



NOISE & NOISE MAKERS

PAPER CRUMPLING

You will need:
Paper (notebook, construction, and other types)
What to do:

Slowly crumple a piece of notebook papéste the sound that it makes. Now crumple another piece of notebook
paperthis time more quicklyrhe sound is louder than when itis crumpled slowly

How it works:

Sound is created when paper fibers rub against eachTtkenore brittle the paper and the more quickly it is
crumpled, the louder the sound.

More science fun:
Crumple diferent types of papai/hich types make the most noise?

POPPING RPER BAG

You will need:
Brown paper bags (lunch size and large grocery size), masking or duct tape
What to do:

Stick your hand inside a small (lunch size) brown paper bag. Shake the bag if needed to fully opapetthp.
top shut. Lay the bag on the floor and quickly jump onto it. The bag will give a loud popping sound.

How it works:

When the bag is stepped on and ruptures, the loud sound you hear is caused by the sudden reldase of ai
quicker the release of aiihe louder the sound.

More science fun:

Open up, tape, and pop a large brown paper grocery bag. Does the larger bag give a louder sound than the si
lunch bag?



EXPLODING ORANGE JUICE CARON

You will need:
Small, 0.5to 1 pint (.2to .47 L) orange juice or milk carton
What to do:

Close the top of an empty small orange juice or milk carton. Place the carton
on a hard surface, such as atile floor or a sidewalk. Quickly smash the carton
with your foot. It will “explode” with a very loud noise.

How it works:

The sound of the carton “exploding” is created by the sudden releas&loé guicker the release and the greater
the amount of air which is released, the louder the sound. Juice and milk cartons will normally produce a louder ni

than paper bags. This is because the cardboard of juice and milk cartons is stiffer (and less leaky) than the pay
paper bags.

More science fun:

Try larger, 1 quart or 0.50 gallon (1dr 3.8 L) juice or milk carton8Vhen stomped upon, do these sizes make a
louder noise than the smaller cartons?

BUZZING PAPER SHEETS

You will need:

2 sheets of writing paper

What to do:

Hold two sheets of writing paper against each oBiew between thenY.ou will hear a buzzing sound.
How it works:

The paper sheets are drawn together because moving air between them has a lower pressure than the air

outside of the sheets. The papers pull together and push apart several times per second. This repeated contact
a buzzing sound.

More science fan:
Try different types, weights, dtiless, and sizes of paper shaafisich give the loudest sound?



SCREECH WHISTLE

You will need:
1.5x 4 inch (4 x 10 cm) piece of pajmrissors
What to do:

Bend the paper strip in half widthwise, giving a 2
inch long (5 cmY-shaped piece. Bend up the ends
of the V by 0.5inch (1 cm). Cuta 0.5 inch (1 cm)
slitin the center of the papéfold the ends of the
paper strip to your lips and blow through the open
(V-shaped) part of the paper stifmu will get a
hideous screeching sound!

How it works:

The paper whistle vibrates as air passes between the sheets of paper and out through the sides of the paper st
the slit at the middle of the strip. Because the pressure of moving air is lower than the pressure of statithstill) air
opposite sides of the paper strip and edges of the slit in the paper are drawn Togetherzing sound is caused by
the repeated contact of the sides and edges of the paper and slits as they rapidly pull together and push apart.

More science fun:
Experiment with different sizes and types of paper to see which give the best sounds.

OATMEAL CARTON DRUM

You will need:

Oatmeal carton, plastic wrap, large rubber band or duct tape, pencil
or pen

What to do:

Remove the lid from an oatmeal caréfiap the mouth of the carton
with plastic wrapTightly secure the wrap in place with egarubber
band or with duct tap&ap gently on the wrap with a pen or pencil to
make drum beats.

How it works:

When you tap on the plastic wrap, kinetic energy from the moving
pen or pencil is converted into sound, another form ofgner

More science fun:

Try stretching plastic wrap over the mouths of other containers, such
as drinking glasses or empty peanut butter jars. Do they sound different
from the oatmeal carton? Which give the loudest sounds?



CARDBOARD TUBE KAZOO

You will need:

Cardboard toilet paper tube, waxed papdyber
band, scissors
What to do:

Cut a small hole near the end of a toilet paper Whep waxed paper around the end of the tube. Fasten the papel
in place with a rubber band. Blow into the other end of the Yaloewill get a buzzing sound. By changing the pitch of
your voice (humming), you can make music with your kazoo!

How it works:

As air is blown into one end of the tube it escapes from the other (waxed paper) end. The waxed paper vibr
against the toilet paper tube, producing solihd sound hole helps to regulate the air fidve lager the hole, the less
air that passes between the waxed paper and the end of the toilet paper tube.

More science fun:
Try other types of papgsuch as tissue paper or newspapéich type makes the best and loudest sounds?

FLAPPING WASHER SURPRISE

You will need:

3x5inch (7.5 x 13 cm) index card, metal wasBeubber
bands, and masking tape

What to do:

Loop two rubber bands through a metal waskegre the
free ends of the rubber bands to a 3 x 5inch (7.5 x 13 cm)
index card. Flip the washer over and over many times, until the
rubber bands are tight. Then slip the index card into an envelope.
Hand the envelope to a friend. When a friend opens the
envelope, your Flappingfasher Surprise will jump around and
make lots of noise!

How it works:

When the index card is pulled out of the envelope, the washer and rubber bands, no longer held flat inside
envelope, are free to unwind. The loud rattling noise which you hear is created by the washer as it flaps rapidly
repeatedly against the index card.

More science fun:

Hide the “Surprise” in other places, such as under a book, under a dinner plate, or under a svfatlidow
excited the next person will be who finds it!



STRINGAND BUTTON TRAP

You will need:
2 buttons or coins, string, papseissors, duct tape
What to do:

Duct-tape a button or coin to each of the ends of a piece
of string which is 1 foot (30 cm) long. Cut a hole that is
slightly less than the diameter of the button or coin in a piece
of paperTry to get one button through the hateu cant
do it unless you crease the paper in half across the center of
the hole. The button on one side of the hole can be pulled
through the hole to meet the other button if you bend the
paper in half while pulling on the string.

How it works:

By bending the papghe hole is made just tgr enough to accommodate the diameter of the battbough the
circle does not change in its overall circumference, by distorting the circle into an ellipse (in which one axis longer tt
the other axis), you provide enough room for the button to be pulled through. The long axis of the ellipse is wider tl
the diameter of the button. Since the button is thin relative to the shorter axis of the (now) elliptical hole, it can s
squeeze through.

More science fun:

How small can the hole be before the button or coin can no longer be pulled thrdngtoitiull other small flat
round objects, such as checkers, through the hole.



DOLLAR BILL PAPER CUPTRICK
You will need:

Dollar bill or other paper money or equally strong piece of
papersize about 3x6 inches (7.5 x 16 cm), 2 jumbo paper clips

What to do:

Fold a dollar bill in thirds along its length into an S shape.
Fasten one of the paper clips over one.

Looking down at die top edge of the folded dollar bill, you
will see the S shape shown. Small arrows are positions of paper
clips of the ends of the bill and the center fold (see drawing).

Fasten the other paper clip over the other end in the samEaghyclip must pinch together two (and not three)
thicknesses of the dollar bill. Make sure that the paper clips pinch the bill as shown in the “correct” drawing. Grasp ¢
end of the bill with one hand and the other end of the bill with your other hand. Pull.qthelpaper clips will pop bf

the bill, linked togetheiVithout your touching the paper clips, they have magically linked themselves together with ;
simple flick of your wrists!

How it works:

By clipping the paper clips as described, when the dollar bill is pulled apart, one
clip is forced to slide up into the loop of the other clip, linkinBoisee exactly how
this happens, pull die bill apart very slowly

More science fun:
Try other types and sizes of paper and paper @ipgh ones work the best?

INCREDIBLE EXPANDING ZIG-ZAG LOOP

You will need:
Piece of notebook-sized ordgr paperscissors
What to do:

Fold a piece of notebook-sized paper in half along its long axis.
Cut along the center of the fold, leaving 0.5 inch (1 cm) uncut at each
end. Now cut thin slits into the folded and non-folded edges of the
paperalternating from one edge to the otl@rt both thicknesses
at the same time, being careful to avoid cutting into the last 0.5 inch
(cm) on each end of the pap#then you unfold the papsou will
find a loop that you (plus even a friend or two) can step into and pull
up over your heads!

How it works:

By cutting a long continuous winding path in the papmr create
a“hole” (paper loop) which is apparently bigger than the paper itself.
The original paper perimeter (distance around all four edges) did not
allow you to cut an ordinary hole that would be large enough for you
to fit through. Howevethe length of the paper loop is not restricted
to the length of the original perimetByy cutting slits back and forth
in the folded papera new and much longer perimeter is created.
The length of this perimeter is limited only to how narrow you can
cut the slitsThe narrower the slits, the longer the perimeted the
larger the hole.



More science fun:

Although the paper loop can theoretically be made as large as you wish, its size is limited by the strength of the p
and the degree of precision with which you canfté.thinner the cuts, the more likely the paper will tdaw lage
can you make the loop without having it tear?

MOBIUS STRIP

You will need:
4 sheets of notebook papepe, marker
What to do:

Place four sheets of notebook paper end to end and tape them tdgeshene end of this long piece of paper
and tape it to the other (untwisted) end (conAexrners to B corners; see drawing)u now have a closed loop
with a single twisT his interesting loop is called a Mobiusi® With a markerdraw a line down the center of the loop
until you come back to where you startéoli will find that the paper is marked on “both” sides of the loop! Since you
have not lifted your marker from the payibis proves this loop of paper has just one side! Now cut the loop down the
centerHow many loops did you get? How many were you expecting? Cut this longer loop down thélognter
many loops did you get this time? How many were you expecting? Is there anything unusual about them?

How it works:

The topology (surface geometry) of an object such as a Mobius Strip is highly unusual. The loop gives you th
surprises:

1. It has only one side, not two!

2. When cut down the middle the first time, it does not give the expected two loops, but rather one longer looj
3. This longer loop, when cut down its center again, gives two interlocked loops!

More science fun:

Cut each of the interlocked loops down the middle. Did you get the number of loops that you expected? M:e
another Mobius strip. This time, do not cut it down the middle (1/2 to 1/2 ratio), but instead cut itinto a 1/3 to 2/3 rat
Any surprises? (du should get two interlocked loops, one of them twice as long as the other one!)



WATER EXPERIMENTS

PAPER DRINKING CUP

You will need:

Large index card, 5x8 inches (12 x 20 cm),
water

What to do:

Fold an index card in half, then in half again at
right angles to the first fold. Cut a quarter circle
shape from the four stacked layers (see diagram).
Open the cup by pulling out one of the outside
layers from the other three layers.

How it works:

The bottom of the pocket (the pocket formed
when the outside layer is pulled away from the
other layers) is the center (C) of the index card
before it was foldediVater remains in the cup
pocket until it eventually soaks through the paper
of the index card.

More science fun:

Place waxed paper or aluminum foil on top of the index card before folding and cutting the card. These cups, li
with water-resistant waxed paper or waterproof aluminum foil, will hold water much longer than a plain paper ind
card will.

PAPER INWATER

You will need:
Paper (diferent types), wateand dishpan
What to do:

Place diferent kinds of paper in a dishpan of watéhich types fall apart most quickl¥good assortment of
paper to try include: toilet papéissue papewaxed papenotebook papepaper towels, and brown grocery bags.

How it works:

The more absorbent and thinner the papermore quickly it falls apart in wat&aper is made by grinding up
wood pulp with wateiadding a few other ingredients, and then removing excess itafore, by adding water to
paperyou are reversing the papeaaking process.

More science fun:

Does paper fall apart faster in hot water than in room-temperature water? How quickly does it fall apart in ice-c
water?



OUTDOOR PRAPER TOWEL DRYING

You will need:
Paper towel, water
What to do:

Place a wet paper towel outdoors on a sunny
day and also on a cloudy d&oes the towel dry
fester than on the sunny day or on the cloudy day?
Do the same experiment on breezy and calm days.
Does the towel dry faster on a breezy day or on a
calm day?

How it works:

The paper towel dries out faster on a sunny day than on a cloudy day because radiant heat from the sun encot
the moisture in the paper towel to evapoiaterm water has a higher vapor pressure than cold,satearm water
evaporates faster than cold watée paper towel dries out fester on a breezy day than on a calm day because movi
air carries dfwater faster than calm airhe air over a moist paper towel becomes saturated with water vapor on
calm daybut not on a breezy day

More science fun:

Try this same experiment on a cold wintry dalyen ice and snow are on the ground. Do ice and snow disappeal
faster on sunny and breezy days than on cloudy and calm days?

WET PAPER TOWEL COOL TWIRL

You will need:

Paper towel, string, waterproof tape such as duct
tape, water

What to do:

Tape a piece of string to a paper towel with a
waterproof tape such as duct tajwerl the towel over
your head, holding onto the string. Did the towel cool
off? (It will not unless it is wet.) Now wet the paper
towel and twirl it again. It will get cold.

How it works:

Air passing across the surface of the moist paper towel evaporates the water absorbed in the towel. In orde
water to evaporate, it must absorb heat from someffirag‘'something” is the towes the water vapor gains heat
in order to evaporate, the towel loses he&dwel that loses heat becomes a cold towel.

More science fun:

Does the towel cool off faster or become colder if it is twirled faster? Does it cool off faster on a hot day or on a c:
day? Does it cool off fester after a rainstorm or just before a rainstorm?



PAPIER-MACHE MOUNTAIN AND TREES

You will need:
Paper towels, school glue, cornstarch, wadethpicks, plastic bowl
What to do:

Mix together cornstarch (4 tablespoons) and school glue (2 tablespoons) in a plastiddast enough water
(about 4 tablespoons) to make a thick pd&tar a paper towel into 4 equal-sized pieces. Mix one of the pieces with
the paste. Shape the paste into a small mountain. Stick toothpicks into the mountain; these toothpicks are the
growing on youmountainTo speed drying, place the mountain and plastic bowl in a microwave oven and cook it fo
no more than 30 seconds at a tiffake the bowl out after each 30-second interval to see if the mountain has drie
enough for the toothpicks to become glued to the moudtdihtreetops by sticking tiny globs of the pasty paper
towel (called papier-méaché) to the tips of the toothpicks.

How it works:

Glue and cornstarch bind paper fibers togettar can easily craft shapes from papigichéWhen the shapes
dry, they hold together very well, much better than shapes made from wet paper alone.

More science fun:

Try different combinations of papefue, cornstarch, and water in a dishpan to see which gives the best (most easi
shaped) paper structur@ghich types of paper and glue work the bask? some color to your creation as you make
it by mixing brown food coloring (red + yellow + green) to the mountain and green food coloring (blue + yellow) to th
treetops.



FILTER FAPER FUNNEL

You will need:

Paper drinking cup, paper towel, toothpick, wide-mouth jar or glass, orange juice
or other mixture

What to do:

Place a paper drinking cup over the mouth of a wide-moufPyach a hole in the
bottom of the cup with a toothpick. Fold a paper towel the same way that the paper
drinking cup was folded. Place the folded paper towel into thé&/ouhave made a
filter funnel. The paper towel is the filteand the paper drinking cup is the funnel. Pour
a mixture such as orange juice into the filter funnel. The liquid will pass through the
filter, and the solids will stay behind on the surface of the paper towel.

How it works:

The fibers of the paper towel separate larger particles such as bits of orange from
liquid. Particles smaller than the distance between the fibers of the towel will pass
through; particles that are larger will not

More science fun:
Try other liquids that have particles in them, such as soups, juices, and hot chocolate with marsh-mallows.

BUBBLE SHEET
You will need:

Waxed paperpaper towel, scissors, duct tape or other
waterproof tape, dishwashing liquid, water

What to do:

Duct-tape a small piece of paper towel to the center of a
sheet of waxed pap&ut a hole in the center of both. Dip this
hole into a bubble solution (1 part dishwashing liquid, 10 parts
water) Wave the paper towel/waxed paper bubble sheet through
the air Lots of bubbles will come out of the hole!

How it works:

Dishwashing liquid, when mixed with the correct ratio of water
forms nice bubbles. The absorbent edges of the paper towel
soak up lots of bubble solutigks bubbles form, bubble solution
is drawn to the edges of the hole, giving even more bubbles.

More science fun:

Try different ratios of dishwashing liquid to watesrl to 10 the best ratid®?y different brands of dishwashing
liquid. Does the brand of dishwashing liquid change what the best ratio is?



WATER DROPS ON RPER

(I

You will need:
Paper (waxed and other types), watathpick, dishwashing liquid
What to do:

Place three di¢érent kinds of paper next to each another: nonabsorbent (waxed), semi-absorbent (notehook pa
index cards, brown paper bags), and absorbent (tissue and toile{yageetowels). Drop one or two drops of
water on each one. Which type of paper has drops that are the roundest? What happens to the drop when you
it with a toothpick moistened with dishwashing liquid?

How it works:

Nonabsorbent papesuch as waxed papgives drops that are roundékis is because water is repelled by (is
pushed away by) wax. Semi-absorbent paper such as notebook paper is partially wetted. Since water is Some
attracted to this type of papéhne drops are less rounded and spread out llaserbent paper (such as a paper
towel) is attracted to water so much that a water drop cannot stay on top of theqafere at alh split second
after dropping onto the paper towel, the water drop completely disappears into the fibers of the towel.

More science fun:

Dishwashing liquid, or any soap, lowers the surface tension of Wéien soap touches water drops sitting on
waxed papethey become much less rounded, and they quickly spread out over the waxy surface of Whiphper
brands of dishwashing liquid cause water drops to spread out the fastest?

PAPERTOWEL AND TOILET PAPER CAPILLARY PULL

You will need:
Paper towel, toilet papewater 2 dinner plates, ruler
What to do:

Dip a paper towel and a strip of toilet paper into two dinner plates containing water that is 0.25 inch deep (0.5 ¢
Watch the water climb up the papatghich of these two types of absorbent paper gives the fastest rate of wate
climb?

How it works:

The finer and more extensive the fibers within the paper towel or toilef thego@rore déctive the capillary action
and the more quickly water will be drawn up into it.

More science fun:

Try different brands of paper towels and toilet pap#ich brand gives the fastest rate of water clifMbfich
gives the slowest? The towel or toilet paper that gives the fastest water rise is the one which will probably soal
water the fastesthis is also a good test to measure the quality of brands of paper towels or toilet paper

“Capillary action is the tendency of liquids in little tubes to rise in the tubes. Paper fibers act like little tubes and p
the water into the paper



PAPERTOWEL CAPILLARY SIPHONTUBE

You will need:

3 paper towels (connected and not torn), two glasses (tall and short),
water food coloring

What to do:

Take the three connected (uncut) paper towdidap them into a roll
along their long side. Moisten the entire towel by dipping the towels into a
tray of waterSick one end of the towel roll into a tall glass that has been
filled with water Sick the other end into an empty short glass. Make sure
that the end going into the short glass is lower than the end that is in the talll
glass. Injust a few moments, water will begin dripping into the short glass.
This will continue as long as the water level in the tall glass is higher than that in the short glass, as long as the end
towel stuck into the tall glass is stillimmersed in water

How it works:

Siphoning (water running up, then down, to an point lower than where it started from) takes place because of
capillary action of the towel, where water flows through tiny channels in the paper fibers, seeking to reach as low a |
as possible.

More science fun:

Do an experiment to find out what gives better (faster) siphoning: a large vertical distance between the bottom
the two glasses or a short vertical distaAs@nother experiment, siphon water containing one food color into a glass
containing a dferent food colarDo you get a surprising new color?

COLOREDWATER CAPILLARY PULL: COLOR CHANGE SURPRISE

You will need:
White paper towel, dinner plate, wateod coloring, ruler
What to do:

Sprinkle a few drops of blue food coloring into a dinner plate
containing 0.1 inch (.3 cm) of wat&raw a line with yellow food
coloring across a paper towel halfway up. Dip an edge of this paper
towel that is parallel to the yellow band) into the water colored with
blue food coloring. Hold up the towel as the blue food coloring rises
up into the towel by capillary action. When the blue food coloring
reaches the yellow band, the band will turn green!

How it works:

Green color results when blue and yellow colors mix. Blue and yellow are two of the three primary colors (the ot
is red) which when mixed produce other colors.

More science fun:

Try other types of color combinations: red + blue gives violet; red + yellow gives orange; red + yellow + green g
brown). What happens when you reverse the order of the colors in this experiment?

For example, does yellow food coloring in the dish and a blue band across the paper towel give a green color
IS more intense than in the original experiment?



NEWSRAPER ZIG-ZAG STRIPS INVATER

You will need:
Newspapemwater dinner plate or bowl
What to do:

Cutup some 0.5inch 6 inch (1 cm x 15 cm) strips of news3@ed them into zigzag shapes. Place themin a
dinner plate or bowl of watdn just a few seconds, the shapes will straighten out!

How it works:

As water is drawn into the strips of newspaper by capillary action, the paper fibers swell. The swelling of the fibe
causes the paper to straighten.

More science fun:
Try other types of papaWhich type swells up the best? Is the performance of the paper related to its absorbenc

COFFEE FITER CHROMATOGRAPHY

You will need:
Coffee filter, waterbased markers or highlighters, dinner plate, water
What to do:

Draw a series of different colored lines with water-based markers about 0.5 inch (1 cm) from the edge of a cof
filter. Turn the filter upside-down and place it on a pkattel a small amount of water to the plate, enough to touch all
parts of the edge of the filtdyut not touching the marker marks.the water rises in the filtehe colored marks will
move And not only that, some of the colors will separate into several colors themselves!

How it works:

Water rises up into the filter by capillary actifs.it does so, it dissolves the wabarsed marker ink&ny inks
which are composed of more than one color can be separated on thi@d#ercolors that are hydrophilic (attracted
to water) will move with the water fromhose colors that are less hydrophilic will move more slowly

More science fun:

Try different patterns and thicknesses of marks. Place some ice cubes around the basteeffilergost after
the colors have begun to rise. Do the colors climb more slowly?



BLOSSOMING WATER FLOWER

You will need:
Notebook papewater bowl, scissors
What to do:

Cut a flower shape out of a piece of semi-absorbent paper such as notebod{@sgptre flower into a flower
bud by bending the petals straight up and in towards the center of the Rlmaethe flower on the surface of water
in a bowl As water is drawn up into the petals, the flower will open up.

How it works:

When water flows by capillary action into the paper in the flptherpaper fibers swells the fibers swell, the
petals start to move, “growing” upright

More science fun:

Try other types of papaWhich type of paper petals “grow” the most? Is the speed with which the petals oper
related to the absorbency of the paper?

SEED INCUBAIOR

You will need:
Paper towel, wateseeds, and jar with lid
What to do:

Wrap some seeds in a paper towel. Moisten the towel + seeds withpuater
them into a jgrand tighten a lid on the j&fter a few days to a couple of weeks, the
seeds will sprout.

How it works:

Seeds require a constant and favorable moisture and temperature condition to
sprout. By keeping the seeds wrapped in a moist paper towel and in a coyered jar
you provide both of these conditions.

More science fun:

Some seeds (such as radish) sprout very quickly; others (such as carrot) less
quickly. Some (such as lettuce) require cool temperatures, and may need to be
sprouted in your refrigeratddthers (such as melons) like warm temperatures and
need a nice warm environment to sprout. Do some experiments to see which seeds
sprout the fastest; which require the most (or least) water; and which sprout well in
warm (or cool) temperatures.



OTHER EXPERIMENTS

TEARING NEWSRPER

You will need:
Newspaper
What to do:

Tear a piece of newspaper slowly from top to botfbinen tear it the other way (side to sidéu will get a
reasonably smooth and straight tear in one direction and a jagged, irregular tear in the other direction.

How it works:

Newspapers (and most other papers) have a “grain,” a direction in which the wood fibers are lined up. If you t
parallel to these fibers (“with the grain”), the tear is straight. If you tear perpendicular to these fibers (“against t
grain”), the tear is rough and jagged.

More science fun:
Try tearing other types of pap@rhich types tear diérently in diferent directions?

CUTTING A FRUIT WITH PAPER
You will need:

A firm, sharp-edged piece of papsuch as high-
quality printing paper or an index card; grape, peeled
banana, or equally soft fruit or vegetable

What to doWith the edge of a sharp-edged piece
of printer paper or index card, cut a grape, a peeled
banana, or an equally soft fruit or vegetable. Experiment
to see how many times or how deeply or you can cut it

How it works:

The edge of a good piece of printer paper is firm
and does not absorb water as easily as cheaper paper
does. The finer the edge and the less the water

absorbencythe better the paper can cut Index cards tend to cut better than thinner paper sheets because it 1
longer for the fruit water to soak into (and dull) the edge of the index card.

More science fun:

Try other types of paper and other fruits and vegetableish work and which do not? Do cooked vegetables cut
more easily than uncooked ones? Do canned fruits cut more easily than fresh fruits?



SAND FUNNEL

You will need:

Papersand, salt, sugaor rice (or other very small grainy material), strong tape such as duct tape
What to do:
Form a piece of paper into a funnel; see instructions for making a paper drinking cup and making a filter pa

funnel. Keep the funnel from unbending by fastening it with a strong tape such as duct tape. Punch a hole in the ba
of the funnel with a pencil. Pour sand (or similar grainy material such as saltpsuga) through it.

How it works:

Gravity pulls the sand down into the funnel. The friction of the grains of sand against each other (and the larger gr
of sand) slow down or even stop the flémumber of factors enter into how fast the flow occling. steeper and
smoother the sides of the funnel and the bigger the hole at the bottom, the more quickly small grainy material can
through it. The wetter the material, the slower it flows. For example, moist salt or sugar will eventually cake up, caus
big sticky lumps to form which flow very slowigr not at all.

More science fun:

Make funnels that have &fing side angles and hole sizes. Make funnels fefrdifit materials (waxed paper
notebook papepaper towels)Vhich ones work the best for sand? For salt? For sugar? For rice?

end



