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Inside this book. Yau'll find a whole ronge of exc'ﬁ'mg stience experiments
that con be perf‘omed 5uf*el!?r ot hm*ne.meurly all the ecyipment you

4
771 need will be found around your own house. Anything that you don't have
- [~ -7 | athome should be ovoilable at a local store
L ] [
N s | ____, ‘e have gen sore recormendations alongside the
A & - F n r f
D Ha\h ng /- instructions to let you know when adult help might be needed

However, the degree of adult supervision will vary, depending

Y FUn and "5 on the age of the reader and the experiment. \ve would
- “ ri

< recornrmend close adult supervision for any experiment
€ E n g T involving cooking equipment, sharp implements,
rd Sa‘fe Fmmmmem=a  glectrical equiprment, or batteries.
7 The outhor and publisher cannot take responsibility
/ ~ for any injury. damage, or mess that might occur as a result of
\ attempting the experiments in this book.. Always tell on adult before
/ you performn any experiments, and follow the instructions carefully.
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who knew science could be
so cool? Or hot! Get ready
to explore the extremes of
heat and cold with these
mind-blowing experiments!
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Watel' Raca | . 4 glasses that can ';
| holdS fuid ounees i
(50 mb eath 1'.
Does your face ever look flushed and red when 'il - 2 poper towels ',
you've been running? There’s a scientific reason |+ Hotwater ':
for that—and you can demonstrate it with just 'il + Cold warer |
a few odds and ends from your own kitchen. \
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Roll each paper towel intoa Fill one glass with cold water
long, tight tube.

Place an empty glass next to
and another with hot water.

each of the filled glasses.
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Place one end of each paper Observe which glass delivers £ ¥ e
tubeinthe filed glasses. Place waler toits empty partrer first.
the dry ends of the paper tubes

in the empty glasses.
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This experiment demonstrates 0smosis, a process that sends
water from a denser solutioninto a less dense solution VWater
15 denser than air, s0 the water in your filled glasses fraveled
to the empty glasses Within the paper towels, there
ore finy dir tubes called capillaries. The water travels
------ m through ﬁxesz mp‘ﬂ}unes o The empty glasses. This is

: 5 called capillary motion Heat increases the kinetic

~ of molecules. so the warm-water molecules travel

- faster than their colder rivals. In both cases, though, the
- wateris pushed upwords by capillory action and then
drawn down into the empty cup through grnvﬂy.
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TOP Tip!
-, It doesntt really

matter what type of
You use, but clear pla?:::s
or glass gives you the
best chance to observe
the first drips.
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. 3 empty soup (NS

. Con opener

. Sficky tock
What do a tower of soup cans and circling . Masking T‘?‘PE
birds of prey have in common? You'll find out - 2 paper AIpS
I . Thumbtack
convection, the term used to describe what ' P*U"E:
happens when air warms up —or cools down! + Pend

. Printer popel
. 2 \arge books 0f equol size
. Table near a sunty window
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in this experiment! The answer is all about \
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\V&— \_--oqnm=mmonoees
V{ Stack the cans to make a
toweer. Secure each canto

the next with masking tape.

Straighten out the
(3]

) paper clips. Tape them
% ‘--';( F\:“

h both to the inside of
|
Ask an adult to oper the cans and

top can's rim, pointing
=
throw away the lids. Then ask

- ..h ~, up.They should be

"‘,. opposite each other
them to help you tape the rim of E J. agd Ett:::::E: gtnm]
each can with masking tape. e B | -

L JAN e inside the can.
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Lay the books on the table
about 2inches [5 crn) apart. Set
the tower over the gap between
the books. It should rest equally
on each book.

Cut the paper intoa B =E -inch
(15 =15 cm) square.
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Use the ruler to mark aline
Frorn each correr of the paper
towards the center. Step each
lire about ¥4 inch (5 mim) from
the center.
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// Warm dir rises because its molecules move around more
freely. The air becomes less dense—and lighter The sun
shining on Your fower heats up the dirinside it and the
warm adir rises up through the tower Leaving the gap at
the bottom of the tower allows more air to rush in.

—=> filing the space of the warm air that flowed up The
rising oir spins your handmade pinwheel at the topl

_ This vertcal movement of air is colled
convection. Cooling femperatures can cause
gir and other substances o sink— this is
also convecfion.

T el T P— -..._._—._.__________,

TOP TiP!

Although you want the
arms of the pinwheel to
be secure, it'sa good idea
to trim the excess tape at
the joints. This keeps the
pinwheel's arms lighter.
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Handmade Thermometer - R \

.f"' ________ -
| YOU WILL Nggp
T e +!
i i
Old-fashioned bulb thermometers have a column ﬁl . Empty plashc bothe 11
of mercury inside a glass tube. As things get |« Ploshe shaw 11
warmer, the mercury expands and rises up the 1'. . Sticky fack 1i.
column. Markings alongside it equate to degrees. | ° RECIE ";
You can use a similar principle with good old air | - Food mlﬂt_tﬁgand an 1'
and water to make your own thermometer! i - Sharp Knife o ;
| adult To help you '
S 1
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Fill the battle halfway with Add a few drops of food

cold water.

coloring and swirl the bottle so

that the water is evenly colored.

oy — 5 )
\..___,. !‘f "--.__.-""
- Screwthe
lid onko |
the bottle. i -
\ S
[ Ly
-7 . J > .
;’ f, ‘ ﬂ
{ - ” {
\ i —1 ,.
1 Ly
Askanadult to cut a hole l j Slide the straw through the hole
ir the bottle cap. It should so thak the bottom is below
be just big enough for the water level but not touching
straw to pass through.

the bottom of the bottle.
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=== Carefully pack |I | )

€~

sticky tack
around the straw
as it passes
through the cap.
Make sure the
seal is airtight.

1 %% %

@) |
~~=~ Wrapyour hands

lightly around v
the battle, above
the water level.

TERR

TOP TiPS!

er, more dramatic result
ds together briskly for a
pping the bottle. The

You can get a quick

if yourub your hands {

few seconds before grt
friction will make your

which will heat up the e

est results with aclear strav

\L':: E:::tteti:at's darkened with Ext?:;: d
coloring will show through most straws.

bottle faster!

”
I

hands much warmer,

———

-

Note the level of
the water in the
straw —it should
be the same as
the water level
in the bottle.

Note how the
water level in
the straw rises.
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AS any substance gets warmmer, its molecules become

more active That extra octivity means that gases begin |
to take up more volume Thats what happened here -
Your hand warmed the dir (gas) inside the botfle =
The air expanded and began to push on the

water because it needed more space That

pressure, in furn, pushed water up the strow.

The warmer the dir became, the more it expanded,
and the h'tgher the water yose in the strowd

T e s e




-= L-YOU WILL NEED
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L condle, qboufﬁl.fthﬁﬁ
17 g5 o long and 1inch
L @mwide
I Long, NOYTow noi
‘ - | dankin
It's easy to have fun with forces —just look at . &fé‘ga A
seesaws! This experiment turns up the heat l‘ . 2 soucers
with a fire-powered seesaw! You'll have to see | . Table
it to believe it! Grab an adult to help you and | . sharpknife
prepare to be amazed. | . Matches
" | Anodut fohelpyou
-,l ‘\ : 3 1\_9,} Y
y

Askan adult to scrape away some of the waxat the

Lay the candle on the table so that one end hangs
flat end of the candle to expose the wick.

slightly over the edge.
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Line the glasses up side-by-sideand balance the
candle by resting the jutting nail on the glass rims.
Toavoid wax dripping on the table, you can placea
saucer under each end of the candle.

#
]

I
\

Have an adult light one end of the candle and then
wait a few seconds until the lit end rises up.

TOP TiP!

[ is long
Try to find a nail that is
a ;};rﬂw so that it goes t!nro!.:gh
the candle without breaking it.

13
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Although this is a simple demonstration on

one level, a lotis going on. Heat—an energy

by-product of combustion—is the driving force

of this experiment. Dm}fgm from the air pmﬂdes

much of the “fuel” for the chemical reaction and
- thermal energy (heat) is released That heat melts the
T wox When some of the melted wax drips off. that end of
[ the candle loses mass and goes up. like a seesaw. Then the
lower side burns more, loses more mass, ond swings up!
The n:*-l,n:le continues.

WHAT
HAPPENS If you have a good supply of candles and an adult to help you,
IF...7 then you could try using candles of different lengths for this

experiment. You can change the speed of a normal seesaw by
moving closer to or further away from the person on the other
end. Do you think the
candle length would affect this
experiment? Test it and see
for yourself!

""""""""""""""" S REAL-LIFE SCiENCE =

Heat and flames produce a rhythm

in something that you know very
well—cars. An electrical spark causes
gas fumes to ignite and expand

in cylinders inside the engine. The
expanding gas pushes pistons up,
and cooling gas lets them come down
again. This up-and-down motion is
fast and constant, and it provides the
“drive” that moves the car.

J"____-____-_-_—----___-'\
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the pizza Oven o )

£ YOU WILL NEED

' N
Were your eyes bigger than your stomach when | . A cardboard pzzd box
you ordered pizza last night? Here's a chance to | - PRuler
: : :
harness solar power to reheat those leftovers! | - fufchen fal o paer
. . C
Just make sure you do this experiment on 1. Block consfru e
a sunny day. 1+ Saxon wrop
L Glue stick
.Irf'"i“.\.ll ,"I,;ih\"i 1 . Pﬂcﬁﬁg TG.'P'E
. \ | . Felt-fip pen
/ ‘; . Slice of pizzo
. b L ]

2 -~ -

{ {

\ \

\ \

Use aruler and felt-tip pen Cut along three of those four

to draw a square shape on lines, leaving the line along

the top flap of the pizza box. the hinge of the box alone.

Draw it about1inch (2 cm] in Open and close several times

From the four ed ges.

to Ferm a crease.

P - -

i .*

1 1

\ \

Cut a piece of foil the same Cut a piece of Saranwrap just a Repeat step 4, attaching
size as this flap. Glue it to the bit larger than the opening. Use the second piece of Saran
inside edge of the flap. This the packing tape to attach it to wrap to the other side of the
will reflect sunlight down into the underside of the box top. et el

the box. Make sure it covers the cut-out

hale completely.

15
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By now, the box
top should have a
seal made of Saran
Wrap covering

the hole. The
foil-backed Flap
should open up
from seal.

Cut a second piece of foil and glue
it to the bottom (inside] of the pizza
box. This piece will act as insulakion.

-

Airn the box so
that it opens
towards the Sun.
Prop the flap
open but keep
the box top shut.

Leave the pizzain the
over uritil it is hot enough
to eat. You can heat
upall sorts of thingsin
your oven! Why not try
marshrmallows next?

Cut black construction paper to fit the
inside of this same base. Tapeit to the
fail on the base. It will help absorb heat.

.
= ~

Place a piece of pizza inthe oven.

Although this oven
doesn't get as hot

as the oneinyour
kitchen, leave the flap
opena few seconds
before putting your
hand in. This givesit
time to cool alittle

(EepE S ————— T

e————————————
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You've fied together lots of different scentific

ideas with this one experiment The main

ingredient, of course is the solar power— the
heat from sunlight. Some of it would pass
stroight through the clear plastic anyway, but
the extra foil on the open flap focuses even more
energy towards the base The plastic allows energy
to pass into the box and prevents it from escaping. And
black—the color of the paper on the base— absorbs more
heat energy than other colors. The lower layer of foil adds
even more insulating helpl

——— —— —
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0P TiP!
sheets of PVC
dult to cut them

P
for you, you could use
ir}'n;l:ead of Saran wrap.

If youhave
andana



After all this disciplined scientific experimenting,
don’t you deserve a treat? How about a delicious
bowl of ice cream— or better yet, two? Science
and ice cream? Talk about a win-win situation!

. 2 bowds

. \ge Credmm

. \ce Creom Scooper
. 2 5poons

. Btk

Put bwo scoops of ice cream

Acka friend bo taste sormne of
in each bowl.

™

i

i

the ice cream in the first bowl, :
|

]

]

|

paying particular attentionto
how cold it feels.

Pour spoonfuls of milk into
the second bowd until you've

completely covered the
ice cream.

e
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Things feel colder when ﬁ'mey help transfer heat oway
from you. That's why metals feel colder than wood. Ve know
that ice cream is cold, but it is also full of finy bubbles.
The‘fre what give it that soft texture But air is also
a great insulator, which means that it slows the
transfer of heat from one thing to another.
Milk doesrit have all those bubbles This >
means that the heat from your fongue -
or lips passes more easily through the
mitk (making it feel colder) than it does
through the ice cream Gnith all those :
insulating bubbles). !
I
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You canvary this
experiment by using

different flavors. You coul

also compare ic
that has just come out
of the freezer to slightly

melted ice cream.

e cream

e e T pp—————— —_—
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creenhouge Effect

1
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1
i
i
L. 2 identcal
|I drinking glﬂEE-E'E-
I« Woter :
. . . . I
Earth’s climate is changing—and that is a cause ! . Baglarge igli?‘:‘*fm ><0
0
for alarm. Our planet has warmed and cooled i agtﬂﬁ'ﬁ;mﬁ you use
. - Lo
quite naturally over millions of years, but recent | i
surface temperature rises are most likely due to ;|
1
i
1
|
|
i

a ﬂ?‘.ﬂtkb@@)
human activity. Why? Here’s an experiment to

. Thermormeter
. Reading lamp (ophonad
help you understand.
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1] i .

-7

| »
W . f? i | Bl . f’?
{ : { |
1
\

Iy

Fill both glasses almost to Carefully slide the bag around Place both glasses on a sunny

the brirm with cold water one glass, and seal it shut. windowsill. If it's cloudy, place

from the tap. thern about 20 inches (58 cm)
below a reading lamp.

/ /
y | ’f ﬁ ‘f‘ ,f?
LSS ! i
\ \
1 A
Leave the glasses for bwo hours. Undo the plastic bag and take Note which water is warmer.
the terperature of the water

in both glasses.



You've just demonstrated the effects of
climate change—on o very smoall scale Think.
of the water in the glasses as the Earth's
oceans, and the air around the glasses
0s the Eartt's atmosphere Heat energy

reaches the oceans from the Sun Smoke
from factories, exhaust from cars and other
...... goses can form o "blanket” around the Earth, just
like the bagin this experiment. The blanket lets heat in,
but prevents some of it from escaping. so the water gets
warmer. This process is called the "greenhouse effect”

-
AL TOoP TiPI

l‘!ake sure the glasses are
identical, so the results

are more accurate. Glasses
made of glass work best.

-
Cd *
#~ %)

A
WHAT “ If you have a period of
HAPPENS ' changeable weather ahead
IF...? /| of you, why not try the
AN ' same experiment each
" __ -7 day for a week? Does the
“sandwich bag" water heat up
even on cloudy days? How about
trying the experiment with three
r_ - different-sized glasses, each
l B inside a bag. Do they
r—— . ' « - warm up to the
F_u " same degree?
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This experiment will take you back over
200 years to the dawn of a groundbreaking
technology — the hot-air balloon. This invention
ultimately led to planes and helicopters. Prepare
to launch this aircraft from your own house!

"’t :’
» - I
ll. -
b bt
Fold each sheet in half along the 3 k=7

shart side. Each should measure
10 30 inches (25 = 75 cm). Lay
each sheet downwith the folded

edge facing towards you.

-

. 2 gheets each of red

and blue fissue poper.
20 » 30 Inches
0 x75 ¢ each

. \Mofer-bosed glue
. 50155005

. Felt-fip pen
. Piece 0f cord sTock

Copy the template design [shown here)
orto the piece of card stock The upright
side on the left should be 2 inches (5 cm)
tall and the other straight edge should be
24 inches (B0 cm) long.

Cut out the template and trace its shape
along each of the four pieces of tissue
paper. The 24-inch (B0 crnl straight
edge should run along the fold of the
tissue paper.

..---———-'---——— —r-———---———‘
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The very first type of man-made object 1o Carry passengers
into the air used some of the same methods that youve just
used in this experiment. In 17835, JEJSeph—Ralf and Jocques-
Efienne Montgolfier took offin the first hot-air balloon and
floated over astounded observers in France

The"-f used a simple principle By warming the

air inside the balloon, fnewf made it less dense
______ than the surroundng oir That meant that it
would “fioat” on the outside air as long as the
aly inside was waym. You've done exacﬂxf the
same thing with your balloon and hair dryer

‘1 makes if you fill the balloon with air when
, the hair dryer is set to “cool.” Any idea

e . g\
REAL-LiF E SCIENCE 0? 1\9 \aine
1 0N ;’s‘!“‘ﬂet
Hot-air balloons are still a popular . el -~
3t 0
way of enjoying sights from above, but ps¥ a DI“"E Ehaﬁpﬂ
you'd need huge balloons and furnaces gaﬁDD W f T w0 \E° fhfn
to lift more than a few people. That's 0o \os& "
e C (& x0D c
a. +

why modern airships use gases such
as helium inside their “balloon” parts.
Like heated air, they are less dense
than the air around them —“lighter
than air,” in fact.

Pt T T S —— Lt bt el Ll et

i ———— T —— T ——— S = — —
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. Em'PW 'Pllﬂ.ﬁh": WOl
bottle

. Hot woter

blowing up balloons? Wouldn't it be great if
balloons could just inflate themselves? Well,
you can use science to do some of the job! It

might not be quick, but it's a good way to save
your breath.

|
|
|
]
|
i
1‘ . Bolloon
Do you ever get tired or feel out of breath from |
':
|
|
i

..—_-.—-'-——'--
S

Feed the balloon over the top of the empty
bottle. Make sure it coversall the bwists in
the mouth of the bottle and is firmly in place.

Put the bottle bwith the attached balloon)
into the Freezer for 30 minutes.




10P TiPS!

Hot tap wafer c;n be
WERY hot sormefimes.
Be careful!

a

s Alris a gas moade up of many. many molecules (which
themselves are combinations of atoms). Those molecules

move around more, and toke up More Space, when

ﬂwf are warmThey move around less, and take
up less space. 0s fne*f cool.

The air inside the botHe and balloon
“shrank when it was in the freezer,
but expanded again when it came
out As the botte warmed in the

hot water, the air inside it expﬂﬂdad
; enough to fill the balloon.
I'\._.-r'

/- WHAT ", Not convinced? Take
' HAPPENS
\ IF...2 /

': several balloons and
| repeat the experiment
" a number of times at
different temperatures.
Try it outside on a cold day

or in the fridge. Record your
results. You can also try attaching a

balloon to a bottle and simply leaving

it where it is, on the table at room
temperature, for 30 minutes.

What do you think will happen?

b

5 .
by A

s “ 4
2, _,"
i

b
o
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Eggina Bottle

You've probably heard about, or even seen,
a model ship inside a bottle. It takes special
tools and LOTS of patience. But you can do

better than that: get a hard-boiled egqg inside
a narrow-necked bottle in an instant!

_',.-r"'_"'-\-u-J

R
E
-
b |
Have an adult help you hard-boil \
J
anegg. Cool and peel the egg.

| ;1 1 wa
g
R {5
\.‘ i
\ \
' \
! \
Ask anadult light one end of As soon as the paper isinside the
the newspaper strip on Fire and bottle, put the egg onthe bottle's
quickly dropitinto the bottle. The mouth.
farning part of the newspaper

should be pointing down.
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LA hard-boiled egg
|- Cooking ol

L. A gloss bottle with

b o rmouth jUS*

| narrower thotl

| tne wadth of the egg

1

| . Matches and o adult
L tohdpyou

|+ Astap of newspaper
: meosuring about
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L. Kafchen towel

1

i

1

Put the egg to one side,
Dip the kitchen towel in sorme oil
and rub the inside of the bottle's

mouth. This will help the egg
slip through.

PLomt
[ b
| 1
I
5
'\\._\- _,/

B N

~
b
b
A}

Within seconds, you'll see the

egg wiggle alittle and then get
sucked inside the bottle.



This experiment may be simple. but it sfill demonstrates
severol stienfific ideas at once - heot, density. and pressure
The burming paper warmed the dir inside the bottle As it
wormed, the dir became less dense and expanded Somme
oir even rose from the bottle but plugging the bottle with
S, The egg trapped the oir inside The oir began fo cool
and take up less space inside the bottle but

the
outside air was still *full strength” The outside air
pushed the egg downinto the bottle as it went o

" {ll the spaceinside /

Try doing this experiment
TOP Tipg[ in reverse. Put a small ice
- cube inside a bottle to
A adult mustuse 77" cool the air inside. When
the matches an - —

it's melted, Flug trre mouth
o newspaper! of the bottle with a Ping-Pong
burning P ball and wrap your hands around the
bottle to warm the air inside. Predict
what will happen—and why!
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|« Tea light |

Sometimes you get a chance to show off | . Motches and an odult .I
. .. . . i

lots of your scientific knowledge with just o help you o I!.

e e q iy s
one experiment! This demonstration lets you |+ Gloss mixiNg ) ',
. a | ]
show how one principle can affect another. . I;ﬁﬁfﬁziﬂmmgg bowd .1
'g :
1

Roll a ball of sticky tack and set Set the tea light on the base
it in the middle of the tray to

and place the mixing bowl over
act as a base for the tealight. it like a dorne.

#
|
I
|
i
|
|
|
I
|

o T T —




Ask anadult toli
. ght the tea _
light. Let the flarme settle for a Slide the tray gently to the right Return th '
Few seconds. and notice how the flarme points pcisitil:n I:t:a}; to '|t5 original
to the left. IFthe tea light went
askanadultture—li:htit. -

. You might need some

practice in moving the tray quickly

enough to geta reaction from the
flame — but not so fast that the

fire gets snuffed out.
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You colled on several different

scientific pnnnples in this 5’1mple
experiment. Newtors First Law

of Motion Says that an object

will stay at rest—or confinue
moving—unless an outside force
acts onit Moving the candle counts
as an outside force, so the flame
lags behind—when its not covered
Wihen itis covered, the flame heats
the air near it and mokes it less
dense The air inside the container
further away from the fea light
lags behind, just like the flame

in step7.You canit seeif, but the
cooler air is bunched at the back of
the moving contoiner, pushing the
hotter oir and the fame forwards.

R —— T T T LT T T T

e o e e e e e e e e

— e e e e e e e e e
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Glossary

air pressure The constant
pressing of air on everything
it touches.

atom The smallest particle that
can exist.

capillary A very thin tube.

convection Movernent of a fluid
substance caused by heat.

density Theamount of mass
sormething has in relation toits

volume (or space that it takes up).

equilibrium When opposite
forcesare balanced.

gas A substance that can expand
to fill any shape.

gravity The forcethat causes
all objectstobe attracted to
each other.

ignite To catch fire or beginto
burn.

inertia Staying unchanged until
changed by an external force.

insulation Material that prevents
or slows the transfer of energy
from one object toanother.

kinetic energy The enerpy of
movement.

Further information

Books to read

molecule The smallest unit

of a substance, such as oxygen,
that has all the properties of
that substance.

prediction A guessabout what
will happen in the future as a
result of an action.

vertical Standing upright, being

at right angles with the horizontal.

volume The amount of space
a substance takes up inside
a container.

Science FAQs: Why Do lce Cubes Floal? by Thomas Canavan (Franklin Watts, 2016)
Science Secrels: Secrets of Heat and Cold by Carol Ballard (Franklin Watts, 2014)
Whizzy Science: Make it Change by Anna Claybourne [Wayland, 2014)

Websites

https:/www.education.com/activity/heat+and+ cold/
Find incredible experiments with heat and cold at this awesome website.

http:/www.dkfindout.com/us/science/heat /
Learn more about heat at this sizzling sitel

http:/inspirationlaboratories.com/20-temperature-experiments-and-activities/
Check out this site for cool —and hot — experiments!

Publisher's note lo educators and parents: Qur editors have carefully reviewed these websites o ensure that they are suitable For
student s, 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 value. Be advised that students should be closely supervised whenever they access the Internet.
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Book IndeXx

Cool Experiments with Heat and Cold
Cool Experiments with Heat and Cold Thomas Canavan. Ming-
Blowing Science Experiments New York, NY: Gareth Stevens, 2018. 32

PP.
This book introduces readers to the science behind heat and

cold through fun hands-on activities. Real-life applications of
the same scientific principles at play in each activity, such as
how air pockets in igloos work as insulation, will get readers
excited about the science at work in their everyday world.
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