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THE THREE RULES
OF EI-IPEFIIITIENTINI'J'/ ’ Q .

All great scientists
know tha three goldan
rules of experimenting.

These rules show you
how to experiment

safely and hoppily.
ORGANIZED o
Before you start the experiment; read the BE CLEHH

WHAT YOU MEED list of malerials and equiprment,
Make sure you have everything you need. If you
go off in search of somathing haltway through
an expariment, f may not be safe and
it roight ruin your results. i you can'
find what you need, feal rea y » Clears space for your next experiment.

to use a sirnikar iem, but i * Keeps you from losing vital equipment,
ALWAYS ask before you \ / * Keaps younger kids rom playing
Barrew anything! with your experiments and hurfing

themselves or breaking your eguipment.
BE snFE * Means you won't get grounded
This s @ book for safe sclenfists. Adult supervision SRR I e g
ks awoys I"lﬂlﬂid with Iﬁpﬂl‘l‘lﬂ'h.ﬁ?,l' attenticn o

ummmmwmm
or eat an experiment unless this book says you can,

* BEWARE of hot water.
-Iﬂmﬁﬂnﬁmﬂunﬂumﬂhﬂwmm
Mﬂhﬂﬂﬂjbﬂgﬂﬂim

Take cang nol to spill messy malerials like wabter or
food colouring. Always clean up before you sfart
a new axpariment Cleaning up sounds sariously
boring, but it halps you. Yes, reallyl Cleaning up...

whan trying some experimeants,

edeciricity, fire, or hammiul
chemicals—so don't use them

tnmmm o




AIR ERPERIMENTS

Air is amazing stuff, and our first set ol

experiments will show you just how
incredible it really is!

THE GREART
COASTER RACE

The way things fall - and the speed in BUIZ
which things fall - has everything to BUESTION:

wWHRT WL HAFPEN

do with air. AT ETEP 47

2 WHRT YOUu 00

FRETER WITH THE CORSTER
H) THE PRPER CUTOLT

Place fhe coaster on the paper and

chicrw around It

FLIES LPRROS
C) THE CORSTER FRLLS
E Coarefully cut out the shape of the coaster,
E Hold the cooster between the finger and

SLWER WITH THE
FHPER CLITOUT

© DID YOU
\, NOW?

For a simple

i

exparimeant, thera's
thurmb of ane hand. Hold the paper cutout in he / o siialiit ot al \
ﬂﬂ:ﬂj tharm both from a hﬂ‘mhr of 1.5 meltras -['g.l'ﬂ-u will any UbiE'L'I. AR an 'L'-'L'Ii'i.’l'_'-r o feathar and o
reed an adull o halp you). What do you natice? talls, air pushas back. 1 kg waight on the Moon,

ﬂ Mow ploce the poper culout over the coosler ond

resistance, same speed. Barth's air
drop them both fram 1.5 matres, 1=k e

- - makes the feather fall
s \ slower, but thare's no
Alr resistance fries

alr on the Moon
o slow the object's fall
T ——— Objocts with groater density
fall faster because they push
harder through thea air. There is
lass air resistance with light paper,
L 50 it folls more slowly. Now, for Step 4
the air fiowing around the poper
\\ cutou! keeps it close 1o the
Coasher This adds exing

F
-.'.-'q_l:ghl ta the papar
cufout, which helps

\Thii is called air they would fall ot the




MARE A TROMBONE ®

Ever heard the wind whistling? Don’t wait
for a windy day - it's easy o make
your own musical wind instrument! (EE)

WHRT YOUuU DO

Fill the Botle with woler, leaving

z om atthe fop. p— 2
/ WHAT YOU DD /4 B i i =

X

ﬁn Blow across the top of the staw
while maving it up and down.

BUIZ
BUESTIOMN:
WHICH 15 CORFECT?
A} THE HI[MER THE ST, “.1'::' shrcaw

THE HIGHER THE SOLMD conlains a codumn
B} THE HIGHER THE 5TRAE, of air. Blowing across
THE LOWER THE SIUND the straw makes the

L} THE STRFW CRARIES air vibrate, and the .
BULZ ; T e vibrations are what R
BUESTION: ~ : make the sound :
o e e - 4
] - " -

il THE PLASTIC 15 MATURTLLY ] ’ ey
s L A = - | PN When the straw
) THE FORCES KEEFING THE PLASTIC / Dln 'l'nu i L is held higher, the
ﬁ:r_;;; ﬁiﬁ;;‘:’:ﬁ ;F Gravity Iries o g Hﬂnmp A8 column of air is
C) GRANITY DDESN'T WORK WHEN to make the square N longer. This creates
THE BLRSS 15 UPSI0E -D0WN of plastic and water ! i A doeopor Sound, &

fall, but alr pressure . . W real rombone works |

outside the gloss " ko % pratty much tha
pushies up 1o keep - Ty ¥ i .'.'- SCNTEE WOy,

- L |
i pait he ploshc i - - B -
| 1:1 Fuui; ;! L inplace ; The longast L -

alsa held by waler % : " tirme anvons hos
mzlecules pulling on b evar played one nole
othar waler molacules ; - F, y F oy - on a wind Instrument

to make o skin of : - ' . . ; L Is one minule and

wiater, This ks called 110, - —_ i g 13 seconds, Can
surhoce ension - 3 g - i vol Baat thaly




CRAZY COLA

Fizzy drinks are bad for you, but they

reveal an amazing, bubbly secret.... ‘-E:*SEJT

NEEL
WHRT YOU DO |

'|I'l"ﬂ5r! the spray Dot with soapy waler,
FIII with wiarhor,

Eﬂpanlha coda and pouwr it into a glass,

Wait lor the cola 1o stop bubbling and tinan
spray i with waler.

ﬂ- D not drink the cola—pour i all awayl

BULZ
BUESTION:
TTonemm

EU;FIHE MOIEE

C}IT BLOWS M
THE DFfis

To maka a
fizzy drink, carbon
dioxide is forced
imto the drink under
pressune. Fizzy drinks
contaln dissolved
carbon dioxido
G,

Thia $pray pushoes
air inda the cola,
forms bubbles, and

the dissolved carbon

dioxide gos enters the
bubbles. The bubbles
get blgger, then rlsa
and pop with
a fizzing sound

THE BALLOON-
EATING BOTTLE

@ Air presses on objects with a force

called air pressure. This experiment
shows air pressure In action. ...

WHHAT YOU 0O

n Cut 2 cm off the neck of the balloon.

Fill the bowl with cold water, odd a few
ice cubsas, and leava it in the fridge for two hours.

9 Fill tha bottle with hot fop woler and leawe for 80 seconds,

) Fill the sink with hot water. Empty the botie info the spare
bawd, then quickly roll the balloon neck over the top of the
bolle. Ploce the botie in the sink ond watch what hoppens.

) men stand e bote up in the bowl of cold water

HAPPENS? BUIZ

BUESTION:
WA T iy N 7O
THE BFRLOOT
A} IT TURME RED AT STEF 4 WI,HT*E
HEWEEI E ) T I.I-I I.II‘-I 230 N0
Alr conslsts o NEKT?
cjas mokecubas, mosiy Flace he bottle and
nitrogen and oxygen. ballcon in a bowl
Trappad in tha bottke, tha of wiarmn wiaker,
malecules move around Whal happens?

and crash inka he balloon

sides, crealing alr pressura As air in the

Alr pressune incrneoses wikh bolle heats up, the

temparatura, inflating air moleculas move
e balloon faster and need mone
space - fhe air expands
This makas ha
oaficon inflake
slighilly

Whaan e Bolle
Is in cold water, the
aif caals dawn and
controcts (shainks). Alr
DiEsLNg on the oulsice
pushes the ballcon
ik e balle



