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Inside this book. '}rmill find o whole range of exating scence experiments
thot can be performmed suﬂel',r ot home. Neuﬁy all the equipment you

Ll
4 | need will be found around your own house Anything that you don't
kN .. & have ot home should be available ot o locol store.
k' -~ I i
k, € |, e have gven some recommendations alongside the

W a / . . .
g HaVI ng // instructions tolet you know when adult help might be needed.

‘N . However, the degree of adult supervision will vary. depending
e, o
> FUN and "5 on the age of the reader and the experiment. e would
- a < recommend close adult supervision for any experiment
il EG ng . involving cooking equipment. sharp implements,
4 ——====== electrical equipment or batteries.
!}; - Safe r quip
< I~ The outhor ond publisher cannot toke responsibility
N 7 for any injury. damage or mess that might occur a5 o result of

I
|
L ] attempting the experiments in this book.. Always tell an adult before
/ you perform ony experiments, and follow the instructions carefully
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A pile of textbooks is pretty heavy to carry
around, isn’t it? But can you imagine lifting that
same pile using just your breath? It seems easy
enough to lift a sheet of paper or a feather with
just your breath, but something as heavy as a

stack of books? Is there a scientific trick waiting
to be learned?
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Tape the handle and open end of

Place the bag close to the edge Pile the books onthe bag,
the bag shut, leaving just enough of the table, with the taped end
space to slide a straw inside it. facing you.

Slide the straw into the gap

Stop to catchyour breath, Continue inflating the bag until
in the bag and blow into it. blocking the end of the straw the books have risen up about
The bag will begin to inflate to stop air from escaping.
and lift the books.

1-2 inches [3-5 cm).
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scentist Eli;s:;us:ul in the 5eumm;{;1ﬁ1$m ?dchh
ulds. th ' desenbe b
“q!mh ;‘ Zenn ﬁxcf;rh sCientists use 1-? des:n;i :;:
ﬁﬁ. . o Gumﬂgases. e low describes what happens
oo 1o 1 force (in this case, \our breatt) E:rf
G mn;nwit:_‘fded fluid (the air inside the bag)
e eq‘uuuy throughout th dY
Pm%ﬂngml';:}a’r%rmr breath is a sm:%.?f‘urm ;uﬂ;l'l:: Y
pres bg;;qﬁ Y all across the bug"rhui' mulfi 1ﬂ.e;::‘.‘i .
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TOP TIP!
Make sure that the
straw fits snugly inside the
opening of the bag, withno
gaps. You might even find it
easier to slide the straw in
first and then tape the
end of the bag shut.

i
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Here's a chance to scientifically define

the term “pushover.” Which of these three
similar cartons is the easiest to knock down?
You might be surprised at the result!
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cortons Wit th
gCrew-on (aps

. Whorer
. Felt-fip pen
. Toble

Fill ore carton with water, Half-fill a second, replace the Screw the cap back on to
screw the cap back on and capand mark it “"Half” the third carton and mark
mark it “Full”

it “Ernpty.”




This experiment is all about center of mass— the point in
ony object that represents the average location of its mass.
You can imagine all of the object's mass being concentroted
at that point In practical terms, the center of mass
determines how stable an object is. If it remoains

L obove the object's base of support (ike the base of
the cartons), then the object remains stable The
center of mass of the full—and empty— corfons was
about halﬂﬁ.ﬂ\f up the carton. But the half-full carton's
center of mass was in the lower half because the top
half (filled with air) had less mass.

0P TiP!

Make sure that you I
have the measuring

stick actually touching
| three cartons before

you move them.

al

-
~ S,
s
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/ \
ff WHAT 11
" HAPPENS
"1 “:-_ _? f’ You could do
“\ . this experiment
S - over and over, filling the
cartons to different levels,
to find the amount of water that leads " :
to the most stable result. Your first version all kinds of areas—from industry to

showed that the carton with some water entertainment. Just think of a group
worked best. Would a of acrobats forming a pyramid. If you

one-third full carton drew an imaginary line down from the
be more secure? top acrobat’s center of mass, it would
What about a end up Hfﬂhf in the middle of the

person at the bottom (the base).

The center of mass is important in

————— -

carton that is
174 full?
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| . 3 empty 2-iter plaSTiC
. bottles ]
I Water \
" . L]
We know that firefighters use hoses that work | . sharppencliornal
under enormous pressure to send the water II . Paper '.I
great distances— high up into tall buildings, | . Ruler or fope measure |
for example. But you don’t need special | - 3fdends |
equipment to understand how water behaves 'l\ ____________________ :
when it's under pressure.
AT (2] (D) h
:
7 |
l',f’ :
”? L5 ) ; y Al
i i {
\J J A /N J

Fill each bottle cormpletely with
tap water.

N
I
1
|
|
1
]
1
1
1
|
1
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Askanadult to makea hole as
wide as the pencil in the First
bottle, about 2 inches (5 crm)
From the top. Ask a friend to plug
the hole with their finger.

o

Repeat step 2 for the second

bottle, but with the hole about
halfway down.

\____'._--j



Cne of Sir Isaac Newton's great observations was that a force

is a combination of something's mass and acceleration. In each

water bottle, the water was falling with the same acceleration

because of the force of gmﬂw. The big difference between the

three bottles was how much mass was bearing

down on the water by each hole The bottom

hole had neaﬁ\}f a full bottle of water weighing

down on it All that extra mass meant more
force, which is wh\}f this bottle shotits water
the farthest

- .
L b
H ! WHAT \\_' You've worked out
H APPENS | how the extra mass
\ IF...2 / ;fr;a;:: ;:::::: - You've probably experienced
\“u._____,-'/ forcing the water the relationship between water

pressure and depth when you've
been swimming. The deeper you
you did the experiment with swim, the more pressure you feel,
larger or smaller holes in the especially on your ears (which are
bottles? Would the difference LT e e b L I
in “shooting length” principle that explains the science
behind this experiment.

out farther as
the pressure increases. What if

remain the same? 2

i
et ——



the Attpactive Balloon T
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‘: . ,u.ﬁ?arw boltoon
| . Atlenst siX light
| plostic cups
You want guests to stick around at your birthday | . Somewafer
party, but plastic cups sticking to a party balloon? '{
That's not the right idea. How did those cups end

up stuck to the balloon in the first place? A party
game gone wrong? Time to investigate.
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Blow the balloon up until it's

Pinch the balloon shut, but
about the size of a grapefruit.

Rub sorme water on the rims

don't tie it. of six plastic cups.
!.-—‘,‘ ,.--—-..,,1I|I S
] ¢ % ’
| I
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e

_~—

-7

F

-
-
1 ~
-

Press the rim of a cup tightly
against the side of the balloan
and then remove your hand.
The cup should stay in place.

Try sticking on ane or bwo more Blow the balloon up a little
cups in the same way. rore, then add rmore wet cups.



T | e —————— R ettt TR

This experiment is an exploration of air pressure ond
surface tension First, the wet surfaces of the rims helped
the cups stick to the surface of the balloon This is because
of o force called surface fension. Each cup contained dir. As
you inflated the balloon more. the surfoce of the balloon
flottened a litfle, so that the trapped dir tookup
more volume (space) in the cup This
------ meant the trapped air lost some of its
pressure But the outside oir pressure
remained the same. forcng the cups
against the balloon.

-
—
-
-

0P TiP!

' i his
It's easier to do thi
experiment witha fnend'.l
They can add the cups while
you blow the balloon.

———
e
—————
T —

REAL-LIFE SCieNCE
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A playing card, a coin, and an unexpected twist?
Your friends might mistake this mind-blowing
experiment for magic! Follow these steps to wow
your audience with the wonders of inertia!

A0 R T S30H I Ao rums s bl ingm: Limnd imd

————

————
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Fom e o " R R e A
FI P ?:.* gl
| This experiment is an excellent demonstration % |
: of Newton(s First Law of Mofion, which states vl
that an object will stay at rest or will confinue moving *i;;:

unless an outside force acts on it That“unwillingness - e

to move’ (or the unwillingness to slow down if it's already ’ .
moving) is called inertia, and it increases as something '
gets more mass. If you moved fhe card slowly, the force
of that movement wouldrit overtome the force of the |
friction holding the coin in place The much greater force of the :’
fick overcomes the friction, so the object with less inerfia :
:
1
|

(the less moassive card) moves, but the con doesn't

]

© WHAT \ Eani.,rouimagine.
{HAPPENS ‘: setting a table with

. crystal glasses and fine

b “:-“? ' china, and then quickly
Top Tip! ‘n_‘_h ##_,-" whisking off the tablecloth

- from beneath everything?
This experimi!ﬁt works This classic magic trick uses the

best witha tlearf .@a:.ii- same principle as your experiment, and
Heariﬁgthe' Plﬁé_ nothing breaks! But it takes a lot of |

when the coin falls :ﬁ praftice to master this trick, so *

is extra satisfying: it's best to stick to coins and '

playing cards for now. :
L

e — REAL-LIFE SCIENCE i

13



You and your friends can build a medieval
cathedral in your kitchen in a matter of minutes —or at least

—

demonstrate one of the most important engineering features that
has kept cathedrals standing for centuries. It's all about arches.

(A (9] '3
- & % -8 R )
[ 4 )
'r"? ‘ III.f"' J A
\J x' \

Have two of your friends stand
facing each other, wearing just
their socks.

Ask therm each to take one step
backwards.

Askyour second pair of friends
to sit on the floor behind the first
pair. Your friends sitting down
should wear shoes. The sitting
friends’ backs should touch the
standing friends’ calves.

b ]
i
\-._..l,




The seated poir of friends should have felt the force of the
others heels digging info them. That's because the standing
poir created an arch, and an arch is onimportont way of
transferring forces It takes the force of its own weight and
ony weight pressing onit (ike the roof of a
building) and fransfers it into an outward
h  and downward force along its curves.
Thats the force that the seated pair

- of fiends can feel, pressing out from
the heels of the two friends standing.
Engineers call the supports at the base of
arches (ke the seated pair) buttresses.

TOP TiP!

This experiment works
best if the sitting pair
of friends keeps their

shoes onto act as brakes
against sliding (and to
concentrate the force

on their backs).

\

WHAT \
| HAPPENS | With your four friends
.,. “:___? , demonstrating how an arch
< .~ works, you could work out
~——— how strong it is by measuring
how much force it can transfer
before breaking. Ask the
standing pair to form fists
before making an arch,
then add book after
book on to the level
space along the back
of their hands.

Builders and engineers working
nearly a thousand years ago

used the principle of the arch

as they built great cathedrals.

At first, they built thick buttresses
against the outside walls.

Then they realized that even the
buttresses could be arch-shaped
to do their job. Those supports
are called flying buttresses.

15



How much does a plastic bag weigh? Could

you pick one up? If you think this is a trick
question —it is! You can use some simple science
to “lock” a plastic bag inside a bowl. At least,

that’s how it will feel when you try to pick it up!

&) *~

!
\
1
i
I
i
]
|
I
I
I

‘

. Lorge kitthen

rriang bowd

. Plastic bag (fs

nouth must fit

|
1
i
1
|
|
1
‘
1
]
]
1
i
1
i
rF

i

. Dpenthe

" bagand use
" ittoline the
E inside of

: the bowl.
I

e e e e s e e s e i

over the rim of the bowl.

#

I

. Pressit snugly down and fold the spare plastic
|

]

LY

A0 R T S30H I Aol rums o bl ingm: Wil imd




. You've just demons trated Eoyle‘s Law. This scientific

|
= \\ - " A
, g , 1 _..--" " principle is all about volume and pressure It fells us that
q--.....__} v if the same amount of gas (meosured in the amount of
W t___ molecules) is forted into less volume. then its pressure
L3 ~© increases. So.if the volume increases, the pressure goes

S DOES iT
: WORK?

down. That's what happens here when your friend
A pulls on the bag Even a little fug increases the
volume and lowers the dir pressure inside the

------ +
: } bag. But the dir pressure all around you hasrit
! e I~ thanged, and it wins the battle of the pressures,
: - holding the bag down.
¥
e - | A

REAL-LIFE SCIENCE

You've probably seen someone blow
up an empty plastic or paper bag,
twist it shut, and slam down on it with
their palm to burst it with a loud pop.
That's another example of Boyle's Law.
The air (a gas) inside got squeezed
into a smaller volume and built up
pressure —until it burst the bag open.
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| . Mefal baking Yoy
|+ Hot cocoo mix oF
' nstont coffee
You've seen images of craters on the surface of | - Flour
the Moon and some planets, such as Mercury. |+ Spoon
Have you ever wondered what creates them, or |
i
(]
I
|

s

iz
why they're not all the same size? Time for some Gttt
space exploration —in your kitchen!

Pl
L] ‘ *
A
\

o

s
(]
LY
\‘.-—
o
-~
o
o o

-
Pour flour into the tray and Sprinkle the cocoa mix or Hold the smallest marble12inches
shake it until you have an instart coffee to make a light (30 ernl abovethetray.about Viof
even layer on the base, about layer over the Flour.
3inches (8 cm) thick.

theway in from one side.

AP YR G 2N A rum i el g Lirrd




R - -

I

I

IIr 'lI “\\ A 7 Newton's Second Low of Motion deals with force. the mass

! : v 4 of an object. ond its acceleration. Acceleratfion isn't alwoys
‘U - 4 obout speeding up—it con also be obout slowing down

h H w “wws Thots what these three marbles are doing They're each

[ Ld 5 .
- -7 . Slowing down from falling speed 1o zero, so the
: DOES iT Seel accelerationis the same The big difference is in

their size, or mass. And Newton's Law SV

that Forte is made up of Mass fimes
Accelerofion (F=MA). S0 the bigger the
mass in this experiment, the loger
the force, and the bigger the crateri

Coessd

5]

REAL-LIFE SCIENCE

The surface of the Moon is covered
in craters caused by meteors

,  crashing into it. Why isn’t the Earth
| also covered in craters? There are
some craters where huge meteors
hit our planet, but most meteors

. burn up in our atmosphere —the
friction of passing through the
gases destroys them. The Moon has
no atmosphere, so it has lots of
craters.

=
s
c

e e

o
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Take a Pen for Spin

€Y
7
f
| b
\
|3
Hold the pen upright, so that
its kip just touches the floor
or kable.
"y
" {él} F
,f? ;
f
|
\
|

Slide the DVD onto the penand

press it down firmly onto the
sticky tack.

How do you get a pen to stay upright without
holding it? You can simply tuck it into a pencil
holder—or you could use a bit of science to keep
it balanced on nothing more than its own tip!

f
|
\
!

Spin it with a quick bwist of your
fingers, as if you were getting a

spinning top started. The pen will
fall over.

.*'r -‘“.,
L 5 )
M
E
;? [ =

-
== |

Now repeat steps ! and 2,
holding the pen upright and
then spinning it like atop.

y \ o
. e r——

. Ballpont pell
. DVD orCD

. Smooth fooy of
'm{'gﬂ table

- Shcky tack
- Buler

p———_
. ——— =

=

-

Wrap a piece of sticky tack [about
bwice the size of a peal around
the pen. |t should be about 1 inch
(3 crm) up From the tip.

—
= -

See how long the pen spins this
tirme.



You just demonstrated a scientific principle called
angular momentum. Momentum describes the strength
of a moving object. It's a combination of its mass and

A baseball bat has more momentum than a
cardboord fube svwung at the same speed because it
has more mass. Angular momentum describes the

-
-
-
-

....... strength of spinning objects. It also multiplies mass

uelam':,r. and multiplies that by the radius. Adding the DVD and
shchy tack. to the pen added mass, and the width of the DVD

lengthened the radius. The angulor momentum increased, and
the pen si*a\fed uprightl

£ .
< \ What if you hunted
v around in your
P T]p‘ ' parents’ music
TO ,! collection and found a
Before you spin the pen ,/ vinyl LP record? You could
the second time, hold it ,/ do the same experiment,
ight near the floor an but you'd need a bit more
vpe that the DVDis sticky tack, because a record

make sure
parallel to the floor.

Adjust it if it's not.

is heavier than a DVD. The angular
momentum would increase even more,
and the pen would spin even longer.

-l--_._
-—---.—-._,__'____-_-_
———

J T e o L T —
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Just how hard it is it to blow a couple of
balloons away from each other? Pretty easy,

you'd think...unless science stands in your way.
You'll huff and you'll puff, but you'll wind up
winded unless you read up on pressure!

i ————

————

| . 2 balloons :
i i
E ) mghﬂbucREd choits t
| - Shing {I
%' . Si550YS |I
Lo Ruler '
|, \Water from a 0P !.
'= . Exnpty poper towel rol t,
|« Abroom ';I
]
L]

Cut two pieces of string, each Run sorne cold water and slowdy
about 20 inches (50 cm] lorg. pour less than an inch (25 crm)
inta each balloon. Blow up the

balloors and tie therm.

Tie a string to each balloon
and tie the other end of each

string loosely around the
braom handle.
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You're supplying the force (your breath) o speed up a channel
of air. And when dir—oyr any other gos or liquid— begins to
move faster, it loses pressure Remember that dir pressure
is all around us. pushing inwith a force of 47 pounds per
squareinch (1 kg per square cnm. That force remoins the
same for all of the air surrounding the balloons. except
for the fast-moving channel that you've created That
faster-moving dir has less pressure. Meaning
it doesn't push so hard against the balloons.
Thot's why they get pushed together.

4 N,
' \
!

' WHAT \
| HP«PPENS |
‘\ |F...? !r"

Poke a hole through
the bottom of a
paper cup and stick a
drinking straw through,
plugging up any gaps
with plasticine. Rest
an inflated balloon
L e on the cup and blow
r— through the straw. As
QW-LIFE QCIENCE long as you're blowing, )
s the balloon will remain
attached to the cup,
even if you tilt the
cup down. It's that air
pressure again.

Engineers and architects need to
understand the effects of varied air
pressure on individual skyscrapers and
groups of them. Sudden or extreme
drops of pressure can put stress on
those buildings, and it's important to
have precautions built into them.

——

" r—
T ——————————— . — -
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How good is your sense of balance?

This experiment uses a little bit of science
to pull off a trick that looks like magic.
The forks seem to be floating in mid-air,

but in fact they are just balanced —really well!

————

_______ 5
= i

i L YOU WILL NEgp

———
---ﬁ_—--
—————

1 T
I{ 2 jdentical Il'i
1 metal forks '.
|+ 2 toothpicks '.
{|. Sturdy soit shaker 1%

pa—
i - ———
e

24
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Of course. this wonderful display is not as
impossible as it looks. It relies on the center of
mass. Pemember, this term refers to the midde
point” of an object, or collection of objects— so theres
on equol amount of mass on either side

DOES iT - Here, the center of mass is ot the end of the toothpick
WO R K? | 25 thatwas stuck info the forks Equal amounts of mass
| press in onit from all sides, keeping it secure Even
i \,f' the force of gravity is “funneled” into this point. which is
Z-y--g why people somefimes refer fo the center of mass as the
-y Y ' “tenter of gravity”

10P TiPS!

it's easier to press
theforksona counter
a5 you weave them
together.

REAL-LIFE S‘CIENCE  WHAT ", Arange abou

1 eight playing cards
HhPPENS algnglihe flgnr of a
't IF...? f hallway, making a zigzag
\ ,zf of “stepping stones” about
S=a= 20 inches (50 cm) apart. Try
walking along this path, only
stepping on the cards. Now try it again
while holding a broom handle for
balance. Is it easier? Faster? L?_;‘I

g e\ v |
| . \ Fe g L& M
",lll :_ __Elj II|I :'. II|I

= |



The Last Straw |

i
]
1
|
]
i
i

i

]

You've just had a long bike ride and you've come |
home thirsty. Look! Someone’s made a cool drink E
|

1

]

]

I

1

for you, complete with a straw. Ahhh, just what
you need. You take the straw in your mouth,

begin to suck, and...nothing! What's going on?

[— ep—
———

. Glass jor with
strew-on id

. Plastic drinking strow

. Homoer

T

. Poster putty
. \Water or ofher dink

——
p— _..—.—-l-—"'--"--
pp—— L e

-
| |
\ /
\ ]
! i
) |
!.r \
’ 4\
Askanadult to make a hole inthe Seewhether the straw fits Feed the straw through the lid
center of the lid using a hammer through the hole. If nat, ask the 5o that it will almost reach the
and nail. adult to widen the hole with bottorn of the jar when the lid
the nail. goes back on.
Y (%)
[ ul Fill the jar about %4 full witha
lr.""#— TT~«~_ drinkand screwthe lid back

Put some poster putty around
the strawwhere it meets the lid.
This wil make it airtight.

26

on tightly. You can try to take
ﬁ asip..




Sucking through a strow isn't so much about pulling (sucking)
as itis about pushing. Air does the pushing, through the
force known as air pressure. Normally. you suck in through
the straw—which reduces the pressure inside your mouth.
Meanwhile, the dir all around the drink is pushing down
on the top of the liquid in the glass. That pressure is
greater than the reduced pressure in your mouth, so
the drink gefs pushed up the strow Butif you cover
the drink completely, that outside air can't reach the
liguid o push down en it...s0 you canit get any dank

—————------————---------———"

REAL-LIFE SCiENCE

You can see the effects of changing
air pressure every day just by looking
out the window. The Earth's spinning,
teamed up with other factors such as
the difference in temperature over
land and over the ocean, affects air
pressure. When areas of high pressure
and low pressure meet, we get winds
and other weather effects.
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How many times have you heard people | fsting ine '.1
say, “Well, it's not rocket science, is it?” I, 2 pleces of drinking Strow 4
This is a great experiment that really is i i
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prepare for Takeoft

each 1inch G ¢ 10ng
about rocket science! Find a large space

outside to conduct this experiment and get
ready to say, “Mission accomplished!”

. 1empty 1-fitex plastc
botte

Thread the two lengths

:r I: Ill Tie the fishing line between twao :| E Cut aring of plasticlinch (3 cm]) I:
Ii of drinking straw on the - strong objects, suchas treesor I|I wide fror the middle of the !
- fishing line.  tallfence posts. Make surethe  plastic bottle. :
N e e / |: line s taut. E ! ]

Blow up one of the balloons and
pinch it shut. Then press this
pinched end into the plastic ring.

- Pressthe pinched end of the first

- balloon against the ring while you
 insert the second balloon partway
Il through the ring.

Now blow up the second balloon.
Let go of the first balloon when

inside of the ring by the second
balloon. Pinch the end of the

[}
I
|
|
I
: it has been pressed firmly to the
'.
:
- second balloon.

i
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Have your friend attach each balloon to a drinking Let go of the balloon and watch your rocket zoom
straw [which are free to slide along the linel. Pull the along the line!

halloon combination to the end of the lire.

-7

L
!
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Partway down the line, the “first stage” [or second
inflated balloon) should discormect and fall behind.

You seem to have mastered rocket science, but how emtﬁf
did you do i1? 1¥'s all down o Newton's Third Law of Motion,
which tells us thot for every action thereis on opposite and
equal reaction. Letting go of the balloon means that the

high-pressure air inside it rushes out of the back.
of the balloon. That motion, or "action couses an
B opposite “reac fiort'— the force that sends the
-----  balloon forwards. The release of air from that
first balloon also weakens its grip on the end of
the second balloon, 5o the same action-reaction
takes place a second fime

- e e ———

L e ———

B ——



-,

TOP TiPS!

When you walkthe
rocket back to oné end o
the line, make suré the pinche
ends of the balloonare pointing
backwards, so the rocket will
go forwards!

This experiment works best
if the fishingline is very taut
and also level. This reduces
frictionalong the track,
|etting the stages
travel further.

#"'--"..‘_
i ~

4 \
/ WHAT if
\ ou h
| HAPPENS | Do
: \E..2 . emgh friends
. ;" helping you, do
“-_-’fz you think you could
:uild a three-stage
rocket? The missi
:: send astronauts to the M;:n:ad
dere:e-stage rockets! How would
cide which balloons should be use
for each stage? .
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Glossary

acceleration A change in speed.

center of mass The point that has the
mass of an object evenly distributed
aroundit, also called the center of
gravity or balancing point.

ceramic Clay that has been bakedand
become hard.

crater A large bowl-shaped hole in
the ground, made by an explosion or
meteorite.

fluid A substance that has no fixed
shapeand can be moved by pressure.

force The strength of a particular
energy at work.

gas A substance that an expand to fill
any shape.

gravity The force that causesall
objects to be attracted to each other.

inertia Staying unchanged until
changed byan external force.

liquid A substance that flows freely
but keeps the same volume.

mass & measure of how much matter
something contains.

meteor A small rodk or other
substance that enters our atmosphere
from outer space.

molecule The smallest unit of a
substance, such as oxygen, that has all
the properties of that substance.

momentum The amountan
object moves.

Further Information

Books to read

predict To guess what will happen in
the future as a result of an action.

pressure A physical force acting on
or against an object by something in
contact with it.

radivs The distance from the center
of a circle to the edge.

reaction Something that happensas
a result of an action.

surface tension A force that binds
molecules on the outer layer of a
liquid together.

velocity The speed of something in
a specific direction.

volume Theamount of spacea

substa nce takes up inside a container.

Experiments with Forces by Anna Claybourne [Windmill Books, 2016)
Mind Webs: Forces and Motion by Anna Claybourne (Wayland, 2016)
Super Science: Feel the Force by Tom Adams and Thomas Flintham (Templar, 2011)

Websites

https:/www.education.com/activity/forces/
Conduct Fantastic experiments about Forces at this fun sitel

https:/ online kidsdiscover.com/unit/force-and-motion
Check out this awesome site to learn more about forces.

http://www.dkfindout.com/us/science/forces-and-motion/

Explore this interactive site tolearn about forces and motion!

Publishe r's note to educators and parents: Qur editors have carefully reviewed these websites to ensure that they are suitable For
students. Many websites change frequent by, however, and we cannol guaranteethat a site's future content s will continue te meet our high

standards of quality and educational valve. Be advised that students should be closely supervised whenever they access the [nternet.
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Fantastic Experiments with Forces

Fantastic Experiments with Forces Thomas Canavan. Mind-
Blowing Science Experiments New York, NY: Gareth Stevens, 2018. 32

PP-

This book introduces readers to the scientific principles
behind force through fun hands-on activities. Real-life
examples of the same forces they are studying at home, such
as how tightrope walkers use poles to keep their mass over
their center of gravity, get readers excited about these
experiments about force.
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