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AN ES! Zoom in on Matter!

FRIOBNNMG > WRBECHARE  HR-BEXEE? TENEFHZBEREZRFREETR
7 —EAKENIES - FREFRIREMEINEGLERENER LA LBEENENFE -
Things look smooth to the naked eye, but what if you could get a much closer look? Pictures below show the top

of a soda can from the macro scale to the atomic scale. Write the letter at the lines provided to match the pictures
with appropriate boxes.

EHRE 10'm Macro Scale

1K 10°m 1 Metre

10 'm —

A >10'2m

1 2 10 *m_1 Millimetre

Atomic Scale




BEAREE—#  FENYFREEERZIOTH |

Go into the maze and see how much you know about amorphous metal!

1. FRETBLREEEEFERRHESER
NERARE  RAFRETE -
Amorphous metal is preferable to crystalline
metal in manufacturing top-quality golf clubs
because amorphous metal...

A. AISERE M BUR AV EE R

can hit the ball to a farther distance

B.RZ/EH

is easier to bend

 EEEISED - BE8Liquidmetal®a & (—

EXRESE)NEREERE  BAKER
ERRE--

In the bounce test, the ball bearing keeps on
bouncing on the Liquidmetal® alloy (a type of
amorphous metal) because...

A RE BRI EEEEERIE KR
most of the bouncing ball’s energy is returned
to the ball during collision

B. B E RN A2 EEEL L
very little of the bouncing ball’s energy is
returned to the ball during collision

FA#E START

3. THIURIE E# R R IR B AV T 55

HR?
Which diagram below depicts the particle
arrangement of amorphous metal?
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CTHBaYF ERELGFERESBNER T

AR ?
Which statement below correctly describes the
atomic structure of amorphous metal?

A RFE RS

The atoms are orderly arranged

B. R H5IRBLES

The atoms are randomly arranged

AR RELE ?

How is amorphous metal made?

A BRI BT LI

By cooling molten metal slowly

B. BEBA WA T HEE

By cooling molten metal very quickly

. TR AR — R L REEE ?

Which of the following ways can enhance the
strength of amorphous metal?

A RSEESBUENESE
Combining several metals to form alloy
B. EREB®ME
Combining with plastic

6 A FINISH




at 15 £ 8 Memory Metal

1. THEHTRESBREE  cAEBZORER - RAEREES T HE M
JRARES ? BB L ERER -
Dental braces are made of memory metal as it can automatically revert to its original
shape. What is the cause of such reversion? Please circle the correct answer.

A ZRBE B. &2 C.RE
Air temperature Body heat Moisture

2. tREBHREEEHTHE * ARHN N TERBENZRRA

What amazing characteristics does memory metal possess? Fill in the boxes with the words provided.

SAR
=4

Cooling down

JlIE=8 B

Heating Under pressure

EREE

Rigid structure Flexible structure

3. AR AE [REB] —EHMMIR ? ARLERER -

How does memory metal ‘memorise’ a new shape? Please circle the correct answer.

A. fE# B. BRMEZE KA 50°C C. ImZUMEAZ K4 500°C
When bent When gradually heated to about 50°C When intensely heated to about 500°C

PO,



2R {l' }i}& Tempered Glass

ATR-FREEBREHENNE - BRTREEXERD THFEE - (BT RE—EER
(8% =& R — (BRI )

o §—

=] 1 AR . VAN o ET= A N —
» 3 WWAITHRB - ARFHZERNEBRE 4 £ = || =
BILRE BB  AEA_s SEAW-EN | D |5 ﬂz R J:E
SBUMANAE  Bakkans - ke mEgE B B85 |8 |K B

AZRAER REFEER_6 -~ TERKBHCEAN | @

BOHEE HEREZEELETIRN_7 BANE ml=

HED  IHEBRERED 8 fFo i —REE - * | =

FEERRARMBRINGE  ERCRBASHER G ESES
RAMN 9 - ARREH 10 %o

S—

| | | PR
1
= | fiks

et | S
_|_
I8 | H | I

[}

Complete the crossword puzzle by filling in the blanks of the following description of tempered glass.

Glass is mainly made of _1 . In other words, its main composition is _2 . Nowadays, glass

has been tremendously strengthened via a method called heat _3 . 4 ordinary glass to
approximately its softening temperature and then cool down the glass surface by air very _5 .
This creates a relatively hotter centre than the surface of the glass. Delayed cooling at the centre
of the glass ultimately leads to strong _6 of glass surface, thus building up strong internal stress.
This product is called tempered glass. It has a surface pressure of at least _7 thousand psi and
its strength is at least _8 times stronger than that of ordinary glass. In case of breakage, ordinary
glass smashes into large pieces while tempered glass manifests a hallmark pattern of _9 grains.
This ‘dicing’ phenomenon remarkably prevents the formation of sharp shards during breakage and

hence makes glass _10 .
1 —
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LY w
ik Foam

1. AARERRLEEPRIETZEN  fREE0 T T HIMLY) @ 2AARE ? S EEENZRAEL
v 3 o
Foam is common in our lives. Can you identify which of the following are examples of it? Tick the appropriate
boxes.

R R RE S,
ERFHREHRE
(BERZER)AHN °
Foam consists of bubbles
or cells of gas (often air)
trapped within a liquid
or a solid.
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2. KRER  BE—RBERHDBE.8%MHBEME  NRELFE
FECEZ TR ?

In foam, there is a new material that is barely there because it contains up to 99.8%
air. Do you know much about it?

N

MHEE

Name of the material:

CBEREEER ?

What is it usually made of?

EEARZHEEN > SARHEP=ZIE
Write down three amazing properties
of the material.

EH—EHTENT -
[ 945 = ARG 2
Which amazing property

of the material allows the
protection of the crayons
from the flame?

I)OOOOOOOOOOOCI




iﬁﬁiﬁﬁﬂ% Ferrofluid
1. BB SEIMEIRER  SRBERRRA

Ferrofluid responds to bar magnets and forms the characteristic hedgehog shape.

Why?

 REE?

2. BHERORBEREN  MNANREE | HHORE

MRt EFES L ?

SRR AN B104K o RERANEE -

For ferrofluids, size matters! Particles in ferrofluid are barely 10 nanometres across. What would happen if the

particle size is changed?

3. WHREAREZ - AEHUTYRNEM AR EZYRTRARE -

Ferrofluids are widely used in different industries. Match the following roles of ferrofluids with the corresponding

application.

RZE MR RERREL

Spacecraft liquid fuel

}EEHH

Loudspeaker

BHER

Computer hard drive

R

Cancer drug

RIERERE

Controls liquid fuel

R ERNREZTER

Creates airtight liquid seals

IR ENME PR EaEREY

Delivers drug treatment through
a cancer patient’s bloodstream

BT LENEBUNEEE
Improves sound quality by
reducing unwanted vibrations



H 34 1 21 §9 fik 68 5 From Sand to Silicon Microchips

Wit R BEY MG R NEARME > MYREHFEZTHENMREN 28 | FHEEFZLELEEN
XF 0 fEm T RS R MRS

The first building block for silicon microchips is a silicon ingot which can be made from a very simple material:
Sand! Fill in the blanks below with appropriate words and learn more about how silicon microchips are manufac-
tured from sand.

HR(ZEED)

‘ Sand (Silicon dioxide)
FBR—ZAINEE [BE] E-FPH ABRERK B
FrEM NMEBE LR RAEYHN (CHBRET &Y
#REEE) 99.99999% © » {LRRES ©
A series of chemical ‘baths’ remove all Then melt the silicon
and impurities in silicon dioxide. In the end, the at a temperature of
purity of silicon is 99.99999%. T

A
R TRY] BERARLT
i B REHER M

‘ W4E o

A ‘seed’ crystal of pure silicon is
dipped into the for
Wi crystallisation to form a silicon ingot.

Silicon ingot

A

K—ESHLR X
KERMERZ - 50 4e BAER M
Y '
The silicon ingot is further processed
by , polishing, masking and
etching to become a silicon microchip. WHEE

Silicon microchip
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