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In & mountalnous village
at4.00a

Hrmm... Something

Imminznt! We may not |
harve much time to
escape the calamityl

I Stoputtering
nonsense; Kajivl
You're startinga

panic in the village! -

() R P

On 25 April 2015, an earthquake with a magnitude of 7.8 o= ‘
the Richter Scale, struck central Nepal, killing over 8,000
people, and injuring many thousands more. The earthquake
triggered an avalanche an Mount Everest, killing at least

19 climbers. It also triggered another huge avalanche in the
Langtany valley, where 250 peaple were reported missing.
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All climbers, please comeand gat Y
5| your money backl Today's climbing
¥~ excursion is cancellad due toa

report of an imminant earthquake.

' An arthquake is
ashaking of the
ground caused by

Lirge
of the Earth's
dutermost rocky
crust, What has
that te do with
g1 your delty?

S You'rescaring

since this morning. I'm sure
something traglc (8 about to

Coma, let’s find another
guldltn lead us up the

Fﬂm

An avalanche is also called a snow slide. It occurs when a
large mass of lce and snow breaks away from the side of a
pmmmmunlmmm tremendous speed and force.

earthgquake can trigger off an avalanche just as easily as
from heavy machines,

" Wy dad led some
.n'w"&:uf \
moertain for an early

merning climb, Canyou
kelo me ook for him?

Hay, [ittle glel, where |

Oh, deard We'ra o
[\ alt going to diel

(o IR Frcs

Some animals will behave abnormally prior to an occurrence
of an earthguake. The earliest such reference recorded was
in Greece in 373 BC, Rats, weasels, snakes, and centipedes
were reporled to have left their homes and headed for safety
several days before the devastating earthquake,

LS Lewedd i 10 L]




]/-!fs{fiﬂgd!'duﬁ here. We
nesd to get to a safe place
quicklybeforeit's too latel f

someone will coma
A, and save us,

[Scicncel

arthquakes are mostly caused by geological faults, but they
can also be caused by fandslides, nuclear bomb testing, mine
tests and volcanic activities.

7 Y5, Lovel4, 118

We nead Lo get away from here
quickly before the aftershock
tremors hit the place

G Frce

An aftershock is a smaller earthquake that occurs alter an
earller major earthquake, in the same place. Aftershocks are
dangerous because they are usually unpredictable and can be g
of a magnitude great enough to collapse buildings that were
damaged by the earlier quake.

L Ll 4, b 10 L]




N Dad, I thought

Td rever aee
¥OU Again...

F
(> G Fecy
|Seismometers are instruments for monitoring earth
imem!nts‘, including those of seismic waves generated by
|earthyuakes, volcanic eruptions, and other sources of seismic
activities. The first seismometer was invented in China in 132
‘AD by an inventor called Zhang Heng.

k] TS Lereld T

Let's study what goes on
in the outer crst of the

Earth with the help of the
diagram

The crust and the upper
rmantle form a layer

known as the ‘lithosphere’

The lithosphere is
fragmented into many
huge, imegularly shaped
pieces, called tectonic
plates, which are in
constant mation as they
slide over, under and past
each other on top of the
partly molten inner layer

After a period of time,
the built up energy

and movements cause
huge tension in the
plates, and there will be
massive pressure exerted
on the fault ines. This
intense pressure from
atcumulated energy,
causes the fault lines to
gwve way, and plates start
10 move over, against or
apart from each other.

TS Levsid b 1B

How Do Earthquakes Form?

—Earth Crust

Fagt line e=————Llthoaphisx

_Plites mineenant hurced
owes anddhies phivie
on v faidt lina

This distiabance
Srstror objects on
e parth's surface




!
An earthquake may occur at
this point. The gscaping energy
radiates outwards from the faultin
all directions in the form of s?ﬁmm B
waves that shake the earth as they
move through it When the waves
reach the earths surface, they
shake the gn:n.md and anyth.ng
an it teanng domm houses an

structures

METTDIDE00IELIBIDED
Types Of Earthquakes

Earthquakes can occur in three main forms, depending on the plate
moevemnents that occur beneath the earth’s surface,

s | e el | it . J

Divergent Convergent Transform
boundary boundary fault S
-1
| Plates are forced One plate is forced Uniike divergent and

apart from each over another plate convergent plate

other, forming a Rift during movements, maovements, the plates

Zone. Such quakes creating a thrust Jjust slip by each other.

are commaon in fault. This is also called the |

ocean floors where
new floors are
created. An axample
is the Mid-Atlantic
Ridge.

Strike-Slip boundary.

-y

B Frofessor George, stop eating
| and put your hasds up!

o =

L

4 éﬂ

{4 TR Frc

Carbon monoxide is a colourless, tasteless, odourfess gas
consisting of one carbon atom and one oxyaen atom. It is very
foxic to human beings.

TS Lewel 4 B 13 T



O Why do you still use the gas stove
d tocook? Didn't you read that
using cooking gas can be fatal?

| 78 z
It waan't the cooking
gas that killed those

poor peopls. You
misread the articls!

That can'c be!
| read this article
several timeas!

e
- CRIEER Fec

‘The common fuel used in the kitchen is
imatural gas and liquefied petroleum gas
(LPG), In some developing countries, wood,
harcoal and crop residues are used in
mmnmy stoves or open fires to cook

| Y. Lowni &, b 10

Frofessor Goorge, pleise

axplain what it says!

Well, It's carban
monoxide that is
towle and not the
cooking aas.

Thank you for
speaking up
gnmy behalfl

—
Al So carbon monoxide
does come from the coo king
gas that weo use, am I right?

The deadly effect of carbon monoxide poisoning was known
long ago by the Greeks and Romans who used the deadly gas
to execute criminals,

Y, Leved 4, b 10 14




F’uu'm totally misinformad| Cooking gas
toalf doesn't contain carbon mencide
Carbon mononide s 3 byproduct of

scomplete combustion ofvarious fuels

Hey, you should stop boasting
about always getting anAdn
your Sclance assessment!

Professor Geonge,
was Danay correct
im what she just

said?

\ £ obrtain complete combustion

[ Yes. When there s completa combustion, only carbon diowdds
& produced. When there is Incomplete combustion, both
carbon dioxlde and carbon monowida are produced, In most
| cases, the combustion will be incomplete as It 8 very difficult

S —

= c.cc L

Bl contalng ydrocartons. When there s complote combustion carbon

Wiy ko form carbon dioxide. During incompletle combiestion, In addilion

¥ carbon dioxlde, carbon monawide and carban (soot) are produced as well,

emplete combustion:

pEracarban + oxygen = carban dickide + water

pcamplete combustion:

FEraCarbon + guygen = carbion dionide + carbon monomide + carbon + water
L]

T Lewel 4, 1 10

A5 2 safety pracaution, shouldn't
we beave 2 place immediately when
we smell carbon monoudde in the air?

But how can we tefl carbon
mongxide 6 present when
IT's an odouriess gas? _,}

{ The cooking gas we sse | -
doeshaveapungent | ({T?E cocking gas we u5¢ b5 actually edourless ke
sl dcg)ﬂ_/} carbon monoxide. However, ethanethiol s added

togive coolieg 435 3 pungest smell to help
housewtves and cooks detact dangerous gas
lezks, which might otherwise go undetectad.

That's the reason gas stoves

should be placed in weil-ventilated
areas Lo prevent the accumalation
of carboa monodde gas

([

(& R Fec

Carbon monoxide polsoning in pregnant women may cause
severe adverse fetal damage such as fetal tissue hypoxia due
to decreased maternal oxyoen to the fetus,

((EESED) irrponia -2 contiton o which not nongh ceygen reaches e body dasors | =

i lewit b1 14




and stop blaming the 50 imart? This is unbefievable!

Gee, get your facts right CH'rnm. Haw did you suddenly h‘scam)
Innocent cooking gas, V

-
Well, i you must know, my knowledge in
Sclence has improved because | never miss S0 may | continue Lo gat

a singls Issug of my sclence magazing! my Instant noodles now?
| —

| Eating instant noodies
| ' unhaalithy for an
lderly person like you,

-
L‘E. SciENCE
Enstanl exposure (o low levels of carbon monoxide can
a4

ead to persistent headaches, lightheadedness, depression,
wnfusion, memory loss, nausea and vemiting.

” L Leval 4, 30

Carbon Monoxide Poisoning '

Carbon monoxide is a toxic gas although colourless, odouress,
tasteless, and initially non-iritating. Its presence is very difficult
for people to detect. It is toxic to humans when encountered
in concentrations above 35 parts per million (ppm).

SENE

CANTEE CANTE CAN BE
SEEM SMELLED STOPPED
rd
— —

Carbon monoxide is often produced in the domestic or industrial
environment by motor vehicles that run on gasoline, diesel, methane,

ar other carbon-based fuels and tools, heaters, and cooking equipment
that are powered by carbon-based fuels such as LPG

. Signs of Carbon
The initial symptoms of High level carbon monoxide . Maonoxide Polml:’
low to moderate carbon poisoning can result in
manoxide poisoning progressively more severe
are similar to that of flu. symptoms. such as: I I I
They mnclude: « mental confusion
« headaches N mmiung Hoadaches Mausea '
» fatigue » loss of muscular
= shortness of breath coordination
*+ nausea + loss of consciousness
* dizziness. * death. Breathlessness Collapse  Lossd
i Lewel 4, b 18 18 consoiou



0 not use gas-powerad egquipment
nd tools inside the home
s2 them only in a

=ll-ventilated area, and
stall the engine unit

Do not burm charcoal in an
enclosed area or have

4 its exhaust outside How To indoor barbecues.
il Prevent
o IB;"E el M xide Install a carbon
: ;:?f :ntg.fsgm Poison ing monaxide alarm,
tempartment. Carbon especially near sleeping

enoxide can also
cumulate even when a
jrage door is open.

areas and keep it at
least 4 metres away from
fuel-burning apphances.

-
I

ER?I'vegot anew 1=
} taxt message. S

A s\

Paralysts is the loss of muscle function in parts of your

body. 1t happens when something goes wrang with the way
messages pass between your brain and muscles. Paralysis
can be complete or partial. [t can eccur on one or both sldes
of your body, It can also occur in just one area, or it can be
widespread.

75 Lol 6, TR 20
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is of the lower half of your body will include both legs
is called paraplegia. Paralysis of the arms and legs is
led quadriplegia.

& Doctor, bs my son
| e - going to be alright?
= e—
i L v
7 =
X ‘fj , [
Which ward |\l
is Peter in? |
|
]
o He sustained injury in the
=ar spinal cord. He s paralyzed —_
’ from the waist down [*
o= f
\ Boa oo koa... Wiry mest
A | this happen to him..7
\ i ™7 Now, thisis
Ever since One day, his uncle came for 2 visit. | smartphone
w that is
kimseH in kis e L Hi, Peter. | Eronght g:mb"
roca. ¥ you 2 presest! a3 gesture.
i
( e 3 E‘I
:.. = <

(& R Frce

Most paralysis is due to strokes or injury to the spinal cord or
a broken neck. Other causes of paralysis may include:

« Nerve diseases such as amyotrophic lateral sclerosis

= Autolmmune diseases such as Guillain-Barre syndrome

= Bell's palsy, which affects the facial muscles

hireibn 22



{ Justsaythe words, Upen Sesame’

The on-screen cursor is operated
Hturﬂtﬁ&pﬁdﬂaw‘! .5

by mavement of your head, as 'm
doing now.

= Oh dear, can the
house be on fire?

(It’ﬁ- easy tomee, fea't it? )

ﬂu GNB eﬁnoﬂ

(ree, with sucha
fantastic gizmo,
Peter won't feel bored

> IR Fec

sesame touch-free smartphone is an invention by Giora

£, a quadriplegic veteran and former electrical engineer
ther with Oded Ben Doy, an app developer and computer

ion expert. They teamed up In 2012 to develop this special
Mminrpem who are handicapped and can’t use

r

The sesame touch-free smariphone is specially desianed for
disabled people. The phone is ideal for people with spinal

chord injuries, smyotrophic lateral sclerosis (ALS), cerebral
palsy, severe Parkinson’s, multiple sclerosis, severe arthritis,
carpal tunnel syndrome, and other disabilities that impair the -

; use of the hands and arms.
b TS Lowel 4, 1. 18 LIRS 4
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e wved

:. Fres
£ you

Perted your
~renh
t:.: the
e Thank
- -|'_|'

By bay

LR

=5
Ry The house opposite Too " m &
=7 R ours ls on firel Hellg, I'm rﬁ
speaking : £
& fromMNo 17 s
! B AbbeyRoad. K7/oed (@
Therelsa -
- house on fire
= -;‘:'Q-‘ opposite
_‘_'_,..d—-":’-r — mine,
Dad, Mum, I'm sorry for baing such
= You'rewaicoms, a depressive mape. [ not indulge
B ihand e I seH-pity amymare from naw on,
< Wilsor. I'm golng to be courageous and

ISesam Phone Is a Google Nexus 5 Android smartphone
ipped with Sesame's proprietary head-tracking technolagy
8 woice control.

positive about life.

'[.'L.LIH‘I.I- n

Touch-free Smartphnne.--SﬁIfe

S \ 1/
—C TS, \ B P

<_n \ Uses the front-facing _| ! a 4’,
—{_ctamera g e f=* Sesameisa T A
e I ] = system designed e
\, Your head movements, | % 5 specifically for 74
—{ control the cursor ] == o Peoplewhocan't
B = use their hands or =)
utl — LY = have limited use =
/T Yourvoice ums the | IEEL “~ «for them . N

\,_-J{ phone ON/OFF - rla . t\\\
A 4 W l

The device pairs head
tracking software with
some familiar hardware in
order to bring smartphone
functionality to those who
would otherwise be unable
to make use of it.

The device comes pre-loaded with a software
that allows for touch-free functionality right
out of the box. It uses a mixture of voice and
gesture recognition for control, designed
with accessibility in mind, and even simple
enough for children to use

WA s



-screen cursor that
f rigates the phone:

—L_w

= phone is switched '

when the phrase
nen Sesame’ is said

d immediately it

gins tracking the
rs head movements,
ch will cantral an

can even be used [ |
DEopIE who are ||

le only to move
=ir head shightly. P

mmammigmmmdh:ﬂ
do without procuring any special eqlipmeE

OPEN SESAME

mmm:m—ﬁﬁng
‘camera that searches for
facein the frame, ﬂnﬂ.ﬁw

Self-recovery
of lluman Wounds

Sally. please come and take
your pet out of my room|

(& e

Platelets are irreqularly-shaped, colouriess cells that are
present in blood, They are essential for preventing continuous
bleeding and clotting of blood. They are produced in the
bone marrow by very large bone marrow cells called
megakaryocyles.

5 Lo d 10 1,




Stay calm, Master.
It's justa timy cut.

G e

| platefet count ranges from 150,000 to 450,000
ts per microlitre of blood. Having a count more than
,000 is indicative of a condition called thrombocytosis
having a count less than 150,000 is indicative of
ion called thrombocytopenia. A platelet count is
as part of a complete blood wurlt’t"l:ﬂtl.

\
. “

(6 R Fecy

The process of spreading platelets across the
surface of a damaged blood vessel to stop
bleeding is called adhesion. When plateleds get
to the site of the Injury, they produce sticky =
tentacles thal help them adhere. They also send | s been Platelet Platelel

out chemical signals for more platelets to pile s _
onto the clot in a process called aoaregalion. BN vl : aggregation
S Lowel 4, b 70 0



A blood clot beging to form when blood
ks exposed Lo air. The platelets break

When a wound occurs, platelsts gather
2t tha site to Mock the flow of blood.
apart when exposed 1o air,

Yahoo! We have stopped
the Pleeding]
g

’I-mdtomurrwﬂdﬁwﬂd
dressed befors bacteria infect it

Butwon't | still

.. g
::&"'T'“_m“'[w
_ w Lb’ s N

Theplateletsreactwith |
fibrinogen Lo form fibrin that
resembles tiny threads, The
fibrin threads form a
web-like mesh that traps
the bood cells within it. This
mesh of blood cells hardens
as it dries, forming a clot,

£ '!';-_"_ ) :4;.-\'__.. 4 -_* -

R P

b is an external blood clot that is
y seen although there are also Internal
clots. A bruise is the result of an
| blood clot, Both scabs and bruises
clots that lead to healing.

the hospital inthe
shortest possible
time.

() A e

Calcium and vitamin K must be present in < - L
blood to support the formation of blood Calcium"'" . .
clots. If such nutrients are lacking in m &% - o
it will take longer than normal for it to ¢ a# 3 ‘ T#*"

5. Liwel 4, 1. 18 3z



='s an accident and not your fault. My bone
will mand on its own, won't itT

//

transfusions help to support patients

undergoing
=ent for certain blood diseases, cancers and also help
strol bleeding after severe trauma and major surgery.
plasma can be frozen and stored for up to two years,
hets only have a shelf-life of five days so they pose more
challenge to maintain a steady supply. -

-

T Loweld b1

Red blood cells form bload clots
to help stop bleeding and create

a tempaorary barrier to prevent
nathogens from getting into an
pen wound.

Fibroblasts = i el
profiferating ———=.% .

Subcutaneous—= =
f e

they supply collagen, which will
form connective skin tissues to

E'nplace what was lost.

- Proliferation -+

As fibroblast cells enter the wound,

o e —

Fibroblast— -
Macrophage —=-

A few hours after a wound is
inflicted, the skin will tum red
and appear swollen. This is the
ilnﬂammation phase, when the bodj
sends white blood cells to fight and
‘destroy any rogue bacteria that
happened to get through.

. Remodelling

Freshly healed ._.----P |

epidarmis

Freshly haaled—-“"' y
dermis
|

The dermis and epidermis, then
connect and contract to close the
wound. After this, the skin is likely
to be much stronger than it was




Skin wou nds need thorough cleaning For mild bleeding, clean the wound
o raduce the risk of infection and first and then stop the bieeding.

icarting and to promote healing. Before cleaning the wound, wash '*_:::“f.
your hands well with sozp and water, .

3

3

0]

S

:
Afer cleaning, stop the bleeding Large, deep, or very dirty wounds may | _
=y zpplying direct pressure on the need to be treated by a doctorwhocan® T mm:u:‘:b‘:um;mi’
wound and elevating it provide thorough cleaning, evaluation J \ AN,

. for stitches, and antibiotic treatment. ‘
-




Besides that, the , The ink psad to
print the book, and the adnesiies gsed
in the book-binding process also help to
create a distingt smell in the new book.

{ Ifthe compounds
are broken down,
why are such booirs
still here? | thought
all the old books

Generzlly, it is the brealkdown

of chemical compounds within
that leads to the

production of an ‘old book smell”

“ll!il :

of paper that containsa

lot more celiulose and lignin
that came from the paper’s
original source: trees.
These chemicals degrade

\| and releasevolatile organic
compounds (VOCs). many of
which are likely to contributs

Lignin, which is present in all wood-based paper, is closely
related to vanillin. As it breaks down, the lignin gives old
books a faint vanilia scent.

5. Leveld, b TR 38



rfume That Smells
Like A Book

per Passion is a perfume designed
boutique perfumer Geza Schoen
consultation with Gerhard Steid|
in collaboration with Wallpaper
azine,

ll

noen spent days sniffing through books,
=0ar samples and inks, to find inspiration

¢ & perfume that is true to books and T
=arable, It took Schoen 17 trials to create I I l I | '

g , Though most perfumes consist
. -,._‘_! of more than 100 ingredients,

Paper Passion features only

2 - 1
f I Pﬁul R five woody ingredients.
E=——"—=" s
a perfume formulated SIon
Perfume

i Fiw L F il ¥

Don't you know that a new bridge
s coming up alongside you

—_ T £
What construction work
| I8 going on over there?

(b R Facy

The key structural companents of constructing a bridge are
Beams, Arches, Trusses and Suspensions (BATS). Various
combinations of these four innovative technologies allow

for numerous bridge designs, including beam bridges, arch
lridges, truss bridges, cable-stayed bridges, cantilever bridges

aﬂwsustenst e ion bridges. -




Why do they nesd 2 new bridge
when |'m still streng and able
Lo serve the community?

Friend, you are no longer
young. It's time that yvou
retine and take a good rest. |

Why? I'm only 80 years old.
| can still serve for at lzast

Son't yourealize the number of vehicles using you is on the rise? The new
#idge will help to cut down the volume of vehicles using you. Be seeing you! |

‘. . e " ST . g \'-

B

o &

Amm... 'm geing to
== obsglete when
the new bridge is

Ladies and gentlemen, this
{ new bridge will shorten
the time takan to travel
between sector A and
sector B W willalsobaa
new landmark for this city!

G Fect
are subject to compression and tension
ing loads act on them. These forces
damage parts of the bridge, Bridges are
ed to handle such forces to prevent
ing or snapping of the structures.

a

Compression

TS Leweld, b 18

4'“.%_%'7
S —
Tension

Thank you for using me!
1 hope you enjoy driving
on my tarmac.

| wonder what's so grand abo
the new bridge. Those cables
onky enhance its monstrosity.

Y This new bridge is strocturally | s
mare beautiful and sound than |5 ), e
)5

-

D) || rot decorative items. They
play an important function
in supporting the load that
travels on mry tarmac.

and commeon| Your

N structuredesignis

| nothingbutapoor [
copy of a suspension

During the Industrial Revolution of the 19
century wrought iron was introduced into the
design and building of large bridges. Wrought
iron was later replaced with sieel because
steel has a higher tensile strength.

TS Levedd, 1. 18 o3




You're wrong my old friend. I'm a cable-stayed bﬁdgc.ﬁn‘twﬁ
see that I'm very different from an ordinary suspension bridge?

\\\\‘\\‘
AN\ '\ \ (Cable-stayed bridge ) (_Suspension bridge ) )

i N ¥ ", .

i | don’t have cables strung from
: \g’ i L twohigh towers like those on
el Calle ' l A\ 5|J5P¢_-|5i|:.m deﬂr.._ [-ﬂ-gm my
catrles run from the roadway up
102 single tower that alone bears

/ Comranaian  V1E wight 1 carry, Cable-stayed
2d-bearing P 4 bridges are popular nowadays!

i
o
' S0, you're trying to imply What a pompous structure
that I'm old and obsolete in \_of steel and concretel
this pradent ige, aren't you?
Mo, | didn't mean “ :
1 that atalll : _

/R Frct

red to suspension bridges, cable-stayed br|dges require
cables, can be constructed out of identical pre-cast

te sections, and are faster to build. The resultis a

-effective bridge that is undenfably beautiful.

a3 S leveld s 10

Oh dear, a section of my body
has collapsed. | can't be of

ir, my old and
Faithful friend! Youll be

S
T

After few months of repairs, the old beam bridge]
was commissionsd to serve the city again!

G e

The Zhaozhou Bridge is the oldest standing
bridge in China and the world's oldest stone
segmental arch bridge. It was built in &05 AD
and is still standing strong today, after more
than 1,400 years.

L Lewedd b T &4




The Beam Bridge

A beam bridge is the simplest bridge design. It consists of horizontal
beams that are supported at each end by piers. These companents

directly support the downward weight of the bridge

. ! and the traffic moving over it

- S
.
e

=P\ |
Wzny beam bridges use concrete or steelbeams 1o support the load. The size
the beams, and in particular, the height of the beams control the distance
=21 the beams can span.

e world's longes! continuous bridge over water is the
ke Ponfcharirain Causeway in Louisiano, USA. It isa
1 km conlinuous span beam bridge

- The cable-stayed

The Cable-Stayed Bridge

At first glance, the cable-stayed bridge looks
b, just like a variant of the suspension bridge.
. but is actually different from its suspensio:

Parallel paftern  Rodial patfern

The cables can be attached to the
roadway in a variety of ways. In a
parallel pattern, cables are attached
at different heights along the tower,
running parallel to one another. In

a radial pattern, cables extend from

bridge is optimal for

spans longer than several points on the road to a singlé
cantilever bridges, point at the top of the tower.
and shorter than

suspension bridges,
with lengths from

200 metres to over £
ESD maetres, o

|
|

The Sunshine Skyway bridge in Tampa Bay, Florida, |
is considered o be one of the longest cable-slayed
concrele bridge in the world,

wtim -#:—:Eﬁ



The Suspension Bridge

{ WUy The Plight\

s

At Loy

incabies
\ end ol

ai@é

-

. x 1 "
The sordenjjﬁmge in
San Francisco, Cal o is one of

the most famous bridges in the world

Bay, be quiet and enjoy the spectacle,
Make sure you don't fall Into the water.

(o) A Frc

There are about 2,000 species of Areflies in Lemperate and
tropical countries, Fireflies are also called lightning bugs but
they are neither flies nor bugs. Fireflies are actually beetles.
Like all bectles, they have hardened forewings called elytra,
which meet in a stralght line down the back when at rest.
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Coltron, how do the

The fireflies fuvuchmiu!]n_\
their abdomen callad lucHerin.

= that chemical
=aes with mygen
s= erzyme called
erane, the ensuing
cal reaction will

et heir abdomen

=es produce a ‘cold light', with no infrared or ultraviolet
pencles, The light produced may be yellow, green, or pale
with wavelengths from 510 to 670 nanometres,

elary mu-mmqum«mmumm]
)

(ee, this is too technical and

[ Since many fireflies can
2 all emit light at the same
" time, | suppose they can
8 survive high tempsratures.

Ho, they can't withstand an environment Raally? | thought

with a high temperature. The light they the fight they

emit isa’t hot at all, emit s similar
tothe light of
&n incandescent
igghst. brull.

heat as well 23 light. The light from a :
firefiy is cold light without heat energy.

{6 o P

Fireflies produce light through an efficient chemical reaction
that aliows them to alow without wasting heat energy. Nearly
100% of the energy goes into making light. By contrast, an
average electric light bulb gives off 90% of its energy as
heat, and only 10%% as light.
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Male fireflies can emit light for a
longer of time whereas females
canonly emit light fora short whils,

Yes, fireflies use
their flashing light
Lo communicate.

\

Ha ba hal This s 80 funny! Even fireflies
engageinbattle of the gender.

Each firefly species has its own

Hey, pretty ons. Care 1o jola Hashing signals to commuricate and
me for a ferting inspection toindicate their desive to mate.

& of the metland?

[ Stay away from us if you
L know what's good for youl

i Firefies emit light. \:
towarn predators
awaryl

S e

() TR P

Fireflies are filled with a chemical called lucibufagins, which
has an unpleasant taste. When a predator eats a firefly, it will
learn to assoclate the glow with the unpleasant taste. So the
firefly's glow actually warns would-be predators to stay away.

Science {1 Z=Tv1

Srefiles will emit light to indicate their desire for
partners and a willing female will respond with her

ght. However, some females also mimic the light signals
firefly species to attract, kill and eat the males.

51 1S, Lovel . 10 orac e -



i
k.

i 'mgetting sleepy. Why
* we at the village yet?

PUIRFNAS

We are actually guite far ¥
away from the village...

Don't panic. | guarantae
that we will reach the
village before dawn

LS CcIiENCE fﬂm

are known for thelr blinking light signals, but not all

¢ Rach. Some adult fireflies, most notably those that inhabit

siern reglons of North America, don’t use light signals to
icate. These fireflies use pheromones o signal mates.

y mw-.mmhmﬂmmnmmmmu}]

of anather animad of the same specess, sach s the mating behavious
53 15 el & b1

~ Some living things car
without help from the
bioluminescence. Whil

fish can also glow. They

chemical reaction
ﬁat night in dark
cavesar in the black depths

of the ocean.

E_' Vampire Squid

Vampire sguids don't have ink
sacs. When one is frightened,
| it shoots out a cloud of
{ hicluminescent mucus that will
surprise its attacker and give
it 8 chance to escape. Vampire
squids alsa use photophores
on the underside of their
bodies to conceal their body
outlines against the sky.

hequorea Victoria

_ II_ ;w . Ff?
w1’ 'n'| I] Jlj A

Many jellyfish have the ability
to produce light in their bodies
notably the Aequorea Victoria.
Thiz jellyfish is almost entirely
colourless and transparent.
They will produce a bluish light
in the sea.
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raliopsis Squid

e abraliopsis squid has small
it argans on the underside
23 belly for the purpose
camouflage. It uses this
ination to blend in with the
hiding its silhouette from
tors watching from below.

‘sihouette - the dark outline or shape uf |
W arian or an objedt that you wee agamnss
Wbt badeground

Tomopteris

"¢ palychaete Tomopteris
ene of the only marine
tures that produces

low luminescence,
disturbed, it will @mit

wing sparks fram foot-like
ages called parapodia

Red Tide

& most common
uminescent creatures
speck-sized, plant-like

the cause of the
-called red tides.
flash brilliant

caught in a wave,

Soiwnce Dducstion Ertaaisamn

wovor VouT av hey in

i Lewel 4, i 10
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awatermelon contains
F about 7% flesh
L

and the rest of the

v 93% is water.

2| (RUEAIIITLL, also known

as Coco de mer, is the :Eﬁf:-zt{g},
and [[EETTE5 i seed In the plant
kingdom {weighing up to 18 kg).

TS Lewal 4, 15, 10




Firedamp is a highly explosive gas found in coal mines. Itisa
mixture of methane (CH4) gas and air. Methane is odourless,
lasteless, colourless, and lighter than air which means it Is
found near the roof of working mines. Firedamp is explosive
at concentrations between 5% and 15% with most explosions
pccurring at around 10%.
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with something to protect
the miners in the coal mines.

[Dl'-'y, | hope you can come up

- T
The parish prigat and Davy discussed the
#light of the miners as a result of the tragic
ne explosion.

Alright. 'l pay a visit
ta one of the coal

mines to find sut the
cause of the explosion,

Scicncc U

Davy lamp Is a safety lamp for use in flammable

rospheres, consisting of a wick lamp with the flame

vosed inslde a metal mesh screen. It was invented In 1815

Sir Humphry Davy. It used a heavy vegetable oil as a T
cé of fuel. LA

59 Y5 Lewel & b 10

It's 8o dark inside. Wiy doa't
you use oil lamps or candies

to light up the place?

The miners
ars in dire
naed of
some form
of safety
light to help
them see
ingide the
dark mines

Ko, we can't! Thers is a lot
of mathane gas inside the
mine. Ht takes only a spark

il
What we nead is
a lamp that will
provide light in
the ming and
yot ot briggar
off an explosion

the flama in the lamp
from comtact with

(o IR Foc

Before the invention of the safety lamp, miners used candles
with open flames. This gave rise to frequent explosions. For
example, at one colliery in the north east of Enaland, 10
miners were killed in 1806 and 12 in 1809. In 1812, 90 men 3
and boys were suffocated or burnt (o death in the Felling Pit 2
near Gateshead. :
LA T 0



N, that will not be possible.
Fire needs corygen to burn,
The Lamp will not light up
without oiygen,

o * .
Howls this possible? | Zmaibem i
o (ENR

Py \t

Fa,

09 an underground fireman was one of the most dangerous
% in the coal mines during the early days of the Industrial
sralution. Such a job required the checking of the pits for
tdamp and other dangerous gases such as carbon monoxide
2 carbon dioxide. Firemen risked their lives every lime they

® to enter a gaseous area of the mine. -

I think this must be because the wire gauze
Is agoed conductor of heat. It conducts
awary the heat of the flame so rapidly that
fammable gases passing through the gauze
cannot getignited.

Hmm,., Let's devalop a
safaty lamp that encloses

Ah.s0 the hot gases that pass
the flame inside a cylinder of

through the gauze do not get
ignited.

L

Ly AN

FRcT

Miners once used canaries 1o test the air quality in the mines.
Canaries are very sensitive to carbon monoxide. If the carbon
monoxide level was too high, the canaries would have trouble
breathing, and could even die, When the canaries were no _
longer singing, the miners left the mine quickly to avoid being
caught in an explosion.
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Father, this is our new awention and
we need someong Lo Lest 1t before
wa go Into mass prodectios

[/ The safeny ampras | D ’;
. :

;G

medern day equivalent of Davy's Lamp is the Protector

riorth GRES flame safety lamp which is used for firedamp
ting In all UK coal mines. A madified version of this lamp

25 used in the Olympic Flame torch refays. 1L was also used
the relays for the Sydney, Athens, Turin, Beijing, Vancouver

4 Singapore Youth Olympic Games, =

light.

rsarery lamps need to address the )
following issues:

= They must provide adequate

« They do not trigger explosions.

* They give warning when an
L atmosphere becomes dangerous.
’

I!;Inymehmﬁomlhiiuin'ﬂm : l

This is the easiest
element of the three 1o
consider. Fuel is in the
form of an il inside the
lamp and fuel is in the
form of a firedamp or
coal dust on the outside,

Oxygen is in the form

of air that is present
outside the lamp. The
design of the lamp must
allow oxygen to pass
into the lamp or else the
flame in the lamp will
die out.

Heat is carried by the
exhaust gases, through
conduction and through
buming of the firedamp
drawn Into the lamp
passing back down the
inlet. o,




In a Davy’s safety lamp. the oinarich b
n'llﬂﬁgauze of high thermal _
conductivity surrounds the flame: iy
When this lamp is taken inside a mine, |
even if explosive gases are present, ]
they do not ignite because the wire .
gauze conducts the heat away from,

e i the flame, The temperature oulside " S

Reservolr  the wire gauze remains lower than the 88

ignition temperature of the gases. "

| Al Invlet

Glass

The lamp burns brighter with a
blue halo when the atmaosphere
! is at a dangerous level thus
acting a5 a warning o miners
of the rising level of firedamp
As 500N a5 3 miner nobces

the presence of explosive
gases from the colour of the
flames, wark will be stopped
and the mine wiil be throughly
ventilated.

b = 'L-l.;"""

' @&ﬁmm@

gw*ttii!tit* ‘tiiitﬂ***** ****hI*** '
< :
Davy lamp Ste-phanson lamp M3 Clanny lamp
=
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Wi Diiathen Prleskam
w‘l'ma.ndmh
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wEEEEERE
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Eyan, why are you hiding j
behind the pillar?

I'm tarrified wondering
what the doctor plans
todoto me.

Fn::'.'r

The X-ray was accidentally discovered by the German
scientist, Wilhelm Conrad Rentgen while experimenting with
vacuum tubes in 1895, He was awarded the very first Nobel
Prize in Physics in 1901,
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Growupl It's just 3 physizal |
eamination Mothing to be

afraid ofl J

L

e

B Help mel 'm scared stif

walt for your ture,

Sit here quistlyand |
my little brother

Lo
) G FAcT

n X-ray delivers about 10 million times more energy than a
dio wave, which explains why radio waves don’t hurt us but

-rays can,

No | don's wat to have my
body examined by anyonel

Alright, I've registered your
nama. Please taks a seat

& and wait to be called,

What a sissy-looking
vest! 'm not going to
wearit!

e
I Some materials are radioactive because the nucleus in
the atom of such materials is unstable and can split up by
emitting nuclear radiation in the form of alpha particles, beta
particles or gamma rays. The nuclear radiation given off can
be detected using a Geiger counter.

TS Level L 10 &8
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¥-rays are forms of electromagnetic \ :

radistion, Excassive X-rays may cause
harm to the living tissaes in your body.

When radiation collides with the
molecules in your fiving cefls it as
~Ad

destroys them. )
Y 6

/

Exposure tohigh dosage of
radlation can result inthe mutation L
tayour DNA and cause cancer. \}-
S =% —
Fortumately, ways wers
W found to avold exposure to
» radlation when taking X-rays. \ s '@ Well, it you
\ _J fear death so
W -
\ o /| much just
A o) e + wear this
v silty-looki
Sir, help mel [ don't 5 lead vcﬂ.lmg J

want to diel

»
- G Frc
ad is particularly well-suited to lessen the effect of gamma
and X-ray radiation due to its high atomic number. This
ber refers to the relatively high number of protons along
ith a corresponding number of electrons within its atom.
electrons block many of the camma and X-ray particles

t try 1o pass through the lead barrier.

() T P

Lead is used as a shield in X-ray

machines, nuclear power plants,

|abs; military sgquipment, asd

other places where radiation may

be encountered, Personal shields

Includes lead vests, thyrold shields

and lead gloves,

Y5, Lavel 4, 1. 18 70
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When radiationcomes o
imo contact with |
lead, its elactronswill §
absorb and scatter
the x-ray particles.

Se, are you willing
Lo put on the
sissy-looking vest?

Hey, |look jast a5 machs 3
waaring this lead vest
compored T one whe

doesn’t!

F -
Yea, and can | have
afewmore vestsi

]

| mant: to be completely protected
from the radiation by wearing one
over tha other. -

L

) T e

ad is not effective against all types of radiation. High
ergy electrons {including beta radiation) incident on lead
y create bremsstrahlung radiation, which is potentially

e dangerous to body tissues than the original radiation.
rthermore, lead is not a particularly effective absorber of
tron radiation,

mn il

=
o
=
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& Naked To The Bone — X-Rays

ol .x-radmum Is a form of electromagnetic radiation. Most X-rays have

a wavelength ranging fromi 0.01 to 10 nanometres, comesponding to
encies in the range 3x10°* Hz to 3x10 Hz

BUUAUURNNnnonuoeeoene

The Electromagnetic Spectrum
Micro-  Infrared  Visible E
H.Ilum waves radiation  light -E- Yerays Gamma-rays
=2

.'l'

E‘]uuumlmuuu]muqu
-5 ﬂ n'l'l -
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Many objects in space emit X-rays, including black holes, neutron stars, the Sun,
some comets, supemnova remnants, and binary star systems.
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J The chest X-ray is the most commonly
performed diagnostic X-ray examination,
A chest X-ray produces images of the
heart, lungs, airways, blood
vessels and the bones of
the spine and chest
It can be uted to
diagnose
pneumonia,
lung cancer, or
pulmonary edema.

Special types of X-rays include mammograms, dental X-rays, contrast X-rays,
fluorascopy, and computerized tomography (CT) scans, Other imaging techniques
such as magnetic resonance imaging (MRI) and ultrasound do not use X-ray.

- _ - Pt e B i —
‘I — ("

e) X-rays are passed through the body, some waves pass through
tissue and turn the film black. Other waves are blocked (e.g. by

a5}, which leave white shadows on the film. Different types of
jue lat X-rays through differently

ANk
[

ﬂ"- e A

e

EA E fowacy lbucrtion bntrsem

s oo Yol e iy

ki

A dirty thunderstorm (also known -as volcani
lightning) is a rare and breath-taking
phencmenon. It is a weather phenome
that is related to the production of
lightning in a volcanic plume.

ms might spark off when rock
nents, ash and ice particles in
ime collide to produce static

:dargmas ice particles collide to

create charge in regular thunderstorms.

A famous image of this
phenomenon was photographed
Carlos Gutierrez when it occurned i
Chile above the Chaiten Volcano,

i A volcanic lightning struck during
an eruption of Japan's Sakurajima
Volcano in February, 2013,




[The male parent ¢
¢ and Y. Since v
ontribute the »
jender of a bat
 chromosoma &
& chromosoms

f chromasome

L chromosome w
fraby bay (XY

- T li— iI

20, _00
800" 00 00

Ty two chromosomes,
1esome but enly
man determings the
pérm cames an X or
aath the mother's
r[XK) whereas a
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A team from the InstnRe ofS
Portugal's University: of Colmbraide
robot to assist in the monumes
of active lantd mines around
the glebe, Its designs

were based on the L B

Robots do not get tired and are '
extremely thorough in performing their

jobs. Their cost is also infinitely lower

than that of a human life. For such
reasons, robols are a perfect solution !
for the minesweeping problem, i

Tor Byt pooann call Your) Srantas Reader Me L8
Tel: (B8] LOT0 601 Faw: (05) UETD 3367
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