Revision notes 1 2T

Matter and its properties

ORI HR

17.1 Matter and its three states ~ 17.1 P/#T7E = 7&

:! What is matter? kLT ?

e Everything that takes up space e ﬁ“[’ﬁfj FRE 5! ?Jz___%,iﬁfiﬁﬂ
and has mass is matter. FL P o

e For example, your desk, your e Hi¥ ~f&~" - "Fﬂ@“’%ﬁﬁﬂﬂ?’i
chair, the water you drink and T o

the air you breathe are matter.

Does matter exist in different fF’”’E’TﬁJ‘ITfﬁJ%’[i?@&PE?
forms?

Yes. Matter can exist in three states. T?f ’ fF”J@’TFT P = AT FIPPIRE S -
EI'EE: J
solid state e
o TR
/ \ o
/ \
/ \ it
/ \ Solid
! \
¥ / \
/ \
/ \
./ \
{ TRER o R
o (liquid state) (gaseous state)
L
Liquid

Understanding Integrated Science for the 21st @gigad Edition) ﬁ%*ﬁi[? — ERE 215 (BTZH4Y)
© Aristo Educational Press Ltd 2011 B L [ il 2011



Revision Helpeﬁﬂﬁéﬁﬁ}éé (Bilingual version) ?;L—?ﬁ%’??t

17.2 How do scientists classify 17.2 RIZHYNFp iy
matter into three states? W5 9

By what criteria do scientists  E[ZFF AU E [ f T
classify matter into three states? 73 KRS G~ R 50 2

Scientists classify matter into three states RS54 ”Eﬁlffﬁ;&?‘# I 55 5 o
based on their properties.

with no fixed
PIET Matter volume (can be
) compressed)
and shape are
Vet il A
YT » Sl s
with fixed volume and shape are with fixed volume but no fixed shape are 51’/‘”42 g
E BT I F AR > (EN2 T [l TR i
£ i LT PR A TR LR (LN IR
[a‘.lfg} Solid HEPE' Liquid ;‘?nf;} Gas
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17.3 Changes of matter fro mone 17.3 P4#v= fzl/ fijpy
state to another =Y

Can matter change from one state PrRvR T - FEPIERERY -
to another? FEVIRERS ?

Yes. Matter can change from one state to i’} ’?U@T‘ﬁ’%?iﬁﬁﬁﬂﬁﬁ [ ey -
another when it is heated or cooled. FEPIREE o

heating 7z

take place at fixed temperature take place at any take place at fixed temperature
called melting point temperature called boiling point

EX RS L (E'Hf\ﬁ"&i) (melting B R AR EX RS E (E'HH'JED
poﬁt) R ES (bﬁing point) ™~ 3%

~~ ~- =~

%[> melting #53 evaporation ;5 OR ¥¥i§ boiling
Solid Liquid Gas
— —
EER! freezing $E5% condensation

4}

take place at fixed temperature
called freezing point

AR CIIRERED

(freezing point) ™ 3 %

cooling l‘ﬂ‘ all
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boiling point of water?

How do we find the melting and

BB A H e B
F,ﬁ“lJl“?

* Heat ice until it melts into water and
then boils into steam. Draw a graph to
show how the temperature changes.

The temperature remains_unchanged

when a substance melts or boils.

Therefore, the melting and boiling
points can be found from the flat parts

of the graph.

Temperature change of water over time

o PURPE [ E GRS R
% o SEPEF B R R g e
[ AT AN -

PR (R L e
(remain unchanged) [N} ['f'EJFI’ @%,
thﬁﬁmﬁbﬁﬁyﬂim@ﬁWmﬁmﬁo

You can find the
melting and boiling
points by drawing

Tips:

WA Lo 2L -

Temperature

S
boiling point ¢
T,

horizontal lines from
the flat parts to the
y-axis.

: ;@lgg;l\ﬁgﬁlj ﬁ'F’fpﬁBﬁ
ERE Y O
LR K )
%5 o

melting point

THRA

'

|

T

I

i

i
2t

From the x-axis of
the graph, you can
also find the time at
which the ice melts
or the water boils.

D TEAREES x g
S L 7 HTES R ]
I
PR -

Tips:

Al

—»

& » d
<« » » 9

ice melting, temperature
remains unchanged

VTR - S i T

ice being heated up

e PO

water being heated up

— Ti
> i1t

water boiling, temperature
remains unchanged
LTV o RV TR

il

8

A 'V.TV'I*";; .

.'_~" How do people make use of
changes of state?

PIER [~ ¢ B e | 2

state in:

P

e

Understanding Integrated| casting ’E“lﬂ‘f’%jﬁ!#l

People make use of changes of

soldering

PO (| 0

steam engine Z&<F i

i,
i
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The building blocks of matter
ff*’l ETHYEL 4 EI G

18.1 What is matter made of?

18.1 PvERLENE ’Eﬁ:ﬁ'\ft
RYHY ?

have different properties?

Why does matter has three states?
Why do different states of matter

ﬁrﬂ@?: FJ_\',‘F[ j[flﬁfﬁl\%‘?

e Scientists proposed the particle theory
to explain these.

e The main points of the particle theory
are:

All matter is made up of
particles.

’—"I’?Eﬁd@?ﬁﬂﬁgl k=S Y

There are spaces
between partlcles
;{-ﬂ'—a Iy F'Eﬂ'y'; ﬁEJ 2]

Particles are
moving all the time.
BT g

o K[ I IS (particle theory)
it B e BT EERVR I
o b %'T”F”E/'W[m :

Particles are very small.

i 2

Different matter is made up
of different particles.

T [RIPOETE T [l g =555

Different particles have
different sizes.

T [ﬁmgﬁg'—k I T_
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18.2 Evidence for the particle 18.2 ﬂzﬁﬁ Frugwﬂ
theory?

How do scientists prove that matter %[ S55[G PP RTRLE ik =7 5
is made up of particles? Ry ?

Scientists have found evidence from — E[Z:FTEE RS FEHEL (evidence) -
experiments.

Experiment 1: Mixing alcohol BiRR L1 - R SRR
and water

Result: Total volume is smaller than the A& : F‘Jﬁf’ﬁf’lg BT MR AN ﬁ?ﬁf’l

sum of the two volumes. PRFRYAL
2 &) &
-
| + L =)
- - 50 cm?® of i - { - 50 cm?® of —— alcohol (E‘[j% + water <
alcohol jf & water ~J<
& D &S

total volume 1F'|’§E'?? <100 cm?®

Explanation: Alcohol particles are larger — BER @ JIIkEHE " Eoofofl oA F{Q‘ip‘li{%ﬂl-fﬁﬂ
than water particles. When ﬁn& DR RS TE T R R O ]
alcohol and water are 2]
mixed, the water particles

get into the spaces water
between alcohol particles. Eﬁ;ﬂ?s
alcohol water -
particles particles alcohol
kg~ et N particles
7 T ™ £ [l viel
- o0 o Rea™
) _)QO {_.,
—— alcohol {{1¥5 —T— water 7f —— alcohol j[1f§ +water <
& - A3
Sl G )
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8

Experiment 2: Mixing gases R 2. if-lf’—‘,é?v‘ﬁ%}

Result: The coloured gas can spread in S : &) <15 Bl i [ [p P e -
all directions.

air 7%
gas jars
B S
brown gas
(nitrogen dioxide)
e

(- #(°E)

remove cover
plates

PR A

Explanation: The particles of the brown & et Sa BV =7 il [f[ T R EE e
gas are moving all the

time, and they move in all
directions.
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Experiment 3: Perfume in a R 3 % ?HIF"JFWJ‘
balloon

Result: The smell of the perfume inside the Fr U F[ ﬁu%ap;[aﬁ“]ﬂgiﬁrﬂ e R
balloon can spread to the outside.

Explanation: There are spaces between HERY 1 SATRIMTRRE T R E A
the rubber particles of the I A S S R .
balloon. The  perfume :2{% Ho -3 IHLH EYCIRE |

particles are small enough K
to_pass_through these
spaces to the outside.

balloon
SN I

\ 4

rubber
particle
Sl
_ s
perfume
particle
\E‘Wf‘ﬁ%' /
Experiment 4: Mixing liquids R4 ?Fiﬁﬂﬁ%
Result: The ink spreads throughout the TR gbﬁ”&?ﬁﬁlﬁ’ﬁ[ﬁjﬂ“ﬁjjﬁ%ﬁ'@ro
water. j
™ ' ™ ' ™
L ] = = |
T water
. F 7}‘ L o 5

Explanation: The ink particles are L2 - (el I'Bﬁ*[ﬁjﬁ (4 [ SOy -
moving all the time, and

they move in all

directions.

Understanding Integrated Science for the 21st @gigad Edition) ﬁ%”*ﬁi[? — % 21 {5 (BYE4Y)
© Aristo Educational Press Ltd 2011 B L [ il 2011



Revision Helpeﬂﬂ?’,'ésﬁ}%: (Bilingual version) %;E;ﬁ%’gi

Experiment 5: Brownian motion RS “‘F”EJEILE'_T@ (Brownian
motion)

S

Result: The smoke particles move in AaN S f%’%fﬁj\*ﬂﬁﬂf‘ﬁ{i_f‘ﬁo
zigzaq paths.

Explanation: The smoke particle is hit B @ & 5ufh =" @’[Fljﬁfﬁijfﬁjggw » I E
randomly by air particles T ﬁj*ﬁﬁj%gﬁ@%ﬁ%’ﬁ °
from different directions.

smoke particle @;%f%f

_ - \ / air particle 7 b
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18.3 Describing t he three states of  18.3 %’[JE'J*«ji‘ﬁgfj;c";,
matter using the particle model PR S i

Can the particle theory be used to ﬁi'%'?rﬁr B | o AR T =
explain the three states of matter? Rl 2

e Yes. Based on the particle theory, o I E[FHFAL ﬁ'i’g'fﬁ'ﬁ% N Ll
scientists proposed a particle model FLE| (particle model) - E'Jﬂé}’ﬁi’fﬁ\ [ﬁj
to describe how particles behave in PIRE™ ﬁgflgi[?lg?lﬁﬂi@?@'[ﬁfﬂ o

solids, liquids and gases.

b

e Particles are close e Particles are close e Particles are far apart.
together and arranged together and arranged b= AFIRELH i
regularly. irregularly. e Particles can move
BT PRIIBE ) = F P PRIEE S o (2 freely in all directions.

e Particles cannot move e Particles can move from FES I £ T R R
from one place to one place to another.
another. They only e SR g e E T
vibrate in fixed positions. - [ e o o
'ﬁ;‘Tﬁ:E[ [— ]’[E{f\jfﬁ'llﬁzgﬁ% Tip #=- ¢ The particles in solllds are not
A l[ﬁ"ffﬁ' s Al ]’F%Jﬁifﬂaﬁ[ atI rgst. 'I'_tutalqua}n*yljk})rat\e. .
R B R T
SEIEERE 4 f e LI T R
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Can the particle model be used to  #% "B i M| s AR ~ ik
explain the properties of solids, {15 iV 1E 2
liquids and gases?

e

Solid [l

can it be can its shape be
compressed? changed?
T W2 3 e
No <(mmmmmm > No
T TF
Particles in solids are close together. Particles in solids cannot move from one place
VBRI e~ P B to another.
.".Solids have fixed volume (cannot be compressed). BV = P e pli (il = bl el
.'.LmIFE}EJ[a*.ﬁu_’ﬁ@ﬁ%fﬁ(j\ﬁtﬁﬁjﬁ) .".Solids have fixed shape.
R AT R
e BE]
' s
can it be can its shape be
compressed? & changed?
i P 2 PR 7
No <(mmmmmm ) Yes
T )

Particles in liquids are close together. Particles in liquids can move from one place to another.
o R e T L e TS AT Fd

.".Liquids have fixed volume. .".Liquids have no fixed shape.

.'.irﬁﬁé}ﬂ Liﬁl'wgﬁlfﬂﬁ%%ﬁ _-,mipgigéj [iil LU

—

can it be can its shape be éj.?
compressed? changed? ‘
i B 2 TR e 2

ﬂ Yes <mmmmm @ & ) Yes

PN g @ m =
Particles in gases are far apart. Particles in gases can move from one place to
SRR AR B another.

.".Gases have no fixed volume (can be compressed). R R Al
_'_@@i&?ﬁl@ﬁg@%ﬁ (ﬁ:?@éE’*ﬁfﬁ) .".Gases have no fixed shape.

R
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18.4 Atom — the ‘smallest ' unitof 18.4 PsERY & /] |
matter Hib — R

”Q y«"“ Ia“-’ Lz, 7
L !ﬁm% What is the smallest unit of matter? N o AL = = [

o)« S

e Atoms are the smallest unit of matter. o B2 (atom) RLPETRYE [ HGE - ]
There are more than 100 different kinds E 24T 100 FERL

of atoms in the world.

e Some substances, such as silver and o FPEPIET (FY0E A RLEHT- AR
golden, are made up of only one kind of ARy S TR R F (element) o
atoms. They are elements.

S et ] silver atom £UE1+
 — e silver 55 =h

e Some substances, such as water and carbon e ?Jﬂff[”ﬂ?? (oA =) 2%

dioxide, are made up of more than one kind of — FER AR o TR [ A
atoms. They are compounds. (compound) -

hydrogen atom
g

oxygen atom
SR

water ~J<
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Chapt . i
M EW Explaining the properties of
matter
R PRI 1
19.1 Explaining the properties of 19.1 E]ch%”;’a?gfm
gas i

SR e ?
e Gas particles are moving all the time. o KRIREST T ETER %Eﬁ”ﬁ’%gﬁﬁmﬁf
They hit the walls of a container and Eﬁﬁé‘%é’ % Bx (gas pressure) °
produce a gas pressure.
--_a f p‘\ gas partiC|e i‘%*‘fg'
o— 3\ ,,>!
J 3 R\ I i 7k BR
e container F"I%a
Understanding Integrated Science for the 21st @gigad Edition) E‘li@?{*ﬁi[? — % 21 {5 (BYE4Y) 13
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e When a gas is compressed, the gas o F@??E}’Eﬁ{ﬁ’ ;?n?g%fi'%gﬁ?{%gmﬁﬁm
particles hit the walls of the container SR 4R

more frequently. As a result, the gas

WIS @ 38 2 5

\’) *'IT

i
[~

pressure increases.

air particles hit the air particles hit the wall of the
wall of the container container more frequently

Zugyﬁg'%g&?@[’%g ; ' 2 S ;@*E&FL# [ JEERUE ;
[ |a - g A2 L

- e

gas compressed

P15 S

we measure gas SRR B 9

o ISR AIIN T B S
or gy

a Bourdon gauge a pressure sensor connected

_‘I:Hﬁlg"ﬁ 3BT (Bourdon gauge) to a datalogger
HE =PGRS (datalogger)
fE] s BEES (pressure sensor)

e The unit of gas pressure is pascal o RENIVHIGRLIFIZRL (pascal, Pa) -
(Pa).
Understanding Integrated Science for the 21st @gigad Edition) ﬁ%”*ﬁi[? — g 21 (3T=2H4Y) 14
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i % What is air pressure? A S E’@F}ﬂﬁ ﬁ ?

e Air _pressure is the gas pressure ° i"nL’E.’@ﬂ (atmospheric pressure) fl=
exerted by the atmosphere. ST L (1 ) A S A

e We cannot feel it because there is a o IR AVESAIIGIE Y S 2 AR
pressure inside our bodies which ] PP IR 1 2 0 B

balances the air pressure outside.
4
.
Pl V'S
,%

s

pressure inside the body
CIREISE
—p air pressure

LA
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o e

exists?

}/ How do we know if air pressure

2§ [ SRRPERE] F)

9 !
\ﬁf Ny

e We can see it in action in the following
experiments.

Experiment 1

rubber
vacuum tubing

pump

v
O Magdebua
%% hemispheres
Fu[aﬁi—‘f i
Use a vacuum pump to remove the air
inside the Magdeburg hemispheres.

Fi— 1B 5 B4 3R(Magdeburg hemispheres)
e

o IEITNHERE ERRE N KRB

e The air pressure inside decreases as there
are less air particles to hit the wall of the
hemispheres
SR E D S R
%%ﬂ &

e The air pressure outside becomes higher
than that inside

SRt F] J%n’EN—'ﬂ;j&[ JF] SE vflj

OEANIE

e Therefore, it is different to pull the
hemispheres apart
Py i 2 SR 55 B
Understanding Integrated Science for the 21st @eif8ud Edition) & FriF F& R — g 21 (3T 4Y)
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vacuum pump = =%t

Use a vacuum pump to remove the air ® The air pressure inside decreases as there
inside a can. are less air particles to hit the wall of the
PN P2 S d can
[ E | Do b S B TR Y
B [

® The air pressure outside becomes higher
than that inside
B} 1950 L= 1 ]’E‘@E"J
® Therefore, the wall of the can collapses.
SRR 1

Understanding Integrated Science for the 21st @gigad Edition) ﬁ%@?{%ﬁi[? — % 21 {5 (BYE4Y) 17
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19.2 Explaining what happens 19.2 E’J%%”?’J’E’T*‘rm\ﬂl
when matter is heated and iﬂyﬁggjﬂej@
cooled

A W

/ What happens when matter is f}*ﬂ?’f“f‘fl&lfk_h Eﬂj‘f
heated and cooled?

e Substances expand when heated and 3 %’*U’E’TN’%?EE\JJ‘F?'@E (expand) » ﬁ(ﬁﬁf'ﬁ
contract as they cool. 5%k (contract) °
e This is called thermal expansion and o ﬁfé g R BVAR Iy A (thermal
thermal contraction. expansion and contraction) °
e Gases expand or contract the most, ° i J;;%?E‘iw?\(q?{ﬁﬁfﬁ@@ﬁ* > iR
while solids expand or contract the o
least.
|
—— capillary tube
Bt
bead of coloured water ——# * i
wets |
air
. F ¥ .
heating cooling

g \a l

.. The air The air
] e ——{ expands, Sl i T | contracts,
i ~ r thus the i ~ thus the
I bead rlses bead faIIs
1 i
hot water —— q‘f"’ N F;F iced water—— A :i F;F
o (R i "
N
b b
=== i | === i |
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i ' _,F £
) A g g
5 AN T

contract?

Why does matter expand

or  ELH Wa@"rg;ﬁﬁ F{ A= zﬂ{ﬁ
5 gt 2

‘@ i
‘;

2

e

PR |

cooled Matter P4ET

heated

!

Particles move slower
F o SRR

l

Particles become closer
together
b =" R REEERS |

l

.". Matter contracts

Ly i
N7 N h
! P e

N

/\/P\//

| \
N/ A w

\_a
—

cooling
15 'g‘,ﬂ

)

particles vibrate slower
b =7 SRR

—

!

Particles move faster
B SRR

l

Particles become further
apart
b =" R BEEERET

l

.". Matter expands

S PETgR

N —— _//
= =

particles vibrate faster
B SRR

Tip ##5- ¢ When matter is heated, its
particles DO NOT become
larger. They only become
further apart.

i’u@’f”;?‘ﬁfﬁ&?q‘?’ jﬂ'f:JfEE[ 2
o R [l L o ]
FYBFEERT I o

Understanding Integrated Science for the 21st @gind Edition) f#rid A &[25 — i 21 {5 (37=4)
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Why do solids, liquids and gases UL PR ~ AR EYR
expand or contract by different VRERAE S TRl 2
amounts?

e We can use the particle model to o ZHMpA E'J‘;Fﬁfif‘ﬁif;ﬂsﬁjﬁ%%#ﬂ%}o

explain.
Solids [;r.lp%}
S
O e NN
. - = VEL = =
7 Y )/ \ (/( \))( )\)// \\\\ . Solids expand the least
W ONG = NN L RS
CHEE D Zo) / e - )
N7 & =
Particles can only vibrate in Particles only move a bit
fixed positions further
HES IR ) s PRI b R B 8
b
Liquids i

heating
[ [ AT ( < {D .". Liquids expand more
/ \ /\ than solids

RS R R

Sy a0 i

_A

Particles can move Particles can move
more freely slightly further apart
G Cil 1 A NN R R RHIpYEH
BEFTIIE %
Gases ;’?P%}
heating r |
. G
.". Gases expand the most
LOREICEERIRR 2

Particles can move
most freely
B SR 1

Particles can move

further apart

R R VST

s 2
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oy ‘d.\\

< What are the problems caused by

RAR 9 [ PR 2

thermal expansion and contraction? E@H”EEF%”‘J =+ 2
What are the solutions?
Problem: Rails expand in hot MR - S Eﬁ ﬁ'&e“hﬁqu

weather and may
bend.

Problem: Road sections expand
in hot weather and may

cause damage.

Problem: Overhead wires
contact in winter and

may break.

[HIRE = P ¥ SIS R

= f‘F SRR AN

Solution

AR
Gaps are left between rails.

N T

:—'fE'—é‘. ﬁ@ﬁ%ﬁﬁi

Solution
U
Gaps are left between road

sections.
REFS TR E 2 -

Solution

e

Overhead wires are slack.
LYY A A
igl
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Do scientists make use of thermal
expansion and contraction?

TN

bt lg ﬁl“gﬁl

e Yes. They are used in:

Liquid-in-glass thermometer  JEV& 5

/ How it Wc;;i;s

B EEERG

liquid
ik it ]

be-stesER™

Lebse

falls —
1 [RE

Fire sprinkler [ S8« 58

water <
Liquid
e Fire
glas; gulb e
B Sk

A—.
- -

Temperature Liquid
increases S expands

e iZh=

Temperature Liquid
contracts

TR g

THowit works
) (R

Liquid level

— rises

T =]

Liquid level

mm— falls

IR [

Glass bulb Water

—» expands —b» breaks — flows out

e

SE AL

?J@Tiﬂﬁuﬂ gl qﬂj TGRS
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Bimetallic strip & BPH (Bimetallic strip)
What i it? )
wE

It is made of two strips of different metals joined together.

{3 £

How it WC;E(S

/ brass :F'*ilé‘:fﬁj‘

l iron &

Heating
JJ[[%:‘?:LE

l

Brass expands more than iron

PR 4

l bends towards the side of the iron strip
R [0

—

Tip 7. : The bimetallic strip bends
towards the side that expands

less.
gt & P IR D
Where is it used? ) o= e

fli

It is used in thermostats, which are commonly used in electric irons and ovens to maintain
temperature at a set value.

E'JJEG‘?ET‘%E FIpYTEIRIES (thermostat) ¢#l§ﬁé§a§*ﬁ}fﬁ 5 [ EANEE -
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19.3 Explaining some phenomena
related to density

19.3 R A
R

HL AL e ?

e Density is the mass per unit volume of
a substance.
e lts unitis g/cm? or kg/m?.

o % (density) RLYWETE) HIAEEIAIVET

El
Ef °

L[ AL glem® g5 ka/m® -

? ' «I i
o ¢
A o

?‘.\\3. A

different densities?

/ Why do different substances have

LT T T O 2

&
N

e Some substances have higher density
because

- their particles have greater mass, or
- their particles are more closely

packed

particles closely packed === higher density
e Bl Gk Tead

o EIEPITTEUHIR LR o RLNED

0000
QQQQQQO

QQOQQQQ

particles loosely packed === lower density
F PRI RS
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oy ¢

" How do we find the density of a =V [fY[I{f 5 PETRYHA 2

substance?

e First, measure the mass of a certain ° F’[ﬁuﬁ%ﬁmi{l?ﬁ%ﬁ%@ﬁlfj,ﬁ% o
volume of a substance.
e Then calculate the density using the o FIFINITN NAFHEE R

formula:
Tip:  When using this formula to
L Mass e el calculate  density, always
Density = T L‘{ﬂ@ = 7%? remember to write down the
olume ?E £l units in each step of the
calculation.
HA. 0 SEH Y kﬁ;ﬂggj Ej IFFLI—
TEJ'fH‘

What determines whether an object i s Zk BRI [F 75 s TRLIS
floats or sinks in water? TRy ?

e An object floats if its density is lower ° ﬁﬂf@ Ekaﬁﬁ[quf*afﬁc?ikallﬁi’;? o

than that of water.
e An object sinks if its density is higher o B f““"Fﬁ,'JFIU?’JI'%JfT‘i"FFIl’lﬁi}f °
than that of water.

Density of wood (0.93 g/cm®) < density of water (1 g/cm®)
R (0.93 glem®) < VA (1 glem?)

T .". Wood floats on water.

L g

Tip 7. : Aliquid can also float or sink
in water.

T S R (SRR IR

/ water < b
F

Density of iron (7.9 g/cm®) > density of water (1 g/cm?)
BIUEL (7.9 glem®) > UEL (1 glem?)

*. Iron sinks in water.

= R D I R
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? i l 4
)
B

AR e

N N K

'_~" Why can a steel ship float on EbHL ﬁ"Jéﬁf}iﬁEﬁﬂﬂﬁﬁ’?ﬁ?ﬁ? == 7

BT R E B
air.

T e s s

e Therefore, the overall density of the ° [ﬂﬂ*@@“ ﬂ"‘FlElfﬁ,ﬁ"%ﬁ"FE@['S o

ship is lower than that of water.

VL :;;?&Tlﬁ A 9

At the beginning When the air inside becomes hot
PR RO
= ! R ) R~ - Particles move faster and
/ . ' air particles - become further apart.

A R S

Al =" [V SRR I

T

Density of air inside <
density of air outside

‘ heating B ERE £ 5 e RS

.". the hot air balloon rises
LS EGAER A o
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A. True or false questions
A2

Write ‘T’ for a true statement or ‘F’ for a false statement in each box provided.

AL ™ f o T AP T TR - R

1. Gases do not take up space []
2. The freezing point and the boiling point of a substance are the same. []
3. Evaporation can take place at any temperature. []
4. When ice is melting, its temperature increases. []
5. All substances are made up of the same kind of atoms. []
6. When a gas is compressed, the gas pressure increases. []
7. When a substance is heated, it expands because its particles become larger. []
8. Alarger iron block has a higher density than a smaller iron block. []
B. Multiple-choice questions

2EEEE
Choose the correct answer for each of the following questions.
eeL[rL FEFUTEi ’Hilﬁ,ijr;[&[ ’rg [—IJM%‘#*‘V%FU = e
1. Which of the following |s/are matter?

() energy

(1) cloud

(1 air

A. (I) only

B. (lll) only

C. (1) and (Ill) only

D. (), (1) and (11 L]
2. Which of the following changes of state take place at a fixed temperature?

() melting

(I evaporation

(1) boiling

A. (I) only

B. (I) and (lll) only

C. (I and (Ill) only

D. (1), (1) and (1) L]
3. Which of the following is an example of change of state?

A. Sugar dissolves in water.

B. Crystals form in a beaker of saturated solution.

C. Apiece of paper burns into ash.

D. Water drops form on a mirror when we breathe onto it. ]
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4. Alice heats up a liquid X and measures the temperature of the liquid every minute.
The results are shown below.

Temperature change of liquid X with time
A I I I
80
§ '/’
2 60
=]
©
g g it
IR
it A
-
20
0 2 3 4 5 6 7 8
Time (min)

What is the boiling point of X?

A. 25°C
B. 75°C
C. 90°C
D. Cannot be determined []

5. If you took all of the atoms out of a chair, what would be left?
A. The chair would still be there, but it would weight less.
B. The chair would be exactly the same as it was before.

C. There would be nothing left of the chair.

D

Only a pool of liquid would be left on the floor. []
(TIMSS 2003)
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6. The diagram below shows the air particles inside a football.

Which of the diagrams below best shows what happens when more air is pumped
into the football?

Air particles hit the wall of
the football less frequently.

Air particles hit the wall of
the football more frequently.

Air particles hit the wall of
the football more frequently.
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7. The diagram below shows the particles of a metal block.

Which of the diagrams below best shows what happens when the metal block is
heated?

A.

Understanding Integrated Science for the 21st @gi¢8rd Edition) E’e%ﬁrﬁf_[? — B 21 {{] 5 (BT= M) 30
© Aristo Educational Press Ltd 2011 88 H/pyat £ [1L2 | 2011



Revision Helpeﬂﬂ?’,'ésﬁ}%: (Bilingual version) %;E;ﬁ%’gi

8. A scientist measures the mass of a block made of metal X as shown below.

Refer to the table below, what is metal X?

9.  Which object listed in the table below has the highest density?

Substance Density (g/cm 3)
copper 8.9
gold 19.3
lead 11.3
steel 7.9

A. copper
B. gold
C. lead
D. steel

Understanding Integrated Science for the 21st @gigad Edition) ﬁ%”*ﬁi[? — % 21 {5 (BYE4Y)

Object Mass Volume

P 2.4 kg 120 cm?®
Q 500 g 50 cm®
R 700 g 50 cm®
S 1.1 kg 100 cm?®

A P

B. Q

C. R

D. S

© Aristo Educational Press Ltd 2011 B L [ il 2011

31



Revision Helpeﬂﬂ?’,'ésﬁ}%: (Bilingual version) %;E;ﬁ%’gi

10. John pours liquids P and Q into a measuring cylinder. Then, he puts two blocks of

metals R and S into the liquids. The result is shown below.

—+—— liquid P

_Q:— metal R

—— liquid Q

metal S

Arrange the substances P, Q, R and S in descending order of their densities.

A.

B.
C.
D

PR, Q,S
S,QR,P
SR, QP
Cannot be determined because blocks R and S have different size.

C. Short questions

il

1. In an experiment, Tommy pours a small amount of water into a can. Then he heats

up the water using a Bunsen burner. When he sees a large amount of steam

coming out from the can, he removes the can from the Bunsen flame and put the

cap on. After a while, the can collapses.

r‘:l%— steam

cap
can

——— water .

e

[
)

)
)

Bunsen burner

Briefly explain why the can collapses.

The steam drives air particles out of the can. When Tommy puts the cap on, the steam

gas pressure inside the can

. As a result, the
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2. A hot air balloon rises when the air inside is heated. Draw a diagram to show the air
particles inside and outside the hot air balloon.
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S
Answers 3 k]

A. True or false questions kLZE&H
1. F
2. F
3. T
4. F
5. F
6. T
7. F
8. F
B. Multiple-choice questions  %7Fi:ZE & H
1. C
2. B
3. D
4. B
5. C
6. D
7. C
8. B
9. A
10. B
C.

Short questions @Fﬁjf@

1. The steam drives air particles out of the can. When Tommy puts the cap on, the steam
inside the can cools down and condenses into water. As a result, the gas pressure inside
the can becomes lower than the air pressure outside. The wall of the can cannot withstand
the air pressure and so it collapses.
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