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In 2013 Vietnam and Australia celebrate 40 years of diplomatic relations. Our long-standing
education relationship now includes growing scientific collaboration as we strive to solve
common problems through scientific understanding. As part of our anniversary celebrations,
the Australian government is very pleased to bring these two elements together in the visit
to Vietnam of Questacon, Australia’s National Science and Technology Centre.

Questacon has developed this series of fun science experiments using readily available
materials. | trust both teachers and science communicators will find this book, produced in

both English and Vietnamese, to be a useful resource for teaching science in Vietham.

HE Mr Hugh Borrowman

Australian Ambassador to Vietnam

The Vietnamese Ministry of Education and Training is proud of the strong education
collaboration with the Australian Government during the past 40 years. We welcome the
visit to Vietnam by Questacon, Australia’s National Science and Technology Centre, which
will bring a fresh perspective on science education and communication to Vietnamese
teachers, students and parents. This English-Vietnamese publication of interactive science
experiments will be of particular value to Viethnamese teachers, at a time when Vietnam is

working towards the goal of teaching maths and science in English by 2020.

Mr Tran Ba Viet Dung
Director General, International Cooperation Department

Ministry of Education and Training

Australia’s National Science and Technology Centre, Questacon, is delighted to be part of

celebrations of the 40th anniversary of diplomatic relations between Vietnam and Australia.

Questacon’s approach to science education is simple: people learn by doing, by hands-on
interaction. Questacon aims to stimulate learning through informal activities and by
providing learners with opportunities to explore for themselves. The more engaging these

experiences are, the more learners will be motivated by curiosity to explore and to discover

science. This booklet provides simple ideas for teaching science in fun, engaging ways,

helping Vietnamese students and teachers to explore science and technology together.

Professor Graham Durant AM
Director

Questacon, Australia’s National Science and Technology Centre




Nam 2013, Viét Nam va Australia ky niém 40 nam quan hé ngoai giao hai nudc. Bén canh
maGi quan hé gido duc lau ddgi, ngay nay hai quéc gia dang cd su hgp tac ngay cang phat
trién trong linh vuc khoa hoc, tai thdi diém chung ta nd luc gidi quyét nhitng van dé chung
thong qua hiéu biét khoa hoc. Nhan dip nay, chinh phd Australia hdn hanh mang téi Viét
Nam trién 18m khoa hoc Questacon, ndi hdi tu ca hai linh vuc khoa hoc va gido duc.
Questacon, Trung tdm Khoa hoc va C6ng nghé Qudéc gia Australia, d& phat trién cac thi
nghiém khoa hoc vui sir dung cac vat liéu cé sdn trong ddi séng hang ngay. Téi tin réng
cudn sach song ngif nay s€ la mot nguon tai liéu tham khao hitu ich cho gido vién va can
bo truyén thong khoa hoc trong viéc giang day khoa hoc tai Viét Nam.

Ngai Hugh Borrowman
Pai s Australia tai Viéet Nam

BO Gidao Duc va Dao Tao Viét Nam tu hao vé mdi quan hé hgp tac gido duc bén virng vdi
chinh pha Australia trong sudt 40 nam qua. Chung t6i hoan nghénh chuyén tham Viét Nam
cua Questacon, Trung tam Khoa hoc va Cong nghé Qudc gia Australia. Chuyé&n tham nay sé
mang dén mot goc nhin mdi vé gido duc va truyén thong khoa hoc cho cac gido vién, hoc
sinh va phu huynh Viét Nam. Trong thdi diém Viét Nam dang hudng t8i muc tiéu gidng day
todn va cac mén khoa hoc bang Anh dén nam 2020, cubn sach song ngir v3i cac thi nghiém
khoa hoc mang tinh tuong tac cao nay sé co gia tri dac biét vdi gido vién.

Ong Tran Ba Viét Diing
Vu truéng, Vu Hgp tac Quoc té

B0 Giao Duc va Pao Tao

Questacon, Trung tam Khoa hoc va Cong nghé Qudc gia Australia tu hao dugc la mot phan
cta chudi su kién ky niém 40 ndm quan hé ngoai giao Viét Nam va Australia. Cach tiép can
cua Questacon vdi gido duc khoa hoc rat don gian: hoc hoi béng cach thuc hanh, hoc hoi
thdng qua cdc tuong tac thuc tién. Questacon ddt muc tiéu khuyén khich hoc tap théng qua
cac hoat dong ngoai khda va cung cap cho ngudi hoc cd hdi kham pha ban than. Cac trai
nghiém nay cang hap dan thi ngudi hoc sé cang cé dong luc kham pha khoa hoc. Cudn sach
nay cung cap nhitng y tudng don gian cho viéc giang day khoa hoc vui va hap dan, gitp hoc
sinh va gido vién Viét Nam c6 thé cing nhau kham phd khoa hoc va cdng nghé.

Giao su Graham Durant AM
Giam doc

Trung tam Khoa hoc va Cong nghé Qudc gia Australia — Questacon




This is a series of some of our favourite experiments and science
toys. Each experiment can be used to demonstrate one or more
scientific concepts. Some experiments link with others, while
others stand alone.

For each of the activities we have tried to use readily available
materials that are found around the home or can be bought
cheaply at a nearby store. You don’t need expensive equipment
to try science in the classroom.

We hope you enjoy these experiments and have
hours of fun in your classroom.

The Shell Questacon Science Circus Team




Quyén sach nay 1a mét chudi cac thi nghiém va tro chai khoa hoc
yéu thich cla ching t6i. Mdi thi nghiém c6 thé dugc dung dé
chng minh mo6t hoac nhiéu khai niém khoa hoc. Mot s6 thi
nghiém c6 lién quan Ian nhau, trong khi nhitng thi nghiém khac
sé€ dugc thuc hién riéng lé.

Trong moi thi nghiém, ching i ¢d gédng st dung cac vat liéu san
cé va dé dang tim thay xung quanh nha hodc cé thé dudc mua

v@i gia ré tai mot cira hang gan ngi ban &. Ban khéng can dén cac
dung cu dat tién dé thuc hién cac thi nghiém khoa
hoc & 18p.

Chung t6i hy vong ban sé thich cac thi nghiém
nay va trai nghiém nhirng giay phuat vui vé
trong I8p hoc cua ban.

Nhom Xiéc Khoa Hoc Shell Questacon




These activities have been designed using every-day
materials which pose minimal safety risks. However,
potential risks (and ways of mitigating them) should
always be considered before conducting activities in a
classroom environment. Some safety issues to consider
in the experiments described in this document include:

e Risks related to allergic reactions. Check for
allergies before conducting any science activities
described in this resource. A number of these
activities involve materials that are known to cause
allergic reactions in some people, including
detergent, latex (used to make most rubber gloves,
and balloons) and eggs. Look for alternatives to

allergy-causing materials, or use personal protective
equipment (such as gloves) to avoid skin contact
with the allergen. Rubber gloves can be worn by
students with sensitivities to detergent. Non-latex
gloves are available from most supermarkets and
chemists. Small water balloons can be substituted
for eggs in ‘can you push an egg into a bottle’ and
‘Now, can you get the egg out of the bottle’.

Risks associated with fire. Some activities in this
resource involve the use of matches and flames.
Always supervise students closely when conducting
experiments involving fire. Keep a bucket of water
and a fire blanket or extinguisher nearby.




Cac thi nghiém nay dudc thiét ké dua trén viéc s dung cac
véat liéu quen thudc dé dam bao gidm thi€u rui ro cé thé xay
ra. Tuy nhién, nhirng rui ro tiém an (va cac cach ngan chan
nh{rng rdi ro nay) phai luén dudc can nhac trudc khi tién
hanh cac thi nghiém trong I8p hoc. M6t s6 van dé an toan
can dudc xem xét trong cac thi nghiém dugdc mo ta trong tai
li€u nay bao gobm:

e Rui ro do di &'ng v@i cac vat liéu tiép xic. Ban can
ki€ém tra nguy cd di Ung trudc khi ti€n hanh bat ky thi
nghiém khoa hoc nao dudc mo ta trong tai liéu nay. Mot
sO thi nghiém sé lién quan dén viéc sir dung cac vat liéu
c6 thé gay ra van dé di ’ng ¢ mdt s6 ngudi, bao gém:
chét tdy rira, mu cao su (dudc s dung dé lam ra géng
tay cao su, bong bay) va trirng. Do d6, ban nén tim kiém
cac vat liéu thay thé khac cho vét liéu dé gay di 'ng,
hodc c6 thé s dung thiét bj bdo hd ca nhan (nhu gang
tay) dé€ tranh da ti€p xlc v3i cac chat gdy di ing. Vi du,
sir dung gang tay cao su cd thé gilp bao vé cdc em hoc
sinh khdng bi di ('ng v3i cac chét tay rira .Gang tay khoéng
dudc lam tr mu cao su c6 ban tai hau hét cac siéu thi va
cac quay ban chat hda hoc. S dung bong bong nudc kich
thudc nhé dé thay thé cho tring trong thi nghiém “Ban co
thé ddy mdét qua tring vao chai khdng” va “Bay gid, ban
cb thé 18y qua tring ra ngoai chai khéng”.

Nguy co chdy nd. M6t vai thi nghiém trong quyén séach
nay s€ st dung dén que diém va Ira. Hoc sinh can dugc
giam sat chat ché khi ti€n hanh cac thi nghiém lién quan
dén Ira. Ludn chuén bji mdt x6 nudc va mét cai chan chira
I&ra hoac binh chifa chay gan ngi thuc hién thi nghiém.




e Risks associated with chemicals. Although all
chemicals used in these science activities can
commonly be found in kitchen cupboards, they
should still be treated with caution. For example,
vinegar and lemon juice are acidic and will sting if
they splash into eyes, and Alka seltzer tablets can
cause an overdose if taken in excess. Encouraging
‘safe laboratory practices’ by never eating science
experiment, wearing safety glasses, and washing
hands after science activities is strongly encouraged.

Slip hazards. Oil and detergent spills can be very
slippery, so ensure you clean up all spills as soon as

they occur. A small amount of vinegar can be mixed
with oil spills to assist in their clean up.

Risks associated with high air pressure. Some
activities in this resource involve building up high air
pressure within a vessel (including ‘can you make a
cloud in a bottle?” and ‘can you make a film canister
fly’). There is a risk that the vessel could explode if
the pressure becomes too high. Always check that
containers do not have visible cracks or weaknesses
before using them for pressure experiments. Ensure
that container lids face away from people in case the
top pops off unexpectedly. When launching rockets,
ensure that they sit on a flat launching surface, and
that they are not pointed towards people or
breakable objects.




Rui ro lién quan dén viéc si dung héa chat. Mac du
tat ca cac héa chat dugc si dung trong cac thi nghiém
thudng dudc dé dang tim thay trong cac tu bép, ching
van can phai dudc xur ly can than.Vi du, gidm va nudc
chanh c6 tinh axit va s& gy nguy hiém néu bj vang vao
mat, hodc vién sti Alka Seltzer c6 thé gay ra phan (ng
manh néu s dung vugt qua muc. Khuyén khich “tién
hanh thi nghiém an toan” bang cach khéng bao gi¢ an cac
th(r da dugc thi nghiém, deo kinh an toan, va phai rira tay
ky sau khi thuc hién cac thi nghiém.

Rui ro tron trugt: Dau va chét tdy rira bi tran ra ngoai
cd thé rat tron, vi vy ban phai ddm bao lau sach tét ca
cac chd bi d8 ra ngay khi xay ra. Mot lugng nhé clia gidm

cd thé trdn vdi dau bi dd giup lau sach ching di.

Rui ro lién quan dén ap suat khi cao. M6t s6 thi
nghiém trong tai li€u nay lién quan dén tao ap suat khoéng
khi cao trong binh (vi du thi nghiém “ban c6 thé tao mot
ddm may trong chai khéng?” hodc “ban c6 thé lam 6ng
dung phim bay khéng”). Kha nang binh bi phat né néu ap
sudt khéng khi quéa cao. Ludn ludn kiém tra xem cac chai
lo c6 vét nat hoac khiém khuyét khéng trudc khi sir dung
chiing cho cac thi nghiém vé ap suat. Phai dam bao la cac
nap chai lo hudng xa moi ngudi dé tranh trudng hdp céac
nap day bat ngd bat I1én. Trong thi nghiém ban phao hoa,
dam bao la cac phdo dat trén bé mat phang, va ching
khdng bi ddt hudng ngudi khac hodc cac vat dé va.




Can you make a film canister fly? ... 15
Ban c6 thé lam éng phim nhua bay dugc khéng?...........ccccooooverveecerenne. 16

Can you use a straw to make a hole in a potato?.......cevevvevevcesceceenne 17

Ban c6 thé dung 6ng hat tao mét 16 thing trén cua khoai tay khong?18

Can you make an ailr CANNONT? ... s s n e 19
Ban c6 thé lam dudc mot dng phao khi khdng?...............ccocoovevceennnee, 20
Can you make a Mexican jumping bean?........ . eeereecenceneese e 23
Ban c6 thé lam médt hat dau Mexico nhay khong?............cccocoocveeeiinennne. 24
Can you make cardboard Climb? ... 27
Ban c6 thé lam miéng bia di chuy@&n khdng? ............c.ccccoooenveeeeenersenn, 28
Can you use air and water tO dO WOFK? ...t 31
Ban c6 thé sur dung khdong khi va nuéc dé 1am viéc?..........ccooeceevnaee 32
Can you make a lava [amP? ... et 35
Ban c6 thé tao ra mot dén trang tri lava khdong? ..., 36
Can you make POPCOIrN dANCE? ... e n e 37
Ban c6 thé Iam bong ngd nhay mia Khong?..........ccooeveenreereeeenreeenane. 38
Can you make one can float and another can sink?......cccccoccevvvvevcvveeeene 39
Can you make a Newton’s Cradle@?...... et 43
Ban c6 thé lam khung lac ciia Newton Khong?........oeeeeeenreneesneenerennenne. 44
Can you push an egg into a BOttIE? ... 45
Ban c6 thé day mot qua trirng vao chai khdng? ... 46
Now, can you get the egg out of the bottle? ... 47
Bay gid, ban cé thé l1dy qua trirng ra khoi lo dugc khéng?....................... 48
How many drops of water can you fit on a 20 cent coin?........ccceceeeenen. 49
Ban c6 thé nhoé thu bao nhiéu giot nudc trén mét déng 20 xu?............ 50

Can you mMake PEPPEY POUNCE? ... s sse s sse e sae e e esnesnas 53




Ban c6 thé lam hat tiéu dét ngdt di chuyén khong?...............cccceevvrnane 54
Can you make a paper Clip float?....... e 55
Ban c6 thé lam kep gidy ndi trén mat nuéc Khong?.......ccocoeveeeeeeeiienennne 56
Can you make a ‘submarine’ that floats and SINKS?........cccoccnvivircinencenne 59
Ban c6 thé lam mdt “chi€c tau ngadm” ndi va chim khoéng~?................. 60
Can you make a liquid sandWICR? ... 63
Ban c6 thé lam dudc modt cai banh sandwich 1éng khéong?..................... 64
Can you turn water upsSide AOWN? ... ... 67
Ban c6 thé l|am Nuéc 10N NGUGC KNONG? .......c.ooeeirereeeeeeeeeeeseeeeeeeseesessessessassssssenes 68
Can you make toothpicks expand into a star?........vennrenceneesseenne 69
Ban c6 thé lam cac cay tam phdng ra thanh mét ngdi sao khong?.... 70
Can you make fibre optics UsSing Water? ... e 71
Ban c6 thé tao anh quang sgi trong NUSEC KhONQ?........ccceeeeevevveveeeenenrerenan, 72
Can you make glass INVISIDIE? ... 75
Ban c6 thé Iam cho thay tinh vé hinh Khong?..........ccooeeeeeeeeeeeeeeereene. 76
Can you make your own fire extinguisher?........eceecenceece e 77
Ban cé thé& Iam binh chira chay cho riéng minh khéng? ........ccccceceevue.. 78

Can YOU Create @ NCE VICE? ...t n s 79

Ban c6 thé tao dugc mot khdi gao chac nich khong? ..., 80

Can you make a cloud in a BOTLIE? ... 83
Ban c6 thé tao ra mot dam may trong chai khdéng? ... 84
Can yoU MakKe FaiN 1N @ JA? . n e 87
Ban c6 thé tao ra mua trong mét cdi lo dugc khéng? ...............cccoccoo....... 88
Can you make a milk carton generator? .........erenenesesereeeeeeee e 89

Ban c6 thé tao mot may phat dién véi hop sira bang bia cirng khéng?

Ban c6 thé do nhiét dd “todan cau” Khdng? ..., 94




What is the greenhouse effeCt? ... 97
Hi€u 'ng Nha KiNh 1@ gi2 ...t 98
Can you make a model of an ice core from plasticine?........c.cccccvvvene 101
Ban c6 thé tao mét ki€u 16i bang tir chat déo platixin khéng?............ 102
Can you melt ice tO raiSe the SEAY ...t 105
Ban c6 thé lam tan bang dé nang cao mat bié€n khong?...........ccco......... 106
Can yOoU Measure S€a |@VEI 7. ... e 109
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What happens when the ocean becomes more acidic?.......ccccceccvveennenee. 113
Diéu gi xay ra khi dai ducng tré nén co tinh axit han?..................... 114
Can you model wind N @ DOTEIE? ... 117
Ban c6 thé tao md hinh gié trong mét cai chai khéng~...................... 118
Can you Uuse the SUN TO COOK? ...ttt ae e nneens 121
Ban c6 thé dung mat trdi d€ ndu an Khoéng?............ccoooeoeveeeececereeeeeee. 122
Can you make a Wind tUIrDINE? ... 125
Ban c6 thé lam mdt cdi tua-bin gio KNONQ?.....c.coceeeeeeeeeeeeeeeeeeeeeeeessreeene 126
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Ban c6 thé lam dudc mdt cdi tua-bin nudc khoéng?............cccoceevvrnnnee. 130
Can you make ice Melt SIOWIY? ... ettt 133
Ban c6 thé lam cho da tan tir tir Khdng?...............coooooeeeeeeceeeeeeeeeeeserene 134

Can you make solar NOt WAtEr? ... 135

Ban c6 thé lam cho nuéc néng bang niang lugng mat trdi khéng?...136

Can you make musiC from STraWsS? ... et 139
Ban c6 thé tao ra nhac tir cdc 6ng hGit khéng? ..., 140
Can yoUu MaKe FaiN MUSIC? ..o s s nenens 143
Ban c6 thé 1am nhac MUua KRONG? ...t senens 144
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Ban c6 thé lam dudc mot dng sdo cadu khdng? ..o, 146
Can you make a ClUCKING CUP? ...ttt ssae e sse e nnens 147
Ban c6 thé Iam cho cai ly kéu dudgc khdng?..............cooovvonreeeeeeenreeerseennn. 148
Can you make a tube SiNg 2. 151
Ban cé thé Iam cho mét cdi dng hat dugc khong?..............cccoooovvvevvreenee. 152
Can you make a balloon tuba? ... 153
Ban c6 thé lam mét cai kén bong béng tuba khéng?..................c........... 154

Can you play a rubber-glove-a-phone?........ e 155

Ban c6 thé choi dién dam bang gang tay cao su?..........eeeceveenenn. 156

Can you Make PAPEr SCrEAIMT? ... se et se e seeneeneas 157
Ban cb thé 1am cho gidy thét I&€N? ... 158
Can you make the most annoying sound in the world?.........ccccoveeeennee 159
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Can you make an oven rack FNQg? ... 161
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Science concepts:

Pressure, chemical reactions

You’ll need:

Alka Seltzer or other effervescent tablet

Photographic film canister with tight-fitting lid (The clear ones work the best, as
the seal on black film canisters isn’t often tight enough for this activity)

Water

A hard surface (preferably outdoors)

Time required:

10 minutes

What to do:

In an outdoor area, partly fill the film canister with water. The next step should be
one swift action: Place 1/4 of an Alka Seltzer tablet into the water and quickly put
the canister lid on, shaking it once or twice and turning it upside down so that it sits
on its lid.

Step back quickly and watch. If it starts to leak, carefully lift the canister up and
flick off the lid, ensuring it is aimed away from people or delicate objects. What
happens to the film canister?

You can try changing a number of variables in this activity, including the quantities
of water and Alka Seltzer, or breaking the tablet into small pieces before adding it
to the water.

What’s happening?

Alka Seltzer tablets contain sodium bicarbonate and citric acid, which are both in
powder form. When they dissolve in water, this allows them to react and this
reaction produces carbon dioxide gas. Once the canister is closed the gas can’t
escape and begins to build up inside the container, increasing the air pressure in
the canister. Eventually the air pressure is high enough to blow the canister off the
lid. Using smaller pieces of Alka Seltzer or even grinding it up increases the surface
area over which the reaction can occur, usually leading to a faster rocket launch.




Khai niém khoa hoc:

Ap sudt, phan 'ng hda hoc.

Ban sé can:
e Vién sui Alka Seltzer hoac vién thudc sui bot khac.

e Ong dung phim chup hinh c6 ndp ddy chat (Cac 8ng nhua trong sudt Ia t6t nhat,
vi ndp cta nhitng 6ng phim nhua den thudng khdong dugc niém phong du chat
dé thuc hién thi nghiém nay).

Nudc
Mot bé mat cirng (t6t nhat la & ngoai trai)

Thai gian can thiét:

10 phut

Thuc hién:

O khu vuc ngoai tr&i, cho nudc tirng phan vao 6ng phim. Budc ti€p theo can dugc
thuc hién nhanh chéng: Cho 1/4 vién sui Alka Seltzer vao nudc va nhanh chéng day
nap 6ng, 13c né mdt hodc hai 1an va 16n ngugc né dé cho &ng phim & trén ndp cla
no.

Nhanh chéng IUi lai va quan sat. Néu nd bt dau ri ra, cdn than nhc 6ng lén va
phui cdi ndp ra, phai dam bao n6 khdng nhdm dén ngudi khac va cac vat dung dé
v3. Diéu gi xay ra véi 6ng dung phim?

Ban cd thé thi thay d6i mét s6 thd trong thi nghiém nay, bao gém: lugng nudc va
vién sui Alka Seltzer, hodac chia nhé vién sui thanh ting miéng nhd trudc khi cho
vao nudc.

Diéu gi dang xay ra?

Cac vién sui Alka Seltzer chira sodium bicarbonate va axit citric 8 dang bot. Khi hoa
tan vao nudc, né sé tao ra phan Ung sinh ra khi carbon dioxide. Khi 6ng phim bi
day kin, khi khéng thoat ra ngoai dugc va bat dau tang dan trong 6ng, tang ap suat
bén trong 6ng. Cudi cung la ap suat khi cao du manh dén mdc lam 6ng phim vang
ra khoi ndp. SI dung cdc miéng nho cla vién sui Alka Seltzer hodc k& ca nghién
nhoé né ra lam ting dién tich bé mdt ma phan (ng xay ra, thudng dan dén viéc dng
phao phéng nhanh han.




Science concepts:

Air pressure

You’ll need:

e A raw, unpeeled potato

e Straight plastic drinking straws

Time required:

5 minutes

What to do:

Place the potato on a table and hold it steady with one hand.

Grasp the middle of a straw firmly without bending or crushing it. Leave the top
end of the straw uncovered.

Hold the straw 10cm above the potato and then stab the straw into the potato. Will
the straw pierce the potato? Is the straw bent or crushed?

Using a new straw, place your thumb over the top end of the straw to make an air-
tight seal.

Hold the straw 10cm above the potato. Once again, stab the end of the straw into
the potato. Will the straw pierce the potato this time? Is the straw bent or crushed?

What’s happening?

This activity demonstrates the idea that air has ‘push’. In the same way that air
which has been pumped into a bicycle tyre pushes out on the wall of the tyre, air
which is trapped in the straw when one end is covered by a thumb and the other is
in contact with the potato pushes on the straw, increasing its structural integrity.




Khai niém khoa hoc:

Ap sudt khéng khi.

Ban sé can:

e Mot cu khoai tay con vé.

e Céc 6ng hat nhua thang.

Thdai gian can thiét:

5 phat.

Thuc hién:

Pat cu khoai tay 1én ban va dung mét tay gill chac 18y no.

Ghi phan gilta 6ng hat chdc chdn ma khéng lam cong hay dé ép nd. D€ hd mot dau
ong hut.

Gilr 6ng hut bén trén cach cu khoai 10 cm va sau dé6 ddm manh vao cu khoai tay.
Ong hat c6 ddam xuyén vao cl khoai tay khéng? Ong hat cé bi cong hodc nat
khéng?

Dung mot &ng huit méi, d€ ngdn tay cai bit kin mdt dau 6ng hat dé bit khong khi.
Gilr 6ng hdt ndm trén va cach cu khoai tdy 10cm. Mot 1an nira, dédm phan cudi cla
6ng hat vao cu khoai tdy. LAn nay 6ng hat c6 dam thung dudc cl khoai tay? Ong
hat cé bi cong hoac nat khong?

biéu gi dang xay ra?

Thi nghiém nay minh hoa cho khai niém la khéng khi cé “ct dédy”. Giéng nhu cach
ma khéng khi khi dugc bom vao vo xe dap ma day ra trén thanh vd xe, khéng khi
ma bi gilt trong 6ng hat v8i mot dau bit kin bang ngodn tay cai va dau con lai tiép
xuc v@i cu khoai tay thi cé khi day trén 8ng hat, lam tdng toan ven cdu tric cua né.




Science concept:

Air movement (fluid dynamics)

You’ll need:

Can opener which does not leave 2 rubber bands

a sharp edge on the can
Candle

Empty soup can Matches

Balloon Blu tac

Scissors

Time required:

30 minutes

What to do:

Cut the top and bottom ends of the can to make an empty cylinder.

Cut the neck off a balloon. Stretch the remaining portion of the balloon over each
end of the can and fasten using the rubber bands.

Cut a small hole (approximately 1cm in diameter) in the middle of one of the
balloons.

Pull the balloon without a hole backwards then let it go suddenly so air shoots out
of the hole at the other end of the can. Test that the air is coming out by having a
friend place their hand in front of the can.

Attach the candle to a table using the blu tac. Light the candle and try to blow it out
by directing the fast moving air from the can towards the candle.




Khai niém khoa hoc:

Chuyén ddng khdng khi (ddng luc hoc chét luu).

Ban sé can:

Dung cu khui d6 hoép chuyén 2 sg@i day thun cao su
dung khéng gay ra vét rang cua

A LA 3 Nén (den cay)
trén hop sat.

R L Céac que diém
Mot lon sup rong.

) Chat két dinh Blu tac
Bong béng

Cay kéo

Thdi gian can thiét:

30 phut.

Thuc hién:

Cat ndp va day lon dé tao thanh mét 6ng tru rong.

Cat phan cd cua qua bong bdng. Kéo ddn phan con lai cia qua bong bdng bao phu
mdi dau lon va gitf chdt b&ng cac sdi thun cao su.

C4t mot 16 nhd (dudng kinh khodng 1cm) & gitra mét trong cdc qua bong bdng.

Kéo manh qua bong bdng khdng cé 16 vé phia sau, sau dé dét ngdt budng tay dé
khéng khi vut qua céi 16 bong bédng & cubi lon. Kiém tra xem khéng khi cé di ra
bdng cdch nhd mdt ngudi ban dua tay ra trudc dau lon.

C8 dinh nén bdng chat dinh trén ban phdng. Thip nén va cd géng thdi tat bang
cach dua luéng khong khi dugc tao ra tir cai lon hudng tdi ngon nén.




What’s happening?

Quickly releasing the taught balloon pushes the air inside the can foward. When it
reaches the other end of the can, the air is pushed out of the small hole. The air
outside the can swirls around the expelled air and travels with it through the
surrounding air as a ‘toroidal vortex’, or a doughnut-shaped, spinning package of
air. The air which spins around the doughnut acts as a buffer between the air which
was expelled from the cannon and the still air which surrounds it, allowing the core
puff of air to travel a longer distance and maintain its speed much more effectively
than a non-spinning puff of air.

The physics of moving air is called ‘fluid dynamics’. Both gases and liquids are
fluids.

Science in the real world

In 2008, physics students from the University of Minnesota built an air cannon with
a diameter of 2.7m. It had a range of around 30 meters.

Smoke rings are an example of a toroidal vortex.

Dolphins can blow bubble rings (another type of toroidal vortex), which scientists
think they use to amuse themselves, and to help hunt their prey.




biéu gi dang xay ra?

Viéc nhanh chéng tha qua béng day khdng khi bén trong cdi lon tién vé phia
trudc. Khi né tién dén cudi lon, khdng khi s& bi day ra khoi cdi 16 nho. Khéng
khi bén ngoai cai lon s& bi cudn quanh khi vira bi ddy ra va di chuyén vdi
lugng khi ay nhu “con 16c hinh xuyén”, hodac nhu dang banh tiéu dudng
(doughnut), lubng khong khi. Khéng khi quan quanh chiéc banh tiéu dudng
déng vai tro la vat dém gilra khong khi thoat ra tur cai 6ng va khong khi
xung quanh né, cho phép 16i ludng khi di chuyén mét doan xa hon va duy tri
van téc hiéu qua han so véi luong khi khdng c6 xody tron.

Khong khi chuyén ddng trong vat ly hoc dudc goi “ddng luc hoc chét luu”.
Cac loai khi va cac dang chét léng déu la cac chat luu.

Khoa hoc trong thuc té

Nam 2008, cac sinh vién vat ly clua trudng Dai Hoc Minnesota da xay mot
dng phao khi véi dudng kinh 1a 2,7m. N6 cé tdm ban khoang 30 mét.

Cac vong khoi thudc la moét vi du cda con |16¢ hinh xuyén.

C4 heo ¢ thé théi cac vong bong bdng (loai khac cua con 18c hinh xuyén),
ma cac nha khoa hoc nghi réng ching lam thé& dé tu gidi tri va dé gilp sén
mOoi.




Science concepts:

Momentum, Inertia

You’ll need:

Scissors
Aluminium foil
Piece of dowel
Small Marble

Lunch box or other square or rectangular container with lid.

Time required:

10 minutes

What to do:

Cut a piece of aluminium foil 7cm long and 4cm wide.

With the short edge of the foil against the dowel, roll the foil around the dowel
tightly to make a tube.

Slide one end of the foil about 1cm off the dowel and fold the end over so it is
sealed.

Slide the other end of the foil completely off the dowel and drop the marble inside,
sealing this end too. Make sure there is some room for the marble to move inside
your foil tube.

Place the foil package into the lunch box/container and put the lid on. Shake it back
and forth quickly, banging the foil against the sides of the box. The force of the
marble inside hitting the foil against the box wall should round the foil ends.
Remove the lid.

Now gently roll the bean around the container by alternatively holding one end
higher.




Khai niém khoa hoc:

Dong lugng, quan tinh.

Ban sé can:

Kéo

L4 nhém

Thanh chot

Bi nho.

HOp dung com trua hay hdp khac cé hinh vudng hodc chit nhat c6 nap day.
Thai gian can thiét:

10 phut

Thuc hién:

Cat mo6t miéng cua 1&d nhém co chiéu dai 7 cm va réng 4 cm.

V4Gi ria ngan cua 1d nhdm dat cham vao thanh ch6t, cudn |4 nhém that chat xung
quanh thanh chét tao thanh mot cai 6ng.

Trugt nhe miéng nhdm ra ngoai thanh chdt khodng 1cm va gép phan dudi dé né
dugc bit kin.

Trugt 6ng nhom ra khéi thanh ch6t va bd vién bi vao trong va ciing bit kin phan
dudi nay. Ludn ddm bao réng van con chd tréng dé nhirng vién da cé thé di chuyén
bén trong 6ng nhém.

Dat toan bé ng nhém vao trong hdp dung com trua / vat chra va day nap lai. Lac
ndé qua lai nhanh chéng, cho 6ng nhdm va vao cac thanh hép. Luc va cham cua vién
bi bén trong va vao 6ng nhom déap |én thanh hop sé lam tron hai dau cua 6ng. Mé&
nap ra.

Bay gid, nhe nhang Ian hat ddu xung quanh vat chlra béng cach gilr mét dau cao
hon dau con lai.




What’s happening?

The movement of the ‘bean’ illustrates Newton’s 1° law of motion- that an object at
rest will stay at rest unless a force acts on it, and that a moving object will keep
moving in the same direction, and at the same speed, unless a force acts upon it.
In other words, all objects resist changes to their state of motion. This idea is often
referred to as inertia.

When the ‘bean’ is put on an angle, the marble rolls down hill inside the foil tube
until it hits the rounded foil end. The momentum of the marble is sufficient to make
the entire foil capsule roll over as well- the inertia of the marble is great enough to
keep it moving in the same direction. Now the marble is able to roll through the foil
tunnel again and repeat the process.

Science in the real world

Mexican jumping beans are real. The jumping bean moth lays eggs inside
developing flowers of the plants. The eggs hatch and the larvae grow inside the
hardened beans. The beans jump around because the larvae move inside the bean,
somewhat like the marble inside the foil capsule.




biéu gi dang xay ra?

Chuyén dbéng cta “hat ddu” minh hoa cho quy ludt chuyén déng s& 1 ciia Newton
rang vat thé s& & nguyén vi tri c8 dinh néu khdng cé bat ky mot Iuc nao tac ddng
lén né, va rang mot vat chuyén ddng sé tiép tuc di chuyén cung mét khuynh hudng,
va cung moét van toc, trir khi cd6 mot luc tac dong Ién nd. No6i cach khac, tat ca cac
vat thé khang lai nhitng thay d6i tdc ddng 1én trang thai chuyén ddng cua ching.
Quan diém nay thudng dudc dé cdp nhu mét dang quan tinh.

Khi “hat dau” dudc dat trén mot gbc, vién bi lan bén trong 6ng kim loai cho dén khi
cham dén day 6ng tron. Dong lugng cla vién bi du dé lam cd 6ng nhém cling 1&n
theo - quan tinh cla vién bi du I18n d€ duy tri né di chuyén theo mét hudng. Bay gid
vién bi c6 thé lai chuyén déng xuyén suét trong 16ng 6ng, va Iap lai qua trinh nay.

Khoa hoc trong thuc té

Nhi{trng hat dadu Mexico nhdy la cé that. Sdu buém & trén dau nhay dé trirng bén
trong nhirng bdng hoa dang phat trién cla cac cdy ddu. Tr’ng nd va du trung phat
trién bén trong vd hat. Cac hat ddu nhay xung quanh bdi vi du trung di chuyén bén
trong, giéng nhu vién bi chuyén ddng bén trong 8ng nhém.




Science concept:

Friction

You’ll need:

Thick cardboard (cardboard from moving boxes works well)
Plastic drinking straw

2m length of string

Scissors

Tape

Pen or pin and pinboard

Coloured pencils and decorations

Time required:

30 minutes

What to do:

Draw and cut out an animal on cardboard.

On the back attach two short lengths (5cm) of straw angled slightly inwards at the
top.

Thread a long length of string through one straw from the bottom of the cardboard
cut-out towards the top, then thread the string through the other straw from the
top of the animal to the bottom. Both ends of the string should be hanging
downwards, with a loop of string at the top of the animal.

Place the loop in the string around a pen or pin in a board and slide your animal to
the bottom of the string (away from the loop). If using a pen, ask a friend to hold it
in the air.

Gently pull down alternatively on either string to make your cut-out move upwards.

Does nylon string work as well as other types of string? Is the length of the straw
or the angle of the straws important? Try adding other moving parts. Will it still
work if the climber has jointed limbs? Will it work along the floor? Or only moving
upwards?




Khai niém khoa hoc:

Ma séat

Ban sé can:
Bia cirng day (miéng bia cla cac hép chuyén dd sé tét hon)
Ong hut nhua
2m length of string / Sgi day dai 2 m
Kéo
Bang keo
Viét hodc dinh ghim va bang dé& ghim dinh 1én

But chi mau va do6 trang tri

Thdai gian can thiét:

30 phut

Thuc hién:

V& va cat ra mot con vat bang gidy bia clrng
Phia sau, gan 2 doan 6ng hut ngan (5cm) cé géc hudng vao nhau & phia dinh

Lubn mot sgi day dai xuyén qua moét cadi 6ng hat tir ddy cha con vat bang bia da
dugc cét ra hudng Ién phia trén, sau do ludn sgi day xuyén qua moét 6ng huat khac
tUr trén dinh cta con vat dén phan day. Ca 2 dau cua sdi day nén dudc treo tha
xuéng dudi véi phan vong trén dinh cua con vat.

Treo vong day quanh moét cay viét hoac mot cai dinh ghim trén bang va kéo con vat

dén dudi sgi day (d€ cach xa khoi vong day). Néu s dung viét, hay nhd mot ngudi
ban gilt né trong khoéng khi.

Nhe nhang kéo ludn phién hai sgi ddy d€ lam cho hinh cit chuyén ddng dan lén
phia trén

Liéu sgi day nylon cling c6 tac dung nhu cac loai day khac? Chiéu dai cua 6ng hut
hay géc nghiéng cua cac 6ng hat cé quan trong hay khéng? Hay thd thém cac bo
phan chuyén ddng khac. Liéu né c6 van hoat dong néu gén cac bd phan phan ria
clia bia cirng khéng? NS cé di chuyén doc theo san nha khdng? Hay chi di chuyén
Ién phia trén?




What’s happening?

When the string is pulled on one side, it moves freely through the straw, allowing
the climber to move up. However, on the other side the angle of the straws creates
friction between the straw and the slackened side of the string and this stops the
character from moving on that side. Alternating between pulling the string on each
side enables the cardboard to creep forward along the string.




Diéu gi dang xay ra?

Khi sgi day dugc kéo 8 mdt bén, né di chuyén tu do thdng qua 8ng hat, dé
cho vt bang bia di chuyén |&én phia trén. Tuy nhién, & phia bén kia, géc
nghiéng cla cac 6ng hut tao ra ma sat gilta 6ng hut va bén chung cua sdi
day va diéu ndy ngan con vat di chuyén phia d6. Viéc ludn phién kéo sgi day
& moi bén sé& gilp cho miéng bia leo I&n doc theo sgi day.




Science concepts:

Pneumatics, hydraulics

You’ll need:

2 plastic syringes
Flexible plastic tubing
Cardboard

Scissors

Tape

Time required:

30 minutes

What to do:

Pull the plunger of a syringe back so it is full of air.

Attach this syringe to some plastic tubing.

Attach another syringe to the other end of the tubing, but this time leave the
plunger in the syringe.

Push on the plunger that is out. What happens to the plunger at the other end of
the tubing?

Repeat the experiment, but this time fill the plastic tubing and the first syringe with
water. Is it easier or harder to move the second syringe?

Design a small object out of cardboard so that part of the object can be moved
using the movement of air through the tubing to the other syringe. For example,
you could put the body of a turtle on the syringe, and its head and neck on the
plunger.




Khai niém khoa hoc:

Khi luc héa, thuy Iuc hoc

Ban sé can:

e 2 xilanh (6ng tiém) nhua

Ong nhua déo

Bia ci’ng
Kéo

Bang keo

Thdai gian can thiét:

30 phut

Thuc hién

Kéo pittong ciia mdt 6ng tiém ra sau d& phan trong 6ng chilra day khdng khi
Gan 6ng tiém vao mot s6 6ng nhua

G&n mot 6ng tiém khac vao dau kia cua 8ng, nhung lan nay dé€ nguyén pittong
trong 6ng

P&y pittong cua 6ng tiém ma trudc d6 bi ddy ra. Chuyén gi xay ra ddi vdi pitong &
dau kia cua 6ng nhua?

Lap lai thi nghiém nay, nhung 1an nay dé day nudc vao 6ng nhua va &ng tiém dau
tién. Liéu viéc di chuyén 8ng tiém th(r hai c6 dé dang hay khé khdn hon?

Tao ra mdt vat nho béng bia cing dé€ véat nay cd thé dudc di chuyén bdng su
chuyén dbng cua khdng khi thdng qua dudng 6ng dén 8ng tiém khac. Vi du, ban cé
thé dat than thé cia mot con rua trén éng tiém, va dau va cé clia né & trén pitong.




What’s happening?

As the air is forced out of one syringe, it is pushed along the tubing and into the
other one. There will be a delay between pushing the plunger on one end and the
plunger at the other end moving, because air can be compressed (or squashed).
When you push the plunger in, the air is compressed, increasing the pressure of the
air in the tubing. After a while the pressure gets high enough that it can push the
plunger out at the other end of the tubing.

When you have the plunger and the tube filled with water there is no delay in the
movement. This is because water cannot be compressed. As soon as you push the
plunger, the water pushes out the other plunger. There will only be a delay if you
still have air in your system. Try pushing down both plungers at once. You can
move them both a little way when you have air in the tube but not at all when the
tube is full of water.

Science in the real world

The term ‘hydraulic’ refers to something that is moved, operated or affected by
water. Car brakes, wing flaps on aeroplanes and heavy machinery (such as dump
trucks and excavators) all use hydraulic systems to move, like the water-powered
syringes used in this activity, but on a much larger scale.

The term ‘pneumatic’ can be used to refer to a machine which moves using
compressed air. Air brakes on busses and jackhammers are examples of pneumatic
machines.




Diéu gi dang xay ra?

B&i vi khéng khi bi ddy ra khoi mdt 6ng tiém, né dudc ddy doc theo &ng va di vao
dng tiém khac. S& c6 mot su can trd gilra viéc day pittong & mot dau va pitténg di
chuyén & dau kia, vi khdng khi c6 thé bi nén (hodc bi ép). Khi ban ddy pittong vao
trong, khong khi dugc nén lai, tang ap suat cua khong khi trong 6ng. Sau mot thdi
gian ap luc sé& du cao dé ddy pittong & dau kia cua éng ra.

Khi pittong va 8ng chilra day nudc, khéng cb su can trd nao trong viéc chuyén ddng.
D&y 1a vi nudc khéng thé bi nén. Ngay khi ban ddy pittong, nudc ddy pittong kia ra.
Su can trd sé chi xay ra néu con khdng khi trong hé théng cla ban. Hay thir day ca
hai pittong cung mét Iic. Ban cé thé di chuyén ca hai mét chdt khi ¢ khdéng khi
trong 6ng nhung khéng thé di chuyén khi trong 8ng day nudc

Khoa hoc trong thuc té

Thuédt nglr "thay luc" dung dé€ chi mdt vat nao dd bi di chuyén, diéu khi€én hodc bi
tac dong bdi nudc. Phanh xe hdi, cAnh may bay va may moéc hang nang (nhu xe
thung dé rac va may dao/may xuc) déu s dung hé théng thay luc dé di chuyén,
giong nhu cac 6ng tiém co luc nudc dudc sir dung trong thi nghiém nay, nhung trén
mot quy mo I6n han nhiéu.

Thuét nglt "khi luc héa" cé thé dudc sir dung dé chi mot cdi mdy hoat di chuyén
bdng khi nén. Phanh hdai trén cac xe buyt va cac bla khoan la nhiing vi du clia céac
may khi luc hda.




Science concepts:

Change in states of matter, density

You’ll need:

2 clear plastic cups
Vinegar

Cooking oil
Bicarbonate of soda

Food colouring

Time required:

10 minutes

What to do:

Cover the base of one cup with about 5mm of bicarbonate of soda.
Slowly half fill this cup with oil.
Fill the second cup about 1/3 full with vinegar and add 1-3 drops of food colouring.

Gently pour the vinegar into the cup with the oil. Watch what happens.

What’s happening?

The vinegar and food colouring doesn’t mix with the oil - they are immiscible. The
vinegar forms globules or small balls and because it is more dense than the oil, the
vinegar globules move to the bottom of the cup, where they come into contact with
the bicarbonate of soda.

The vinegar undergoes a chemical reaction with the bicarbonate of soda to produce
bubbles of carbon dioxide gas. This makes the vinegar and carbon dioxide globules
less dense than oil and so it rises through the oil (a little like giving a small child
floaties or water wings in a swimming pool). As the vinegar globule reaches the
surface the carbon dioxide is released to the air leaving the vinegar and food
colouring globule behind. This process will continue for several minutes until the
chemical reaction is complete.




Khai niém khoa hoc:

Thay d&i trang thai cua vat chét, ty trong

Ban sé can:
e 2 ly nhua trong
Giam
Dau an
Bicarbonate (Carbonate Axit) cla soda

Mau thuc phdm

Thdi gian can thiét:
10 phut

Thuc hién:

D& carbonate axid ciia soda vao mét cdi ly nhua, day khodng 5mm tir day ly.

TU t&r d6 ddu dn dén nlra ly nay.
DG gidm dén 1/3 ly th( hai va cho vao 1-3 giot mau thuc phdm

Nhe nhang d6 gidm vao ly cé dau &n. Xem chuyén gi xay ra.

biéu gi dang xay ra?

Gidm va mau thuc phdm khong hoa véi dau &n — ching khdng thé tron 13n. Gidm
tao thanh cac giot hodc bdng nho va vi gidm ndng hon dau, cac giot gidm di chuyén
xudng dudi day ly, nci ma chung ti€p xuc vdi carbonate axit cla soda.

Giam trai qua mot phan Ung hda hoc vdi carbonate axit cia soda tao ra cac bong
bong khi carbon dioxide. Diéu nay lam cho cac giot gidam va carbon dioxide nhe han
so vGi dau va do d6 nd ndi l1én xuyén qua dau (giéng nhu dua cac vat cé thé néi hay
phao cho mét dra bé & hd bai). Khi giot gidm ndi Ién trén bé mat, carbon dioxide s&
dudgc gidi phdng ra ngoai khéng khi va bé lai cac giot gidm va mau thuc phdm. Qua
trinh nay sé ti€p tuc trong vai phut cho dén khi phan r'ng héa hoc dudc hoan thanh.




Science concept:

Chemical reactions, floating and sinking

You’ll need:

Clear plastic cup
Bicarbonate of Soda
Popcorn kernels
Vinegar

Water

Spoon

Time required:

10 minutes

What to do:

Half fill the cup with water and add roughly 1/4 cup of vinegar.
Drop about a dozen popcorn kernels into the water and vinegar mixture.
Add 1-2 teaspoons of bicarbonate of soda and stir briefly.

Watch what happens.

What’s happening?

The popcorn kernels seem to dance, sinking to the bottom of the cup and then
rising to the surface again before falling back down. Bicarbonate of soda and
vinegar react producing carbon dioxide gas. Small bubbles of carbon dioxide stick
to the uneven surfaces of the popcorn kernels. These carbon dioxide bubbles are
less dense than the liquid that surrounds them, so they want to rise to the surface
of the cup. Eventually, enough bubbles will form on a popcorn kernel to pull the
popcorn to the surface. When the popcorn reaches the surface the carbon dioxide is
released into the air and the popcorn sinks back down to the bottom of the cup
again.




Khai niém khoa hoc:

Phan &ng hda hoc, néi va chim

Ban sé can:
Ly nhua trong
Carbonate axit clua Soda
Cac hat bong ngod
Giam
NuGc

Cai mudng

Thdai gian can thiét:
10 phut

Thuc hién:

D& nudc vao 2 ly va thém dé gidm khoang 1/4 ly.

Tha khodng mot ta hat bdng ngd vao hdn hgp nudc va gidm.

Thém 1-2 mudng ca phé carbonate axit clia soda va khudy so

Xem diéu gi xay ra.
Diéu gi dang xay ra?

Nhitng hat béng ngd dudng nhu nhay mua, chim xudng day ly va sau dé néi 1én bé
mat mot lan nira trudc khi chim xu6ng. Carbonate axit cia soda va gidm phan (ng
san xuat khi carbon dioxide. Cac bong béng carbon dioxide nhd bam vao bé mat
khong bdng phang clia cac hat bong ngd. Cac bong boéng carbon dioxide nhe hon so
vGi chét 1dng xung quanh ching, vi vy ching mudn ndi Ién bé mat ly. Cudi cung la
cac bong béng sé& hinh thanh trén hat bong ngd du dé kéo bong ngd 1én bé mat. Khi
bong ngd ndi Ién bé mat, carbon dioxide thoat vao khéng khi va bong ngd lai chim
xuéng dudi day ly.




Science concept:

Density

You’ll need:

e One large clear container of water (a small fish tank works well)
e One can of diet soft drink

e One can of non-diet soft drink

Time required:

5 minutes

What to do:

Fill the container three quarters full of water.

Lower the can of non-diet soft drink gently into the container of water and let it go.
Does it float or sink?

Now lower the can of diet soft drink into the container. Does it float or sink?

What’s happening?

The two cans of soft drink have different densities due to the different amounts of
dissolved sugar in the liquids they contain. The more dissolved sugar, the more
dense the liguid. Varying amounts of salt will have the same effect.

The can of non-diet soft drink has a high concentration of dissolved sugar, so it
sinks lower as it is more dense. A single can of Coke contains around 40g of sugar
(or 10 teaspoons)!

The can of diet soft drink doesn’t contain any sugar- it contains a small amount of
concentrated artificial sweetener instead. So the density of the diet soft drink is
much closer to that of pure water, making it float higher in the jug.




Khai niém khoa hoc:
Ty trong

Ban can co:
e MOt binh chifa nudc I18n trong sudt (t6t nhat 1a cd mot bé nudi cd)

e MOt lon nudc ngot danh cho nguGi an kiéng
e MOt lon nudc ngot danh cho ngudi khong an kiéng

Thdai gian can thiét:

5 phat

Thuc hién:

D6 nudc day 34 binh chira

Nhe nhang nhan chim lon nudc ngot cho ngudi khong an kiéng vao trong binh chira
nudc va dé néd tu do. N6 ndi hay chim?

Bay gi¢ nhdn chim lon nudc ngot cho ngudi dn kiéng vao trong binh chira. N6 néi
hay chim?

biéu gi dang xay ra?

Hai lon nudc ngot co ty trong khac nhau do cac lugng dudng hoa tan khac nhau cé
trong cac dung dich. Cang cé nhiéu dudng hoa tan, dung dich cang nang. Su khac
nhau vé lugng mudi

Lon nudc ngot danh cho ngudi khéng an kiéng cé lugng dudng hoa tan cao, do do
né chim sau han vi né nang han. M6t lon Coca chira khoang 40 gram dudng (hoac
10 mudng café dudng).

Lon nudc ngot danh cho ngudi an kiéng khong chlra dudng- né chi chra mét lugng
nho chat tao ngot nhan tao thay thé dudng. Do dd ty trong cua nudc ngot cho
ngudi &n kiéng gan gidng nhu nudc tinh khiét, 1am cho né ndi cao han trong cai
binh.




Science in the real world

Dissolved salts in sea water make it denser than freshwater. This means that fresh
water floats on top of salt water.

Differences in salinity levels and water temperatures (and therefore water
densities) of different bodies of ocean water can be responsible for large-scale
ocean currents. You can learn more about these currents by researching the term
‘thermohaline circulation’, in which ‘thermo’ refers to temperature, and ‘haline’
refers to salt.




Khoa hoc trong thuc té

Mudi hoa tan trong nudc bién l1am cho nd ndng hon so v3i nudc ngot. Diéu nay cé
nghia 1a nudc ngot ndi 1én trén bé mat nudc mudi.

Su khac biét vé cac d6 man va nhiét do6 nudc (va theo dé la ty trong nudc) cua cac
vat thé khac nhau trong nudc bién cé thé chiu tréch nhiém cho cdc dong chay dai
duong trén quy mé I6n. Ban c6 thé tim hiéu thém vé cac dong chady bdng céach
nghién ctru thuat nglr “dong nhiét ty trong — thermohaline circulation”, trong dé
“thermo” la nhiét dg, va “haline” la muai.




Science concept:

Conservation of energy

You’ll need:

e At least seven marbles, all the same size

¢ A length plastic tube approx 20cm cut in half to form an open pipe

Time required:

10 minutes

What to do:

Place five of the marbles in a row in the middle of the tube, with the tube sitting flat
on top of a level surface.

Make sure they are all touching each other.

Roll another marble down the groove into the other marbles — what happens?

Repeat the experiment, and this time roll two marbles into the row of five. Now try
with three and then four marbles.

What’s happening?

The moving marble has moving (kinetic) energy. The marble you roll collides with
the stationary marbles and transfers or passes on the energy. This energy is then
transferred along the row of marbles with the last marble shooting off. When all
the collisions occur with objects that are the same size, what goes in is the same as
what comes out.

This is an example of the concept of ‘conservation of energy’- energy can be
transferred from one marble to another, but it does not disappear. Newton’s cradles
in which the balls are suspended from string and swing back and forth will
eventually stop moving, but this is because during each collision a small amount of
kinetic energy is transformed into other types of energy (heat energy, sound
energy etc), reducing the amount of kinetic energy in each collision until the balls
eventually stop moving.




Khai niém khoa hoc:

Bao toan nang lugng

Ban sé can:
e Co it nhat bay vién bi, tat ca cé cung kich thudc

e Mbét 8ng nhua dai khoang 20cm c3t mot nira dé tao thanh mét 6ng md

Thdai gian can thiét:
10 phut

Thuc hién:

P3at ndm vién bi thanh moét hang & gilta clia 6ng, 6ng d& nadm thang trén cling cla
moét bé mat bang phang.

H&y chac chan rang tat ca ching déu cham vao nhau

Lan mot vién bi khac xudng ranh vao cac vién bi khac — diéu gi xay ra?

Lap lai thi nghiém, va lan nay lan hai vién bi vao hang cla 5 vién bi. Bay gid hay
thir v3i ba vién va sau dé la 4 vién bi.

biéu gi dang xay ra?

Vién bi chuyén ddng da di chuyén néng Iugng (ddng luc). Vién bi ban I3n va cham
v@i cac vién bi tinh va chuyén giao hodc truyén vao ndng lugng. Nang lugng nay
sau d6 dugc chuyén doc theo hang bi tdi vién bi cubi cung. Khi tat ca cac vu va
cham xay ra v@i cac vat cd cung kich thudc, nhitng gi di vao giéng nhu nhirng gi di
ra.

Pay 1A mot vi du vé khai niém "bao toan ndng lugng' — nadng lugng c6 thé dugc
chuyén giao tir vién bi nay dén vién bi khac, nhung né s& khdng bién mét. Khung
I4c Newton trong dé cic quad béng dudc treo thanh mot chudi va du qua lai cudi
cung s& ngirng di chuyén, nhung diéu nay 1a bdi vi trong qua trinh va cham moi
mot lugng nhé néng lugng ddng luc dugc chuyén dbi thanh cac loai khac cua nang
lugng (nang lugng nhiét, nang lugng am thanh, vv), gidam sé lugng nang lugng
dong luc trong mbi va cham cho dén khi cdc qua béng cudi cing ngirng chuyén
dong.




Science concept:

Pressure

You’ll need:

Hard boiled egg, de-shelled

Glass bottle with an opening slightly smaller than the egg (e.g. 600mL juice bottle)
Small piece of paper

Matches

Margarine

Time required:

15 minutes

What to do:

Grease the opening of the bottle with the margarine.
Pour a small amount of water into the bottle (just enough to cover it's base).
Roll the paper into a tube and test that it fits through the opening of the bottle.

Set the rolled up piece of paper alight and quickly drop it into the bottle. Leave the
paper to burn for a few seconds and then put the egg onto the neck of the bottle so
the pointed end is facing downwards. What happens to the egg?

What’s happening?

Inside the bottle, the burning paper heats the air, making the air expand. Some of
the air escapes through the neck of the bottle. When the paper stops burning, the
air inside the bottle cools down, contracts and creates a lower air pressure inside
the bottle than outside. Air will always try to move from an area of high pressure to
low pressure, so the air outside the bottle tries to move inside the bottle where the
pressure is lower and forces the egg into the bottle as it does so.




Khai niém khoa hoc:

Ap suat

Ban sé can:
Tring ludc chin, da boc voé

Chai thuy tinh v8i miéng chai hgi nho hon so véi tritng (vi du nhu chai nudc trai cay
600 ml)

Manh gidy nhé
Céac que diém

Bo thuc vat

Thdai gian can thiét:
15 phut

Thuc hién:
Thoa bd thuc vat vao miéng chai
D& mét Iugng nhé nudc vao trong chai (chi du dé pha day chai).

Cudn manh gidy thanh mot cai 6ng va kiém tra xem né cé lot qua dugc miéng chai
khéng

D8t manh gidy cudn d6 va nhanh chéng tha nd vao chai. D€ t& gidy dd chay moét
vai gidy va sau do dat qua trirng 1én trén cd chai d€ dau nhon cla trirng déc xuéng.
Diéu gi xay ra ddi vai trirng?

Diéu gi dang xay ra?

Bén trong chai, gidy dot néng khong khi, lam cho khéng khi nd ra. Mot s6 khéng khi
thoat ra qua cd chai. Khi gidy ngiing chay, khéng khi bén trong chai ngudi di, co lai
va tao ra mét ap suat khong khi bén trong chai thdp hon & bén ngoai chai. Khong
khi s& ludn c8 géng d€ di chuyén tir noi cd dp sudt cao tdi noi cd &p suét thap, vi
vay khoéng khi bén ngoai chai c8 gang dé di chuyén vao bén trong chai ngi cé ap
sudt thdp han va ddy qua triing vao chai nhu thé.




Science concept:

Pressure

You’ll need:

¢ A hard boiled egg inside a bottle (see egg in a bottle)

¢ Margarine

Time required:

15 minutes

What to do:

Take the bottle outside.

Grease the opening of the bottle with margarine. Make sure there is margarine well
inside the opening.

Tip the bottle upside down above your head. Shake the bottle gently until the egg
is sitting in the mouth of the bottle, sealing the opening.

Blow sharply at the egg through the mouth of the bottle and be prepared to have
egg on your face! This can take some practice.

What’s happening?

When you blow inside the bottle, this increases the amount of air inside the bottle,
creating higher pressure. This means the air outside the bottle is at lower
pressure. The higher air pressure inside the bottle then tries to move to the area of
lower pressure outside and forces the egg out of the bottle, sometimes with messy
results.




Khai niém khoa hoc:

Ap suat

Ban sé can:
e Tring lu6c bén trong mot cai chai (xem phan tring & trong chai)

e Bo thuc vat

Thgi gian can thiét

15 phut

Thuc hién:

L3y chai ra

Thoa bg thuc vat vao miéng chai. Hay chdc chan rang c6 du bo bén trong miéng
chai.

Lén ngudc chai lai d& phia trén dau ban. Lac chai nhe nhang cho dén khi tri‘ng ndm
trong miéng cua chai, che khit khe hé.

Thdi manh vao qua tri’ng théng qua miéng cla chai va hay chudn bi dé cé6 tring
trén mat cua ban! Diéu nay cé thé méat vai 1an thuc hanh

Diéu gi dang xay ra

Khi ban théi vao trong chai, diéu nay lam tdng lugng khdng khi bén trong chai, tao
ra ap suat cao han. Diéu nay cé nghia la khéng khi bén ngoai chai § ap suat thap
hon. Sau d6 dp sudt khéng khi cao han bén trong chai ¢ gang dé di chuyén dén
khu vuc ap sudt thdp hon bén ngoai va ddy qua tring ra khoi chai, déi khi v8i qua
trirng khéng con nguyén ven.




Science concepts:

High surface tension of water, low surface tension of soapy water

You’ll need:

20 cent or other small coin
Eye dropper
Cup of water

Detergent

Time required:

15 minutes

What to do:

Estimate (make a guess) how many drops of water you can fit on a twenty cent
coin.

Place the coin on a flat surface. Hold the eye dropper close to the coin and drop
water on it, one drop at a time. Count the drops.

Keep adding drops until the water overflows. How many drops fit on the coin before
the water overflows? Look carefully at the shape of the water just before it
overflows.

Dry the coin and mix two drops of detergent in the cup of water.

Estimate how many drops of the water and detergent mixture will fit on the coin.
Use the eye dropper to test your guess. How many drops fit on the coin before the
water and detergent overflows?

Try the experiment using another liquid, such as milk. How does the surface
tension of milk compare with plain water and water and detergent?




Khai niém khoa hoc

Luc cang bé mat cao cua nudc, luc cang bé mat thap cua nudc xa phong

Ban sé can:
Dong 20 xu cent hoac déng xu nho khac
Chai nhé mat
Cbc nudc
Thu6c tay

Thdai gian can thiét:

15 phut

Thuc hién

Udc tinh (dodn) c6 bao nhiéu giot nudc ban cd thé nho Ién mét ddng hai muci xu.

Pat dong xu trén mot bé mat phang. Gilr 6ng nho mat gan téi ddng xu va nho nudc
vao né, moi 1an modt giot. PEm sb giot nudc.

Tiép tuc thém cac giot cho dén khi nudc tran. Bao nhiéu giot la vua vdi dong xu
trude khi nudce tran? Hay xem cén than hinh dang clia nudc ngay trudc khi né tran

Lam khd ddng xu va tron 1an hai giot chat tay rira trong cdc nudc.

H&y dodn xem cd bao nhiéu giot hdn hdp nudc va chat tay rira sé& ndm vira van trén
ddng xu. S dung chai nhé mét dé kiém tra su’ phdng dodn cua ban. Bao nhiéu giot
nam vira van trén déng xu trudc khi nudc va chat tay rira tran ra ngoai?

Hay thir thi nghiém nay bang cach sir dung chét 16ng khac, chdng han nhu sira. Luc
céng trén bé mat cua sifa nhu thé nao so véi nudc sach va nudc vai chét tay rira?




What’s happening?

Water has a high surface tension, which means that each molecule (or tiny piece)
of water is very attracted to the water around it, and wants to ‘hold on’ tightly to
the surrounding water. This high surface tension means that the water sitting on
the coin takes on a curved shape and behaves as if a skin is holding it together.
Adding detergent to water lowers the surface tension, because part of the
detergent molecule is very attracted to the water, and this interferes with the
water’s ability to hold tightly to itself. This reduced surface tension means fewer
drops will fit on the coin before it overflows.

Science in the real world

The high surface tension of water also explains why water droplets are spherical.
The great attraction of the molecules to each other makes the surface contract to
the smallest area possible. Spheres are the shape which has the smallest surface
area for a given volume. So raindrops, drops of oil, and falling drops of molten
metal are all spherical.




Diéu gi dang xay ra?

Nudc cé luc cdng bé mét cao, cé nghia Ia mdi phan tur (hodc mau ty xiu) ctua nudc
bi hut bdi nudc xung quanh nd, va mudn “gilt” chat vdi nudc xung quanh. Luc cang
bé mat cao cbé nghia la nudc nam trén déng xu cb hinh dang cong va hoat déng nhu
thé€ mét I18p vo dang gilf chldng lai v8i nhau. Thém chét tdy rira vao nudc lam giam
stic cdng bé mat, bdi vi phén tr chat tdy rira rdt hat nudc, va diéu ndy can tré kha
nang cla nudc dé gilt nudc chdt vai chinh né. Gidm luc cdng bé mat nay cé nghia la
c6 it giot nudc han sé vira van trén dong xu trudc khi né tran.

Khoa hoc trong thuc té

S(c cang bé mat cao cua nudc cling giai thich ly do tai sao nhitng giot nudc nho cé
hinh cau. Su hdp dan 16n cua cac phan t vi nhau Idam cho bé mét co rat lai thanh
dién tich nho nhat cé thé. Cac hinh ciu 1a hinh dang cd dién tich bé mat nhd nhat
cho mot lugng nhat dinh. Vi vay, hat mua, giot dau, va giot roi cua kim loai nédng
chay déu la hinh cau.




Science concepts:

High surface tension of water, low surface tension of soapy water

You’ll need:

Bowl of water
Ground pepper (not cracked)
Toothpick or skewer

Detergent

Time required:

15 minutes

What to do:

Sprinkle pepper over the surface of the water.

Stick the toothpick into the detergent, then touch it to the surface of the water.
What happens?

To repeat the experiment, the detergent will need to be thoroughly rinsed from the
container.

What’s happening?

Water has a high surface tension, which means that each molecule (or tiny piece)
of water is very attracted to the water around it, and wants to ‘hold on’ tightly to
the surrounding water.

The surface tension of water is strong enough to hold the pepper on to of the
water.

Adding detergent to water lowers the surface tension, because part of the
detergent molecule is very attracted to the water, and this interferes with the
water’s ability to hold tightly to itself.

When detergent is placed near the pepper, the surrounding water pulls the water
(and pepper with it) away from the detergent and the pepper disperses to the
edges of the bowl. This is a little bit like a line of people holding hands and pulling
tightly out on each other. If two people in the middle of the line let go of each
other’s hands, the rest of the lines falls away from the point at which the chain was
broken.




Khai niém khoa hoc:

Luc cang bé mat cao cua nudc, luc cang bé mat thap cua nudc xa phong

Ban sé can:
T6 nudc
Hat tiéu tron (khéng nut)
Tam hodc que xién

Ché&t tay rira

Thdai gian can thiét:
15 phut

Thuc hién:

Rac tiéu trén mat nudc
D& cay tdm vao chat tdy rura, sau d cham nd vao mat nudc. Xay ra diéu gi?

P& 13p lai thi nghiém, d6 dung can dudc rira ky ludng hét chét tay rira.

Diéu gi dang xay ra?

Nudc cé luc cdng bé mat cao, cé nghia Ia mdi phan tir (hodc mau ty xiu) cla nudc
bi hat bdi nudc xung quanh nd, va mudn “gilt” chat v8i nudc xung quanh

Luc cdng bé mat cla nudc da manh dé gilr hat tiéu ndm trén mat nudc.

Thém chét tdy rira vao nudc lam gidm slc cdng bé mat, bdi vi phén tir chat tay rura
rat hit nudc, va diéu nay can tré kha ndng clia nudc dé gilt nudc chat véi chinh né.
Khi chét tdy rira dugc dat gan hat tiéu, nudc xung quanh kéo nudc (va hat tiéu vdi
né) ra khoi chat ty rira va hat tiéu phan tan ra cac canh cla bat. Piéu nay cé6 mot
chat giéng nhu mét dong ngudi ndm chat tay nhau va kéo chat vao nhau. Néu hai
ngudi & gilta dong budng tay nhau ra, phan con lai cia dong ngudi rdi khoi diém ma
tai d6 chudi d& bi pha v3.




Science concepts:

High surface tension of water, low surface tension of soapy water

You’ll need:

o 2 paper clips
o Bowl of water

e Detergent

Time required:

15 minutes

What to do:

Experiment to find a way of resting a paper clip on the surface of the water.
Make sure the paper clip is lying flat and straight.

Look closely at the surface of the water. Is the surface bent from the weight of the
paper clip?

Add a drop of detergent to the water. What happens to the paper clip?
What happens to the surface of the water?

Note: To repeat the experiment, the detergent will need to be thoroughly rinsed
from the container.




Khai niém khoa hoc:

Luc cang trén bé mat cao cua nudc, luc cang trén bé mat thap cua nudc xa
phong.

Ban sé can:

e 2 cai kep gidy
e TO nudc

o Chét tay

Thdai gian can thiét:
15 phut

Thuc hién:

Th{r nghiém dé tim cach dat kep gidy ndi Ién trén bé mat nudc.

Hay ch&c chan rang kep gidy nam bang phang va thang.

Nhin k¥ vao bé mat nudc. BE mat coé bi cong do trong lugng cua chiéc kep giay?
Thém mot giot chat tdy rira vao nudc. Diéu gi xay ra vdi chiéc kep gidy?

Diéu gi sé xay ra vdi bé mat nudc?

Luu y: D€ 1&p lai thi nghiém, d6 dung can dudc rira ky ludng hét chét tay rura.




What’s happening?

An unravelled paper clip can be used as a handle to slowly and gently lower another
paper clip onto the water.

Water has a high surface tension, which means that each molecule (or tiny piece)
of water is very attracted to the water around it, and wants to ‘hold on’ tightly to
the surrounding water. This means that the outside of the water acts a little like a
skin.

The surface tension of water is strong enough to hold the paper clip on top of the
water. Some small insects such as mosquitoes are able to walk on water because of
high surface tension.

Adding detergent to water lowers the surface tension, because it interferes with the
water’s ability to hold tightly to itself.

When detergent is placed in the water, the surrounding water pulls away from the
detergent. This is a little bit like a line of people holding hands and pulling tightly
out on each other. If two people in the middle of the line let go of each other’s
hands, the rest of the lines falls away from the point at which the chain was
broken. As the water’s ‘skin’ breaks, the paperclip sinks.




Diéu gi dang xay ra?

Mot kep gidy bi g8 ra c6 thé dugc dung nhu 1a mét cai can dé tir tir va nhe nhang
ha mot kep giay khac Ién nudc.

Nudc cé luc cdng bé mat cao, cd nghia [& mdi phan tr (hodc mau ty xiu) clia nudc
bi hut bdi nudc xung quanh né, va mudn “gilt” chat véi nudc xung quanh. Diéu nay
c6 nghia la bén ngoai cua nudc déng vai tro giong nhu mét lan da.

Luc cdng bé mat cua nudc du manh dé gilr kep gidy trén mat nudc. Mot s8 con
trung nhd nhu mudi cé thé di trén mat nudc do luc cdng bé mét cao.

Thém chét tay rira vao nudc lam gidam luc cdng bé mét, bdi vi nd can trd kha ning
gilr nudc chat vai chinh no.

Khi chat tdy rira bi cho vao nudc, nudc xung quanh bi kéo ra khoi chat tdy rira. Diéu
nay c6 moét chut gidng nhu mét dong ngudi ndm chat tay nhau va kéo chat vao
nhau. Néu hai ngudi & gilra dong budng tay nhau ra, phan con lai cia dong ngudi
rdi khoi diém ma tai d6 chudi da bi pha v&. Khi “lan da” ctia nudc bi pha vd, chiéc
kep gidy chim.




Science concept:

Pressure, floating and sinking

You’ll need:

e PET bottle of any size with a lid, filled with water
e Penlid

e Plasticine or blu-tac

Time required:

20 minutes

What to do:

If the pen lid has a hole at the top, cover it with plasticine so that air can be
trapped in the lid.

Fill the bottle with water and put the lid to one side.

Place some plasticine on the arm of the pen lid to act as a weight.

Place the lid with the arm facing downwards in the water in the bottle. Adjust the
amount of plasticine on the arm until the lid floats upright with its top sitting level
with the surface of the water.

With the pen lid in the bottle, screw on the bottle’s lid and squeeze the sides of the
bottle. Does the pen lid sink to the bottom?

Release the pressure from the sides of the bottle. What happens to the pen lid
now?

Experiment to determine how much pressure you need to put on the bottle to make
the ‘submarine’ sit half way down the bottle.




Khoa hoc khai niém:

Ap suét, su néi va chim

Ban sé can:
e Chai PET c6 bét ky kich thudc nao cling dudc va c6 nap day, chlra day nudc
e Nap viét

e Chat déo Plasticine hoac blu-tac

Thdai gian can thiét:
20 phut

Thuc hién:

N&u ndp but cé6 mot 16 & trén dau, hdy che béng chat déo plasticine dé& khdng khi co
thé bj ket lai trong nép.

D6 nudc vao chai va dat ndp sang mot bén.

Dap mét sd chat déo plasticine 1én phan can cla ndp but dé tao trong lugng.

Dat ndp va@i phan can ndp viét déc xudng nudc trong chai. Diéu chinh lugng chat
déo plasticine trén can nap viét cho dén khi ndp thdng ding & trén clung bé mat
nudc.

Véi nap bat trong chai, siét chat ndp chai va bdp cac mat chai. Nap but c6 chim
xudng day khong?

B4t 4p sudt ¢ thanh chai. Bay gid diéu gi xay ra va@i ndp bat?

Th{&r nghiém dé xac dinh xem ban cén ap suét bao nhiéu trén chai d&€ lam cho “chiéc
tau ngam” nam moét nlra hudng xudng trong chai.




What’s happening?

Whether the pen lid floats or sinks depends on the size of the air bubble trapped
inside the pen lid- the larger the air bubble, the more water it displaces, and the
easier the pen lid can float. If an object displaces (or pushes out of the way) a
volume of water which is larger than the mass of the object, it will float. This is why
a steel ship can float, but a lump of steel which has the same mass will sink (the
ship displaces a much larger volume of water due to its shape).

Squeezing the bottle causes the pen lid to sink because the increased water
pressure forces water into the lid. This compresses an air bubble in the lid and
reduces the amount of water displaced by the air, making the pen lid sink.

When you stop squeezing the bottle the pressure on the air bubble decreases.
Water moves back out of the lid so the ‘submarine’ regains its buoyancy and rises
to the top again.

Science in the real world

Many fish have an organ called a ‘swim bladder which the use to help stay
neutrally buoyant (neither floating upwards or sinking downwards). The swim
bladder looks like two small connected balloons, and the fish can adjust the amount
of gas inside the swim bladder. If the fish adds gas to the bladder, it expands and
the fish moves upwards in the water column. If the fish removes gas from the
bladder, the swim bladder shrinks and the fish sinks.




biéu gi dang xay ra?

Nap but néi hay chim dudc hay khdng 1a phu thudc vao kich thudc cia bong bdng
khi bi m&c ket bén trong ndp but — bong béng khi cang 16n, nudc cang dé bi chiém
chd, va ndp but cang cé thé dé dang néi Ién han. Néu mot vat thay thé& (hodc day
ra) mot lugng nudc I8n hon khdi lugng clia d& vat, nd sé& ndi. Day la ly do tai sao
mot con tau thép cd thé ndi, nhung mdt miéng thép cd khdi lugng tucong tu s& chim
(tau chiém mot khai lugng nudc I6n han nhiéu nhd vao hinh dang cua nod).

Bop cai chai lam cho ndp but chim vi &p sudt nudc tédng ddy nudc vao ndp but. Diéu
nay lam nén mot bong bdng khi trong cai ndp va lam gidam lugng nudc bi chi€ém bdi
khoéng khi, lam cho ndp but chim.

Khi ban ngirng bép cai chai, ap luc 1én bong bdng khi giam. Nudc di chuyén trd lai
ra khoi ndp but dé€ “chiéc tau ngdm” 18y lai sic nGi cta nd va ndi 1én dinh mot [an
n{ra.

Khoa hoc trong thuc té

R&t nhiéu loai cd c6 mdt cd quan goi 1a mot “bong béng ca” str dung dé gilip duy tri
viéc néi 16 Itrng (khdng ndi 1én trén hodc chim xudng dudi). Bong béng ca trong
giéng nhu hai qua béng nho két ndi nhau, va ca cé thé diéu chinh lugng khi bén
trong bong boéng ca. Néu ca cho thém khi vao bong béong, né md réng va ca di
chuyén ndi 1én trén cot nudc. N&u ca thai khi khoi bong béng, bong béng céa co lai
va ca chim.




Science concept:

Density

You’ll need:

Glass of water

Red, blue or green food dye
Cooking oil

Honey

Tall glass

Objects of different weight and shape (e.g. a marble, a piece of plastic and a
wood chip)

Time required:

15 minutes

What to do:

Add a few drops of food colouring to your water.

Pour some water into the glass so it is around one quarter full. Now pour the same
amount of honey into the glass. Does the honey sit above or below the water?

Pour the same amount of oil into the glass. Where does the oil sit?

Try dropping the objects into the glass such as marble, plastic wood and see which
object sits on which layer.

Do any of the objects reach the bottom of the glass?




Khai niém khoa hoc:

Ty trong

Ban sé can:
Ly nudc bang thuay tinh
Thu8c nhudém thuc phdm mau dd, xanh duong hodc mau xanh 1a cay
Dau an
Mat ong
Ly thuy tinh cao

Cac d6 vat co trong lugng va hinh dang khac nhau (vi du: vién bi, manh nhua va
vO go)

Thdai gian can thiét:
15 phut

Thuc hién:
Cho mét vai giot mau thuc phdm vao trong nudc.

D8 moét it nudc vao ly thay tinh d€ nd day khodng 1/4. Bay gi§ d6 ciing mdt lugng
mat ong nhu thé vao ly. Mat ong nam 4 trén hay dudi nudc?

D6 cung mét lugng dau vao trong ly thay tinh. Ddu ndm & dau?
Hay thir tha cac vat vao trong ly nhu vién bi, gb, nhua va xem vat nao ndm & ting
nao

C6 vat nao nam & day ly khong?




What’s happening?

The liquids settle out in different layers because they have different densities. An
object’s density describes how much mass a given volume of that object has, or
how ‘tightly packed’ the material that makes up the object is. If you have the same
volume of two different fluids (eg, oil and honey), the denser fluid (honey) will
weigh more. You could investigate this as an extension to this activity using a set
of scales.

Honey is the most dense of the three fluids used. It sits at the bottom of the glass.
The next layer is water. Qil is less dense than both honey and water so it sits at the
top. If the solid that is placed in the fluid weighs less than the volume of the fluid it
displaces (or pushes out of the way), the object will float. You can learn more about
the science of floating and sinking by reading the ‘can you make a submarine that
floats and sinks?’ activity.




Diéu gi dang xay ra?

Cac chét long 1dng xudng theo cac tdng khac nhau bdi vi chiing cé ty trong khac
nhau. Ty trong clla mot vat dién td mot khdi lugng nhat dinh ma vat dé cé, hodc
lam thé& nao “gdi chat” vat liéu dé tao nén vat thé d4. Néu ban cé cung mét lugng
cua hai chat Idng khac nhau (vi du dadu va mat ong), cac chat long dac hon (mat
ong) s& nang hon. Ban c6 thé kiém tra viéc nay bdng cach s dung mét cai can.

Mat ong dac nhat trong ba chét 16ng dudc s dung. N6 nam & phia dudi day cua ly.
Lép ti€p theo la nudc. Dau nhe han ca mat ong va nudc nén né nam & trén cung.
Né&u chat ran dudc dat trong trong lugng chét 1ong nhe hon khéi lugng cua chat
1dng né chiém chd (hodc day ra khdi), vat thé dé sé& ndi. Ban cé thé tim hiéu thém
vé khoa hoc clia su ndi va chim béng cach doc thi nghiém “ban c6 thé lam mot
chiéc tau ngdm ndi va chim khéng?”.




Science concept:

Water pressure

You’ll need:

e Drinking glass or rigid plastic cup
e Postcard

o Water

Time required:

10 minutes

What to do:

Fill the glass 2/3 full with water.

Completely cover the mouth of the glass with the shiny side of the postcard,
applying pressure so no air can get in between the mouth of the cup and the
cardboard.

Whilst holding the card on with your hand, maintain the pressure and slowly turn
the glass upside down. Wait a few seconds and with everything upside down, slowly
remove your hand from the cardboard.

What’s happening?

The pressure of the water pushing down is low enough to let the air pressure under
the lid hold the water in the glass. There may be other things at play here as well
and scientists at Questacon are also wondering whether it might have something to
do with bendy postcards or the surface tension of water.




Khai niém khoa hoc

Ap suét nudc

Ban sé can
e Ly nudc uéng hoac coc nhua clrng
e Nudc

Thdai gian can thiét:

10 phut

Thuc hién:

D6 nudc day 2/3 cai ly.

Che hoan toan miéng ly bdng mat bdong cla tdm buu thiép, s dung &p luc dé
khéng c6 khéng khi ndo cé thé lot vao gitta miéng cdc va tdm buu thiép

Trong khi gilt buu thi€p dé bang tay cua ban, duy tri dp luc va tir tir 16n ngudc céi
ly. ChG vai giay cho tat cd moi th& dao I0n, g& tur tir ban tay clda ban ra khoi tam
buu thiép.

Diéu gi dang xay ra?

Ap luc cua nudc ddy xudng du thap dé cho ap sudt khong khi dudi cai ndp gitt lai
nudc trong ly thuy tinh. Cling c6 thé cé nhitng th& khac dé chai  day va cac nha
khoa hoc & Questacon ciing dang tu héi liéu cé thé cé6 mét cai gi d6 dé lam vdi
nhitng tam buu thi€p déo hoac vdi luc cang bé mat cua nudc.




Science concept:

Surface tension, capillary action

You’ll need:

5 toothpicks
Pipette
Small plate

Water coloured with food dye

Time required:

5 minutes

What to do:

Snap all 5 toothpicks half way along their length so that they are bent into a V, but
not completely separated - they need to be still connected.

Arrange the bent toothpicks as in the picture, without letting the ends touch.

Using the pipette add 5 drops of water to the centre of the toothpicks. Make sure
the drops of water touch the bent corners of all toothpicks.

Watch the toothpicks. You may need to add a couple more drops of water.

What’s happening?

The broken wood of the toothpicks absorbs the water they are sitting in by capillary
action. As the water is drawn into the toothpick the wood expands. The expanding
wood on the inside of the V pushes against itself, which makes the toothpick
straighten out. As the toothpicks push out they form the star shape.




Khai niém khoa hoc:

Lucc cdng bé mat, hoat ddng 6ng mao dan

Ban sé can:

e 5 caytam

Ong hat thi nghiém

Pia nho

Nudc pha véi mau thuc phdm

Thdai gian can thiét:
05 phut

Thuc hién:

Bé t4t ca 5 cay tdm lam phan nira doc theo chiéu dai clia ching dé ching dugc udn
thanh hinh chir V, nhung khéng hoan toan rdi ra - chiing van can phai dugc két néi
v3i nhau.

S3p x&p cac cay tdm d3 dugc bé nhu trong hinh, nhung khéng dé ching cham phén
dudi vao nhau.

SU dung 8ng hat thi nghiém dé€ nhd 5 giot nudc vao trung tdm cla cac cay tam.
Hay chdc chan rang nhitng giot nudc nay cham vao cac goc cong cla tat ca cac cay
tam.

Hay quan sat cac cay tdm. Ban cb thé can phai thém mét vai giot nudc.

biéu gi dang xay ra?

Cho gb gay clia cac cay tdm h&p thu nudc theo hoat ddng 6ng mao dan. Khi nudc
dugc hat vao cac cay tdm, gb nd ra. GO nd ra & phia bén trong chif V day ngudc lai
vao chinh né, l1am cho tdm thang ra. Khi d6 ching tao thanh hinh dang mot ngéi
sao.




Science Concept:

Bending light

You’ll need:

e 1.25L soft drink bottle with label removed
Drill or stanley knife
Bright torch
Water
Bucket

Time required:

15 minutes

What to do:

Use the drill or Stanley knife to make a circular hole (between 5mm and 10mm) in
the side of the bottle, quite close to its base. Hold your finger over the bottle while
you fill it with water.

Hold the bottle over the bucket, and ask a friend to hold the torch so that it shines
through the bottle from the side opposite the hole.

Remove your finger from the hole. A jet of water should flow outwards and
downwards into the bucket.

Hold your hand in the stream of water and move it up and down. You should see a
spot of light on your hand. If you don’t, try moving the torch slightly.




Khai niém khoa hoc:

Udn cong anh sang

Ban sé can:

1,25L chai nudc giai khat ma nhan hiéu da bi thao
May khoan hoac dao Stanley

beén pin

Nudc

Cai x6

Thdai gian can thiét:

15 phut

Thuc hién:

S dung khoan hodc dao Stanley dé tao mét 16 tron (khodng 5 mm dé&n 10 mm) &
phia bén hong cua chai, khd gan véi ddy cua né. LAy ngoén tay clia ban che 16 trén
chai khi ban rét nuéc vao né.

D3t cdi chai trén cai x6, va nhd mdt ngudi ban gilt dén pin d& nd chi€u sang théng
qua chai tir phia ddi dién 16 tron d& khoét.

Bo ngdn tay cua ban ra khoi cdi 16. Mot tia nudc chay ra ngoai va chay nudc xudng
cai x0.

Gilr ban tay cua ban theo tia nudc va di chuyén nd 1én va xuéng. Ban sé& thdy mot
dém sang trén tay ctia ban. Néu khdng thdy, hay th nhe nhang di chuyén dén pin.




What’s happening?

When the stream of water leaves the hole in the side of the bottle, light entering
the water from the torch also passes into the jet of water. This light is trapped
inside the jet of water (it's doesn’t dissipate into the air around it) because the
internal surface of the water jet acts like a mirror, and reflects the light back into
the water jet whenever it reaches the jet's surface. This is called the ‘principal of
total internal reflection’.

Science in the real world

Fibre optics cables use this principal to transmit light over long distances. They are
made of very think threads of glass, whose internal surfaces act like mirrors, just
like the jet of water. These mirrors contain the light, and allow it to pass around
curves and corners wherever the glass bends.

Computers use lasers to transmit very short pulses of light (billions of pulses per
second per second) via fibre optic cables to transfer information from one place to
another. Some new fibre optics systems can channel many different coloured
beams of light through a single cable, to transfer information even more efficiently.




biéu gi dang xay ra?

Khi tia nudc ra khdi 16 & phia bén hong cla chai, anh sang nhap vao nudc tir dén
pin dong thdi cling di vao tia nudc. Anh sdng nay dudc bi méc ket bén trong tia
nudc (né khéng phan tan vao khéng khi xung quanh nd) bdi vi cac bé mat bén
trong cua tia nudc déng vai tro nhu mét tam guaong, va phan chi€u anh sang trg lai
vao tia nudc bat c khi nao no ti€én dén bé mat tia nudc. Diéu nay dugc goi la
“nguyén ly phan xa ndi toan phan”.

Khoa hoc trong thuc té

Cap sdi quang hoc sr dung chu yéu dé truyén tai anh sang trén mét khoang cach
dai. Chung dugc lam bdi nhirng sgi rat day cua thay tinh, c6 bé mat bén trong déng
vai tro nhu chi€c gudng, gidbng nhu tia nudc. Nhitng tam guong nay cé chla anh
sang, va cho phép nd chay qua cac dudng cong va géc xung quanh bat c ngi nao
thuy tinh bi uén cong.

May vi tinh sir dung tia laser dé truyén xung rat ngén cua anh sang (hang ty xung

mdi gidy) thong qua cap sdi quang hoc d& chuyén théng tin tir ndi ndy dén ndi
khac. M6t s& hé théng sgi quang mdi c6 thé kénh chuyén nhiéu chum mau sdc khac
nhau cla anh sang thong qua mot ddy cap duy nhat, d€ chuyén théng tin thdm chi
con hiéu qua han.




Science Concept:

Bending light

You’ll need:

e Large glass bowl or jar
e Bottle of cheap cooking oil (eg canola or vegetable oil)

e Small pyrex glass bowl or jug which fits completely inside the large bowl

Time required:

5 minutes

What to do:

Pour the oil into the large bowl until it is about 2/3rds full.

Immerse the pyrex bowl in the oil (making sure it fills up with oil and is totally
surrounded by it. Add extra oil if need be until the smaller bowl is completely
submerged.

Look at the bowl from different angles. Can you see the smaller bowl inside? It
should be invisible from some angles.

What’s happening?

The speed at which light travels changes depending on what it is traveling through.
It travels faster through air than through liquids or glass.

When light moves from one medium to another, it bends slightly, as well as
changing speed. Even though it is transparent, we can usually see a glass jar or
bowl because the light that passes through it changes direction slightly, distorting
our view of other objects we can see through the glass. A small amount of light
bounces back (or reflects) off the glass too. Under normal circumstances, this
combination of distortion and reflection tells our brain that we are looking at
something transparent.

However, light travels at almost exactly the same speed through vegetable oil as it
does through pyrex glass, so as the light moves from the oil to the glass, it doesn’t
change direction, and your brain has no way of knowing where the cooking oil ends
and the pyrex glass begins.




Khai niém khoa hoc:

Udn cong anh sang

Ban sé can:
Cai bat thuy tinh I6n hay cédi binh thuy tinh I6n
Chai dau an gia ré (vi du nhu dau canola hoac dau thuc vat)
Bat hodc binh nho bdng thuy tinh pyrex loai chiu nhiét t6t ma hoan toan cé thé
dé bén trong cai bat 18n
Thdai gian can thiét:
5 phat

Thuc hién:

D& dau vao trong cai bat I16n cho dén khi nd day 2/3

Ngam bat pyrex trong dau an (hdy chic chdn rang né dugc d6 ddy dau va bao xung
quanh la dau). Thém dau néu cén thiét cho dén khi bat nhé han hoan toan chim.

Nhin vao bat t nhiéu goéc do khac nhau. Ban cd nhin thay bat nhd hdn bén trong
khong? N6 co bi vo hinh tr mét s6 géc do khong?

Diéu gi dang xay ra?

T8c dd truyén anh sang thay d6i tuy thudc vao cai ma né truyén qua. N6 truyén
qua khdéng khi nhanh han théng qua cac chat long hoac thuay tinh.

Khi anh sang di chuyén tir mot trung gian dén chét khac, né uén cong mét chut,
cling nhu thay déi t6c dd. Mdc du né trong sudt, ching ta thudng cd thé nhin thiy
mot lo hodc bat thay tinh vi anh sang di qua né thay d6i hudng mot chdt, bép méo
cai nhin cua ching ta vé cac dd vt ma ta cé thé nhin thdy qua kinh. Mdt lugng nho
anh sang ciing bi doi lai (hoac phan chiéu lai) cling di qua kinh. Trong nhitng trudng
hgp binh thudng, su két hgp cua su bién dang va su phan chi€u lai bdo véi bo ndo
cua chung ta rang ching ta dang nhin vao mot cai gi dé trong sudt.

Tuy nhién, anh sang hau nhu truyén qua dau thuc vat di ¢ téc d6 gan nhu chinh
xac giéng nhu khi nd truyén qua thuy tinh pyrex, vi thé khi dnh sang di chuyén tur
dau dén thuy tinh, né khéng thay d&i hudng, va ndo clia ban khéng c6 cach nao
biét ¢ dau thi dau an két thic va dau thi bat dau vdi thuy tinh pyrex.




Science Concept:

Gases are fluids; they flow and can be poured

You’ll need:

Glass or plastic jug
Bicarbonate of Soda
Vinegar

3 Tea-light candles
Matches

Time required:

10 minutes

What to do:

Place about 1/3 of a cup of bicarbonate soda in the jug, and add the same amount
of vinegar. The mixture will bubble and fizz.

Light the tea-light candles.

Once the fizzing has stopped in the vinegar mixture, carefully pick up the jug and
carefully pour it over the candles, without pouring out the vinegar mixture. The
candles should go out.

What’s happening?

A chemical reaction occurs when bicarbonate of soda and vinegar are mixed
together, which produces carbon dioxide (CO2) gas. This gas can be poured from
the jug like water. CO2 gas is denser than air, so when it is poured from the jug, it
sinks down on top of the candle like a blanket, pushing the oxygen in the
surrounding air out of the way. Flames need oxygen to burn. Without it, they will
quickly be extinguished.

Science in the real world

CO, fire extinguishers are often used in situations where using water to put out a
fire would be dangerous, such as electrical fires).




Khai niém khoa hoc:
Khi 1a ch&t Iuu, ching chay va cé thé dugc rét vao
Ban sé can:

Ly thuy tinh hodc binh nhya

Axit Cacbonate cua Soda

Giam

3 cdy nén dét tinh dau

Céc que diém
Thdai gian can thiét:
10 phut

Thuc hién:

Cho khoang 1/3 cb6c Axit Cacbonate cla Soda vao trong binh, va thém cung mot
lugng gidm tudng ducng. HONn hgp sé& ndi bong béng va sti bot.

Thap sang cac cay nén.

Mot khi su sUi bot dirng lai trong hdn hdp gidm, can than I&y binh 1én va cdn than
dd né 1&n trén cac cdy nén ma khéng dé hdn hgp gidm ra. Né&n s& tat.

Diéu gi dang xay ra?

MOt phan Ung hda hoc xay ra khi Axit Cacbonat cia Soda va giam dudc pha tron vdi
nhau, san xuét ra lugng khi carbon dioxide (CO2). Khi nay cé thé dugc dé tur trong
binh ra nhu nudc. Khi CO2 nang hon khong khi, do dé, khi né dugc rét tr binh, né
chim xudng trén ddu nén nhu moét t&m chan, ddy oxy trong khéng khi xung quanh
ra khdi pham vi. Ngon Ira cdn oxy dé& dét chdy. Néu khdng c6 nd, chung s& nhanh
chong bi dap tat.

Khoa hoc trong thuc té

Cac binh chira chdy CO, thudng dudc s dung thay thé€ trong cac trudng hgp ma s
dung nudc d€ dap mot ddm chay sé& rat nguy hiém (chdng han nhu chay do dién).




Science Concept:

Particle organisation, friction

You’ll need:

Empty jam jar
Basmati rice

Knife (with a blade that is long height of your jar)

Time required:

10 minutes

What to do:

Fill the jar with rice.

Push the knife into the rice and wiggle it around, then remove it. Re-insert it and
wiggle it around again, before removing it again. You should see the level of the
rice beginning to fall.

Add some extra rice, then keep inserting, wiggling, pulling-out and re-inserting the
knife for several minutes. Add extra rice whenever space appears in the top of the
jar.

After a few minutes, you should notice that it becomes more and more difficult to
insert the knife. Eventually, you should be able to lift up the jar just by pulling up
on the embedded knife.

What’s happening?

When the jar is first filled with rice, the rice grains will be arranged facing in many
different directions, with lots of small holes filled with air in between. By wiggling
the knife around, you force the rice grains to line up with each other, and reduce
the amount of air space (sometimes called pore space) between the rice.

As the rice grains are packed together more tightly, they push on the knife. Friction
is a force that is experienced when two objects rub up against each other. The
more the rice touches the knife directly (rather than air touching the knife), the
more friction is experienced between the knife and the rice. This allows you to lift
the rice up using just the knife.




Khai niém khoa hoc:

Cau tao hat, ma sat

Ban sé can:

e MOt lo mut rong

e Gao Basmati
e Dao (vGi dd dai bang vai dd cao cua lo mut)

Thdai gian can thiét:
10 phut

Thuc hién
D6 gao vao lo

P&y con dao vao gao va xody ndé xung quanh, sau dé I8y ra. Lai chén né vao va
x0dy ndé xung quanh moét lan nira, trudc khi bé né ra mot Ian nita. Ban sé thady mutc
dd day clua gao bat dau ha xudng.

Thém gao vao, sau doé ti€p tuc chén, xody, kéo ra va lai chén con dao trong vai
phit. Thém gao vao bat c khéng gian tréng nao xuat hién & phan trén cuaa lo.

Sau mot vai phat, ban s& nhan thdy rang nd sé trd nén nhiéu han va kho khan han
dé chén con dao. Cuéi clung, ban sé& cé thé nang cdi lo 1&én chi béng cach kéo con
dao d& dudc gan vao do.

Diéu gi dang xay ra?

Khi 1an dau dd gao vao lo, hat gao s& dudc b tri theo nhiéu hudng khac nhau, vdi
rat nhiéu cac 16 nhd chira day khong khi & gilta. B&ng cadch xoay con dao xung
quanh, ban budc cac hat gao phai nédm gon vdéi nhau, va lam giam lugng khéng khi
trong khong gian tréng (do6i khi dudc goi la khe hg) gilra cac hat gao.

Khi hat gao dudc sép x&p v8i nhau chat ch& han, chuang ddy con dao. Ma sat 1a luc
xay ra khi hai d6i tugng cha xat véi nhau. Gao cang cham truc ti€p vdi con dao
(han la khéng khi cham vao con dao), ma sat cang nhiéu han gilta dao va gao. Diéu
nay cho phép ban cé thé ndng gao lén chi cdn cdm con dao.




Science in the real world

The process of rice grains settling and organising themselves more neatly over time
is similar to the process that causes pot-holes in roads. Over time, vibrations from
cars can cause road-bases to compact and sink, creating potholes.




Khoa hoc trong thuc té

Qua trinh cac hat gao tu bd tri va thiét 1ap sép x€p gon gang han theo thoi
gian gidng tuong tu nhu quad trinh gay ra cac 6 ga trén cac tuyén dudng.
Theo thdi gian, dao ddng tir cAc xe hai c6 thé 1am cho nén dudng chac lai va

ha xuéng, tao ra & ga.




Science concept:

Pressure

You’ll need:

Version 1
Empty PET bottle
water
Matches

Extra-long matches or normal matches and an incense stick

Version 2

e Empty PET bottle

e Alcohol-based hand sanitizer
o \Water

e Hand-held bike pump with a rubber stopper attached to the air valve (you may
need to use a hand drill or similar to make a hole in the stopper through which you
can push the end of the air valve). Make sure the seal around the stopper and the
pump is tight.

Time required:

10 minutes

What to do:

Version 1
Fill the bottle with water to a depth of one or two centimetres.

Now light the extra-long match or use a normal match to light an incense stick.
Blow the match or incense stick out and hold it in the bottle so that smoke fills the
bottle. Drop it in the bottle after about 30 seconds. Quickly replace the lid on the
bottle and shake it for 10 seconds.

Squeeze the sides of the bottle and then release. Observe what happens.




Khai niém khoa hoc:

Ap suat

Ban can co:
Cach 1
Chai PET tréng rong
NuGc
Céc que diém
Cac que diém dai han thudng Ié hay nhitng que diém binh thudng va mot cay
nhang
Céach 2
e Chai PET tréng rong
e Nudc rira tay chira con
e NudGc

e Bom xe dap béng tay v8i mot cdi nit cao su gdn vao van khi (ban cé thé can
dung khoan tay hodc th(r tuong tu dé tao 16 trén nit ma qua dé ban cé thé day
phan cudi van khi vao)

Thdai gian can thiét:

10 phut

Thuc hién:

Cach 1

D6 nudc vao chai 8 d6 sau 1 hay 2 centimét.

LUc nay dét que diém dai hon thong thudng hay dung mét que diém binh thudng dé
d6t cdy nhang. Thdi tdt que diém hay cay nhang va gilf né trong chai dé khéi tran
day chai. Tha nd vao trong chai sau khoang 30 gidy. Nhanh chdng day nap chai va
Iac chai trong 10 giay.

BAp manh vao than chai va tha ra. Quan sat diéu gi xay ra.




Version 2

Fill the bottle with water to a depth of 1cm. Add several squirts of hand sanitizer to
the water.

Replace the lid and shake the bottle for 30 seconds.

Remove the lid and insert the stoppered bike pump into the neck of the bottle. Hold
the stopper tightly while you pump air into the bottle.

Once the sides of the bottle feel hard, release the stopper in one swift motion
(facing the bottle away from your face and from other people). Observe what
happens.

Now replace the stopper and pump more air into the bottle again. Watch what
happens before releasing it one more time.

What’s happening?

You need three ‘ingredients’ to make a cloud- water vapour, condensation nuclei
(small pieces of solid material like dust particles), and a change in air pressure.

Air pressure and temperature decrease higher up in the atmosphere. This decrease
in pressure and temperature allows water vapour to condense (change from a solid
to a liquid) onto condensation nuclei like tiny pieces of dust, or smoke particles in
the atmosphere. This condensing water vapour creates tiny droplets of water.
Millions or even billions of these tiny water droplets close together make a cloud
that can be seen from the ground.

In version one of this activity, the smoke from the incense stick or match provides
condensation nuclei, and squeezing the bottle then releasing it changes the air
pressure (specifically, the air pressure drops when the bottle goes from compressed
to not compressed). In version two of the activity, the hand sanitizer provides the
condensation nuclei, and pumping extra air into the bottle then releasing it rapidly
leads to a drop in air pressure.




Cach 2
D6 nudce vao chai véi dd sdu 1 cm. Thém vai lugng nudc rlira tay vao nudc.
Day nap chai va lac chai trong 30 giay.

M3 ndp chai va thay bang nat da gdn véi bom xe dap vao cd chai. Gilt chat nut khi
bom khi vao chai.

Khi thanh chai da cang, thdo nut nhanh (dat chai trdnh xa mat cua ban va ngudi
khac). Quan sat diéu gi xay ra.

Bay gid thay nut vao va bom thém khi vao chai lan nita. Hdy xem diéu gi xay ra
trudc khi mé nat mot 1an nira.

biéu gi dang xay ra?

Ban can ba “thanh phan” dé tao mdt ddm may hai nudc, hat nhdn ngung tu (cac
manh nho cla vt liéu rén nhu hat bui), va su thay déi ap suét khi.

Ap suét khi va nhiét dé gidm nhiéu hdn trong khi quyén. Su gidm &p suat va nhiét
dé nay lam cho hai nudc ngung tu (chuyén tir thé rdn sang thé I6ng) vé phia trén
hat nhan ngung tu giébng nhu nhitng manh bui rat nhd, hay phan ti khoéi trong khi

quyén. Su ngung tu hai nudc nay tao ra nhirng giot nudc rdt nhd. Hang triéu hay
tham chi hang ti nhitng giot nudc rat nho nay gén két vdi nhau tao thanh mot dam
may co thé thiy tir mat dat.

V@i cach lam th{r nhat, khoi tir cdy nhang hay que diém cung cdp hat nhan ngung
tu, viéc bop manh vao than chai va tha ra lam thay ddi ap suét khi (cu thé la, ap
sudt khi ha xuéng khi chai chuyén tir trang thai bi nén sang khdng bi nén). V&i cach
lam th( hai, nudc rira tay cung cap hat nhan ngung tu, va bdm thém khi vao chai
roi tha ra nhanh dan tdi gidm &p suét khi.




Science concept:

Condensation

You’ll need:

Jar with a metal lid
warm water

Ice cubes

Boiling water

Hammer and nail

Time required:

20 minutes

What to do:
Use the hammer and nail to push small divots into the upside-down lid of the jar
(so that there are raised bump sticking out from the top of the jar).

Add warm water to the jar, swirl it around and then discard to help prevent the jar
cracking during the next step.

Pour about 5cm of boiling water into the jar.

Place the lid of the jar upside down on the mouth of the jar, making sure it is
completely covering the mouth of the jar. Allow it to sit for several minutes.

Put the ice cubes in the lid. Put the jar in a darkened area and shine a torch
through the jar to observe what happens.

What’s happening?

The cold surface of the lid cools the steam from the boiling water in the jar. The
steam changes back into water, collecting into drops where the divots are on the
lid. As the drops get bigger and heavier, it ‘rains’.




Khai niém khoa hoc:

Su ngung tu

Ban can co:
Lo c6 nap kim loai
Nudc am
Da vién
Nudc soi

binh va bla

Thdai gian can thiét:

20 phut

Thuc hién:

Dung bua va dinh d& day nhiing tang dat cé nho vao trong ndp lo 14t ngudc (do dé
c6 chd ndi & dinh lo)

Cho nudc 8m vao lo, khudy nudc quanh lo va sau dé dd di dé€ lo khéng bi v8 qua
cac budc ké tiép.

Rét khoang 5 cm nudc sobi vao lo.

Pat nap lo 14t ngudc I1én miéng lo, phai ddm bao rdng ndp bao phu hoan toan miéng
lo. D& yén trong vai phut.

Cho d& vién 1én nép lo. D&t lo vao chd t6i va chiéu dén pin xuyén qua lo va quan
sat diéu gi xay ra.

biéu gi dang xay ra?

B& mat lanh cGia ndp lo lam mat hoi nudc sdi trong lo. Hoi nudc chuyén trd lai thanh
nudc, tao thanh giot noi tang dat cd trén ndp lo. Khi cac giot nudc I6n hon va ndng
hon, chiing sé “d6 mua”




Science concepts:

Every action has an equal and opposite reaction, forces of water

You’ll need:

Empty cardboard milk carton
Water

String

Nail

Masking tape

Scissors

Tray to catch falling water

Time required:

20 minutes

What to do:
Using the nail, punch holes in the bottom right hand corner of each side of the milk
carton.

Punch a hole in the middle of the top of the carton and tie a piece of string through
this hole to hang the carton.

Use masking tape to cover the holes in the bottom, and hang the carton outdoors
or over a tray to catch the water.

Cut a small triangle out of one side of the top of the milk carton and fill it with
water.

Take the masking tape off one hole and observe what happens.
Take the tape off the hole opposite to this. Does this make any difference?

Uncover all 4 holes. What happens?




Khai niém khoa hoc:

Mi hanh ddng déu cé phan luc ngugdc chidu va ngang béng, luc ddy cla nudc.

Ban can co:
HOp sira khéng bang bia cling
Nudc
Day
Dinh
Bang dinh
Kéo

Khay hirng giay rdi
Thdai gian can thiét:
20 phut

Thuc hién:

Dung dinh, duc cac 16 phia dudi géc phai mdi mét cla hdp sita.

Puc mdt 16 & gilta dinh hdp carton va budc moét doan day qua 16 nay dé treo hdp
Ién.

Dan bdng dinh che pht nhitng 16 & dudi, va treo hép & ngoai trdi hodc phia trén
khay dé€ hirng nudc.

Cat mot miéng tam gidc nho tir mét mat & dinh hdp sira va dé nudc vao.
L&y bdng dinh ra khdi mot 16 va quan sat didu gi xay ra.
L&y bdng dinh ra khai 16 ddi dién. Viéc nay cé tao su khac biét nao khong?

Théo ca 4 16. Diéu gi xay ra?




What’s happening?

Isaac Newton’s 3rd law of motion states that every action has an equal and
opposite reaction. The action in this experiment is the water pouring out of the
holes. The reaction to this is the force of the water pushing the carton in the
opposite direction. The more holes, the faster the carton turns. This is similar to
many turbines. Water or steam is forced through holes and is used to make the
turbine turn. A shaft connects the turbine to an electrical generator, which makes
electrical energy when it is turned.




biéu gi dang xay ra?

Dinh Iuat th 3 cla Isaac Newton vé cac trang thai clia su' chuyén dong dé la moi
hanh dong déu c6 phan luc ngugc chiéu va ngang bang. Hanh dbéng trong thi

nghiém nay Ia nudc tran qua cac 16. Phan (ng cla nd 1a luc cua nudc day hdp sang

phia d6i dién. Cang nhiéu 16, hdp quay cang nhanh. Piéu nay tuong tu nhu nhiéu

tua bin. Nudc hay hdi nudc bi day qua cac 16 va né dudc dung dé lam quay tua bin.
Mot truc két nGi tua bin thanh may phat dién, tao ra dién nang khi né quay.




Science concepts

Temperature, Global vs local temperature

You’ll need:

Classroom wall (away from air conditioning vents)
Several thermometers (more than 20 if possible)
Blu Tack

Ladder or stable chair

Fan

Time required:

30 minutes

What to do:
Imagine the wall is the world (flattened out) and your challenge is to measure the
average temperature of the whole world.

Plan where you will place the thermometers to get a good representation of the
whole wall area.

Use Blu Tack to attach the thermometers to the wall.

If needed use a ladder or stable chair to place some thermometers close to the
ceiling.

After 10 minutes, record the temperatures from each of the thermometers.

Add all the temperatures and divide by the number of thermometers to get your
‘global’ average.

Now use a fan to cool an area of the wall (covering 1 or 2 thermometers) and after
10 minutes measure the temperature again. How does the fan affect the
temperature in that area of the wall? How does the fan affect the global average
temperature?




Khai niém khoa hoc:

Nhiét do, Nhiét d6é toan céu vdi nhiét d6 dia phuaong

Ban can co:

Tudng 18p hoc (xa 16 thdng khi cia may didu hoa)

Mot s nhiét k& (nhiéu hon 20 cai néu cd thé)
Keo dinh Blu Tack

Thang hoac ghé c6 dinh

Quat

Thdai gian can thiét:
30 phut

Thuc hién:

Tudng tugng blrc tudng la thé giGi (trai phdng) va thi thach cho ban la do nhiét do
trung binh cla toan thé gidi.

Hoach dinh noi ban s& dat cic nhiét k& dé 18y dudc nhiét dd dai dién t6t cho toan
bo blrc tudng.

Dung keo dinh blu tack d€ gén nhiét k& Ién tudng.

Né&u can thiét thi dung thang hodc ghé& cd dinh dé dat vai cai nhiét k& Ién gan tran
nha.

Sau 10 phut, ghi lai nhiét do caa tirng nhiét ké.

Cong t&t ca nhiét db lai va chia cho s6 nhiét k& d€ c6d nhiét dd trung binh “toan
cau”.

Bay gid hdy dung mdt chiéc quat dé lam mat mot khu vuc cta blrc tudng (bao phu
Ién 1 hay 2 nhiét k€) va sau 10 phut do nhiét d6 mot lan nira. Chiéc quat da anh
hudng nhiét do & khu vuc d6 cua blc tudng nhu thé nao? Chiéc quat da anh hudng
nhiét do trung binh toan cau nhu thé nao?




What’s happening?

Temperature changes from day to day, season to season and year to year, but
global average temperatures generally stay about the same over long periods of
time.

The global average temperature is currently close to 15°C. It has risen by 0.76°C
since 1850.

This may not sound like much, especially since the temperature outside your
classroom can change by 10°C or more in one day. But the average temperature of
the whole planet does not change like the temperature outside the classroom. In
fact the global average temperature is very stable, and would not change 10°C over

a day, month, year, decade or even hundreds of years.




biéu gi dang xay ra?

Nhiét dd thay déi tirng ngay, tirng mua va tirng ndm, nhung nhiét dd trung binh
toan cau nhin chung & murc c6 dinh qua thdi gian dai.

Nhiét do trung binh toan cau hién nay gan mdc 15°C. N6 da tang khoang 0,76°C tu
nam 1850.

Con sb nay nghe thi khong nhiéu, nhat la khi nhiét d6 bén ngoai phong hoc cua ban

cb thé thay dGi 10°C hodc han nita chi trong mét ngay. Nhung nhiét dé trung binh

toan hanh tinh khéng thay ddi nhu nhiét d6 bén ngoai phong hoc. Thét ra, nhiét dd
trung binh toan ciu rdt n dinh, va khéng thay ddi 10°C trong mdt ngay, moét
thang, mot nam, mot thap ki hay tham chi hang tram nam.




Science concepts

The greenhouse effect is natural and occurs due to heat-trapping gases in the
atmosphere. The greenhouse effect has been enhanced by human activity like
burning fossil fuels, tree clearing and farming cows and sheep.

You’ll need:

e Large glass jar
e Strong lamp (120 watt) or a sunny spot

e 2 thermometers

Time required:

30 minutes

What to do:
Place two thermometers in front of the lamp or in the sun and record the
temperatures of both.

After a few minutes cover one thermometer with a glass jar (you may need to
stand the thermometer up).

Record the temperatures of both thermometers every minute for at least 10 min.




Khai niém khoa hoc:

Hiéu 'ng nha kinh 13 tu nhién va xay ra do khi ndng bi gilf lai trong khi quyén. Hiéu
’ng nha kinh tang lén do hoat dong cua con ngudi nhu d6t nhién liéu hda thach,
chat cay va nong trai vdi bo va clu.

Ban can co:

e Lo thuy tinh I&n

e Ngubn sdng manh (120 watt) hay vét ndng

e 2 cai nhiét ké
Thdai gian can thiét
30 phut

Thuc hién:

Dat 2 nhiét k& trudc dén hay dudi nang va ghi lai nhiét dd cua ca 2.

Sau vai phat ap lo thay tinh [én mét nhiét k&€ (ban cé thé can dat nhiét k& ding
lén).

Ghi lai nhiét dd cla ca 2 nhiét k€ § mdi phdt trong it nhat 10 pht.




What’s happening?

The heat energy from the lamp or sun passes through the glass and some of the
heat energy is trapped inside. This warms the air inside which is unable to mix with
the cooler air outside the jar. The glass simulates the layer of greenhouse gases in
the atmosphere that trap heat energy.

Greenhouse gases trap heat from the sun in our atmosphere. This is a natural
process keeping the average global temperature at around 15°C. Without the
natural greenhouse effect the average temperature across the planet would be -
17°C, meaning the world would be covered in ice!

Modern transport, manufacturing and agricultural practices produce large amounts
of several greenhouse gases, mainly carbon dioxide (CO5), methane and nitrous

oxide. These occur naturally in the atmosphere, but are now at levels higher than
any time in the last 650 000 years.

The unnaturally high concentration of greenhouse gases currently in the
atmosphere is causing more heat to be trapped. This is called the enhanced
greenhouse effect. The enhanced greenhouse effect has caused the average surface
temperature of the Earth to rise 0.76°C since 1850.




biéu gi dang xay ra?

Nang lugng nhiét t&r den hay mat trgi truyén qua lo thuy tinh va mot it nhiét nang
bi gilr lai bén trong. Chung lam noéong khoéng khi & bén trong ma khong khi nay

khong thé hoa Ian véi khi mat hon & ngoai chiéc lo. Thuy tinh tai tao 16p khi nha

kinh trong khong khi gilr nang lugng nhiét.

Khi nha kinh gilr nhiét tir mat trdi trong khi quyén cua ching ta. Pay la qua trinh tu
nhién gilr cho nhiét d6 trung binh toan cau & muc 15°C. Néu khéng c6 hiéu ’'ng nha
kinh tu nhién nady, nhiét dd trung binh trén toan hanh tinh cé thé 1a -17°C, nghia la
thé gigi sé bi bao phu badi bang!

Phuong tién van chuyén hién dai, cdng nghiép va néng nghiép hda san xuét lugng
I&n vai loai khi nha kinh, chu yéu la carbon dioxide (CO5), metan and nitrous oxide.
Nhirng th nay xay ra tu nhién trong khi quyén, nhung hién tai & mic cao han
nhiéu lan trong 650 000 nam qua.

Mat do cao bat thudng cua khi nha kinh trong khi quyé&n hién nay dan tdi hoi néng
bi gilf lai nhiéu han. D6 goi la hiéu Ung nha kinh gia tang. Hiéu ('fng nha kinh gia
tang gay ra nhiét do trung binh cua bé mat trai dat tang 0,76°C t’r nam 1850.




Science concepts

Ice cores are samples of ice frozen thousands of years ago. They provide
information about what the climate was like in the past.

You’ll need:

Plasticine (two different colours)
Apple corer
Ruler

Paper and pencils

Time required:

15 minutes

What to do:

Flatten each piece of coloured plasticine into several flat sheets of somewhat
different thicknesses (between 1 and 2 cm). Make the sheets of one colour
generally thicker than the other.

Layer the squares on top of each other, alternating the colours. This represents the
ice layers in the Arctic or Antarctica.

Push the corer all the way down through the plasticine. Gently remove the corer
with the core intact, and push it out of the apple corer.

Count the number of layers and measure them in millimetres. Draw a picture of the
ice core sample, include measured numbers in millimetres.

Using the information gathered, find out the age of your ice core by counting the
layers. Each layer represents a winter snow fall (thicker layers) and a summer snow
fall (thinner layers), so two layers represent a year.

If the top layer represents the snow fall this season, in what year was the heaviest
snow fall?




Khai niém khoa hoc:

Loi bang ddn gian la bang dong tir hang ngan nam trudc. Chung cung cap thong tin
vé thdi tiét trong qua khur.
Ban can co:

Chat déo platixin (2 mau khac nhau)

Do lay 16i tédo

Thudc

Giay va viét chi

Thdai gian can thiét:
15 phut

Thuc hién:

D&t mdng moi mau chat déo mau thanh cac phién bdng phang khac nhau vé do day
(gitta 1 va 2 cm). Lam sao dé cac phién clia mau nay ndi chung day hon cdc miéng
clua mau kia.

Xép chong cac miéng vuong Ién nhau, luan phién cac mau. Viéc nay tugng trung
cho cac I6p bang & Bac Cuc hay Nam Cuc.

An d6 18y 18i doc xudng xuyén qua chat déo platixin. Nhe nhang g& 15i ra khoi dung
cu d€ dam bao 18i dudgc nguyén ven, va I8y céi 16i nay ra khdi dung cu.

D&m s6 I8p va do chiing theo mm. V& mdt birc hinh vé mau 18i bdng, gdm ca cac sb
kich thudc do theo mm.

Téng hop cac thong tin, tim ra do tudi 18i bdng cua ban bang cach dém sb IGp. Mdi
I6p tugng trung cho lugng tuyét mot mua dong (cac I8p day han) va lugng tuyét
moOt mua hé (cac I6p mong hon), do do6 2 I18p tugng trung cho mot nam.

Néu I8p trén cung tugng trung cho lugng tuyét mua nay, thi trong nam nao lugng
tuyét la nhiéu nhat?




What’s happening?

The bands you see in the plasticine core are like the banding observed in ice cores
drilled from Antarctica or the Arctic, except in a real ice core there would be
thousands of bands — each one representing a summer and winter snow fall of
previous years.

Ice cores thousands of metres long have been drilled from Antarctica. These show
layers of snow deposited over the last 650 000 years. Once an ice core is obtained,
tiny air bubbles inside it examined, some of which have been trapped in the ice for
hundreds of thousands of years. Ice cores from Antarctica show us that the
amounts of carbon dioxide and methane currently in our atmosphere are the
highest recorded in 650 000 years.

Models help people better understand complex scenarios. The long climate history
in ice cores has given scientists a large amount of data that they use to build
models about what will happen in the future.




biéu gi dang xay ra?

Cac dai ma ban thay trong I6i platixin giébng nhu cac dai quan sat dugc trong 10i
bdng khoan dugdc tir Nam Cuc hay Bac Cuc, ngoai trir trong 18i bang that su s& co
hang ngan dai — mdi dai tugng trung cho lugng tuyét moét mua hé va mua déng cua
cac nam trudc day.

Nhirng 16i bang dai hang ngan mét dudc khoan dtlr Nam Cuc. Nhitng I6i nay cho
thay cac I8p tuyét 1ang xudng tir 650 000 nam trudc. Khi thu dugc mét 16i bang, cac
bot khi rat nho bén trong né dugc khao sat, moét s6 bi gilf lai trong bang hang tram
ngan nam. Nhirng 16i bang tu Nam Cuc cho thdy lugng carbon dioxide va metan
hién tai trong khi quyén cla ching ta dudc ghi nhan 1a cao nhét trong 650 000
nam.

Céc md hinh gilp con ngudi hiéu hon vé nhitng vién canh phic tap. Lich st dai cua
khi hau trong cac 16i bang da dua dén cho cac nha khoa hoc lugng dit liéu I6n ma
ho dung dé& xay dung cac md hinh vé nhiing gi s& xay ra trong tuong lai.




Science concepts

Density, sea level rise

You’ll need:

Two large, clear containers

Two small containers (identical in size)
Plasticine

Water

Marker pen

Knife

Time required:

30 minutes

What to do:

Fill the two small containers with water. Place them in the freezer to create two ice
blocks.

In one large container create a large mound of plasticine with a flat top to hold an
ice block - this represents the Antarctic land mass. Pour water into the container
leaving the top of the plasticine above the water.

Fill the second large container with roughly the same level of water. This will be the
Arctic Sea.

Put an ice block on the plasticine mound in the ‘Antarctic’ container and one in the
water of the ‘Arctic’ container at the same time. Mark the water level on the side of
each container and wait for the ice to melt.

Watch to see what happens to the water level as this ice melts and enters the
ocean.




Khai niém khoa hoc

Mat dd, muc nudc bién dang

Ban sé can:
Hai binh chira I18n, trong sach
Hai binh chira nho (kich thudc giéng hét nhau)
Chat déo platixin
NudSc
But danh dau

Dao

Thdai gian can thiét:

30 phut

Thuc hién:

D6 nudce vao 2 binh chra nhé. Dt chiing trong tu lanh dé tao ra hai khéi da.

Trong mot binh chifa 18n, tao mét u nhua I8n v3i mot dau phang dé gitr mot khéi da
— khé&i da nay tugng trung cho khdi lugng d&t Nam Cuc. D& nudc vao binh chira va
dé dinh chéat déo plaxitin 1én khoi mat nudc.

DG nudc vao binh 16n thd hai véi mic dd gdn nhu clung véi mdc nudc. Pay sé 1a
bién Bac Cuc.

bat mot khdi da bang trén u nhua trong binh chlra “Nam Cuc” va khoéi da khac
trong nudc cla binh chlra “Bac Cuc” vao cung mét lic. Dadnh ddu mlc nudc & bén
canh mdi binh ch(ta va chd dgi cho da tan chay

Theo ddi d&€ xem chuyén gi xay ra véi muc nudc khi bang tan chay va di vao dai
duong




What’s happening?

The water level does not increase when the floating ice melts because the water is
already supporting the volume of this ice. The ice sitting on the Antarctic continent
cause the water level to rise as it melts. The volume of these ice cubes is not being
supported by the water because they are sitting on land. Global warming is melting
polar sea ice, polar glaciers and alpine glaciers. The effect of this ice melting on sea
levels will be different in different places, depending on where the melting ice was

stored originally.

The main cause of sea level change is due to the amount of water in the ocean
increasing or decreasing. This occurs when ocean water is exchanged with water
stored on land. When ice sitting on land melts, water runs off into the oceans
increasing the sea level. Melting of ice that is floating on the ocean will not
contribute to sea level change. According to measurements from satellites, sea

levels rose 3.1 mm per year from 1993 to 2003. Arctic sea ice has shrunk 3 to 5%

since the 1950s. In Antarctica and Greenland, large ice sheets are showing signs of

global warming related change.




biéu gi dang xay ra?

Muc nudc khong tdng khi bdng ndi tan chay vi nudc dang hd trg khdi lugng bing
nay. Bang trén dai luc Nam Cuc lam cho muc nudc tang lén khi n6 tan chay. Lugng
da nay khong dudc nudc hd trg bdi vi chiing dugc dét trén dat. Su ndng 1én toan
cdu dang lam tan chay bang trén bién, cic séng bang vling dia cuc va cac séng
bang trén nui cao. K&t qua cla viéc bang tan chdy & cac muc nudc bién khac nhau
sé khac nhau & nhitng noi khac nhau, tuy thudc vao ngi ban dau chla tang bang
dé.

Nguyén nhan chinh cta su thay d6i muc nudc bién Ia do lugng nudc trong dai
dudng tdng hodc gidam. Piéu nay xay ra khi nudc bién dudc trao ddi v8i nudc dugc
Iuu trir trén mat dat. Khi bang trén mat dat tan chay, nudc chay vao dai duong lam
tdng muc nudc bién. Bang chay dang trdi ndi trén dai duong sé khdng gép phan
thay d6i muc nudc bién. Theo cdc tinh todn tir vé tinh, muc nudc bién tang 3,1 mm
mdi n&m tir 1993 dé&n 2003. Bing bién Bic Cuc da gidm xudng khodng 3 dén 5%

ké tir nhitng ndm 1950. & Nam Cuc va Do Bing, cac tdng béng 16n dang c6 dau

hiéu cua su thay ddi lién quan dén su ndng lén toan cau.




Science concepts

Water level, measurement

You’ll need:

Large, deep container
Ruler

Large spoon or spatula
Clear plastic cup
Scissors

Permanent marker pen
Blu Tack

Water

Time required:

20 minutes

What to do:

Half fill the large container with water and measure the water level with a ruler.
Now simulate a rough sea by sloshing back and forth with a spoon or spatula.
How easy is it to read the water level now?

Empty the water into another container so you can start again. This time you will
use a stilling well to measure the water level.

Using the marker pen, place a mark every 1 cm down the cup (like a measuring
cup)

Use the scissors to poke holes every 2 cm in a vertical straight line down the cup.

Use Blu Tack to secure the plastic cup to the base of the large container.

Pour the water back into the container and watch as the cup slowly fills as well until
the water in the cup and the container are at the same level.

Use the spatula to slosh the water in the container.

Can you read the level of the water in the cup?




Khai niém khoa hoc
Muc nuéc, do ludng
Ban sé can:
Binh chtra I16n va sau
Thudc do
Mudng hodc dao bay 18n
Ly nhua trong
Kéo
But danh dau gilt lau
Chat dinh Blu tack
NuGc

Thdai gian can thiét:

20 phut

Thuc hién:

Cho nudc vao 1/2 binh chlra nudc 16n va do muc nudc bang thudc.

Bay gid md phdng bién ddng béng cach dung mudng hay dao bay dua qua dua lai
trong nuéc.

Doc cadc muc nudc bay gid cé dé dang nhu thé nao?

D6 hét nudc vao binh chlra khac dé€ ban cd thé bat dau lai. LAn nay nay ban dung
giéng tiéu ndng dé€ do muc nudc.

SUr dung but danh dau, dadnh ddu moi 1 cm lén cbc (gidng nhu c6c do dd)

St dung kéo dé tao 16, clr cadch mdi 2 cm 1a mdt 16 trong mot dudng thdng ding
xudng coc.

SU dung chét dinh Blu Tack dé kién c6 c8c nhua 1én day binh chilra 18n.

D6 nudc trd lai vao binh chira va xem khi nudc trong cdc cling day cho dén khi muc
nudc trong cbc va binh chlra bédng nhau.

S dung dao bay dé khuéch nudc trong binh ch(ra.

Ban c6 thé doc dugc muc nudc trong céc khéng?




What’s happening?

It's very difficult to measure the water level when the water is sloshed around in
the container. The cup acts as a wave break whilst still allowing water to flow in
and out of the small holes. This is the same way a stilling well is used in the sea to
protect tide gauges from the rough seas, making it easier to measure the sea level
at a given point in time. Many measurements are taken during the day because the
tide rises and falls.

In the past, a scientist would go out to the tide gauge and take measurements at
particular times every day. Recent tide gauges use electronic measuring devices
that are inside a floating buoy. They also require a stilling well to keep them steady
whilst the readings are recorded and transmitted back to land or up to satellites.




Piéu gi dang dién ra?

R&t kho khadn d& do muc nudc khi nudc bi khuéch trong binh chilra. Céc hoat ddng
nhu mot séng ngét trong khi vAn cho phép nudc chay vao va ra khdi cac 16 nho.
Piéu nay cling gidng vdi viéc 1 giéng tiéu nang dudc si dung trong bién dé bao vé
ddng hd do thly trieu khi bién ddng, 1am cho né dé dang dé do muc nudc bién tai
mot thdi di€ém nhat dinh. Cac phép do dugc thuc hién sudt trong ngay vi thuy triéu
Ién va xudng.

Trong qua kh(r, nha khoa hoc do thay triéu va thuc hién do dac tai nhitng thdi diém
cu thé mdi ngay. Pong hd do thdy trieu gan day st dung cac thiét bj dién t ma
ching ndm bén trong mot cai phao ndi. Chldng cling doi hoi giéng tiéu ndng dé gilr
chiing 6n dinh trong khi ghi lai va truyén lai cho tram do dac mat dat hodc cho cac
vé tinh.




Science concepts

The ocean absorbs large amounts of carbon dioxide from the atmosphere, and this
helps to limit global warming. Increased carbon dioxide in the ocean makes sea
water more acidic and this affects organisms that live in it.

You’ll need:

e 2 pieces of egg shell
e Vinegar

o Clear plastic cup

Time required:

10 minutes

What to do:

Use Blu Tack and a piece of egg shell to make a sea creature with a shell (e.g.
snail, crab, clam). Place the creature in the cup and cover with vinegar. Leave for
10 minutes. What is happening to the shell?

Pull the creature out, remove the shell and break it in half.

Now take a piece of egg shell that was not put in vinegar and break it in half. Was
one piece of egg shell harder to break than the other?

Extension: Try putting the shell or a whole raw egg in the vinegar overnight




Khai niém khoa hoc

Pai duong h&p thu mét lugng 18n carbon dioxide tur khi quyén, va diéu nay giup han
ché su néng Ién toan cau. Tang lugng Carbon dioxide trong dai dudng lam cho nudc
bién c6 tinh axit va diéu nay anh hudng dén cac sinh vt séng trong né.

Ban sé can

e 2 miéng vo tring

e Giam

e CoOc nhua trong

Thdai gian can thiét:

10 phut

Thuc hién:

S« dung chéat dinh Blu Tack va mdt vo trirng dé tao sinh véat bién cé vod (nhu vé 8¢,
cua, con trai). D3t sinh vat bié€n vao c6c va dé gidm vao. D& trong 10 phut. Chuyén
gi dang xay ra doéi vdi cai v nay?

L&y sinh vat bién ra, loai bo vo va dap né ra phan nura.

Bay gid lay mot manh vo tring ma chua bi bd vao gidm va ciling dap né ra phan
nira. Manh vo tring nay cé kho dap han manh vo kia?

M3 rong: Hay thi dat vo hodc toan bd tring s6ng vao gidm va dé qua dém




What’s happening?

Vinegar contains acetic acid which makes it acidic. The egg shell contains calcium
carbonate which makes it slightly alkaline.

When the vinegar is added to the egg shell they react. This reaction between the
shell and vinegar dissolves the egg shell and produces bubbles of carbon dioxide.

When carbon dioxide is absorbed by the ocean, it makes sea water more acidic.

The pH of a solution indicates how much acid is present in it. A lower pH means
more acid is present. The pH of vinegar is about 2.4. Sea water has a pH of 8.1,
but the ocean is becoming more acidic and the pH has dropped 0.1 units since
humans started emitting large amounts of carbon dioxide.

While this may not sound like much, it actually means that there is a lot more acid
in the water. It is predicted that over the next 100 years the pH will continue to fall
to between 7.8 and 7.9. This change means there will be 30% more acid molecules
in sea water.

This increase in acidity will affect many plants and animals that live in the ocean.
Animals that use calcium to build their skeletons like star fish and molluscs will find
it harder to get extract calcium from the water. If the ocean becomes too acidic it
will start to dissolve the shells of animals living in it. If their shells weaken they
may not be able to survive.




Diéu gi dang xay ra?

Giam cé chira axit axetic ma lam cho né cé tinh axit. Vo tring cd chlra canxi
cacbonat ma lam cho ndé cé mot chat chat kiém.

Khi giam bi bo vao vé trirng thi ching phan 'ng. Phan ng nay gira vo va giam lam
phan huy vo trirng va tao ra bong béng carbon dioxide.

Khi carbon dioxide dudc hdp thu bdi dai duong, né 1am cho nudc bién cd tinh axit
hon

DO pH cua mot dung dich chi ra do acid trong né. B6 pH thap han cé nghia la nhiéu
acid hién hitu. D6 pH cla gidm la khoang 2,4. Nudc bién c6 dd pH la 8,1, nhung dai
dudng dang ngay cang tré nén cé tinh axit han va dé pH da giam di 0,1 don vi ké
tlr khi con ngudi bat dau tao ra mot lugng 16n khi carbon dioxide

Trong khi diéu nay nghe cé vé khong nhiéu, nhung thuc su né c6 nghia la cé rat
nhiéu axit trong nudc. Theo nhu du doan thi trong vong 100 nam téi do pH sé ti€p
tuc giam xuéng con khoang gilra 7,8 va 7,9. Su thay ddi nay cé nghia la s& c6 thém
30% phén tlr axit trong nudc bién.

Su tang tinh axit sé danh hudng dén nhiéu loai thuc vat va dong vat s6ng trong dai

dudng. Pdng vat ma s dung canxi dé tao bd xudng cho ching nhu ca sao bién va
déng vat thdn mém sé& khé khdn hon dé 18y thém canxi tor nudc. Néu dai dudng trd
nén qua nhiéu axit, né sé& bat dau hoa tan vo cla cac loai ddng vat séng trong no.
Né&u vo clia ching suy yéu, ching cé thé khdng thé tén tai dugc.




Science concepts

A global system of air currents and wind move gases around the Earth. Due to this
mixing, a reduction in greenhouse gases in one country or area helps other
countries and areas.

You’ll need:

Small, clear plastic bottle or a clear balloon

Liguid hand soap (any will do as long as it has glycol stearate in it)
Food colouring

Water

Time required:

10 minutes

What to do:

Fill the bottle ¥4 full with hand soap. If you are using a balloon squirt as much hand
soap in as you can.

Add 1-2 drops of food colouring.

Fill the bottle or balloon up using just a trickle of water so the soap and water do
not mix and form foam.

Fill the bottle all the way to the top so there is no air, and put the lid on. If using a
balloon let all the air out before tying it off.

Twirl and shake the bottle or balloon to see smooth streaks and turbulent swirls.




Khai niém khoa hoc

Mot hé théng ludng khi va gid trén toan cau lam di chuyén khi xung quanh Trai dat.
Do su hdn ddn nay, su gidm khi nha kinh trong mét quéc gia hodc khu vuc sé& gidp
cac qubc gia va cac khu vuc khac.

Ban sé can

Chai nhua trong nhé hoac mot qua bdng trong

Ché&t 16ng xa phong rlra tay (mién la nd cé glycol stearat trong do)

Mau thuc phdm
Nudc

Thdai gian can thiét

10 phut

Thuc hién:

DG xa phong vao % chai. Néu ban dang st dung quéa béng, hdy tiém nudc xa phong
cang nhiéu cang tét.

Thém 1-2 giot mau thuc phdm

Nho tir tir vao chai hodc béng moét it nudc dé xa phong va nudc khdng tron 1an va
tao thanh bot.

D& cho dén khi ddy dén miéng chai dé khéng cd khéng khi trong chai va day nap
lai. Néu sir dung qua bdng thi dé cho tat ca khéng khi ra khdi trudc khi cot chat né
lai.

Xoay va lac chai hodac qua bdng va xem nhitng vét chay va nhitng 16c xody bat
thudng




As the bottle or balloon is twirled, the mixture of hand soap and water inside drags
against the inside wall and starts to spin. If you rotate the bottle or balloon slowly,
you may see smooth currents that flow parallel to each other. If you spin and shake
rapidly, the current becomes more complex, producing many swirls and eddies.

Not all countries produce the same amount of greenhouse gas, so why hasn’t the
temperature gone up only in areas where the emissions of greenhouse gases is
high?

The part of the atmosphere where greenhouse gases are accumulating is called the
Troposphere. The Troposphere is well mixed because of many global currents and
winds.

This pattern of air movement is like that created inside the bottle or balloon.
Carbon dioxide completely disperses in the Earth’s atmosphere within 1 year of
being emitted. If we reduce greenhouse gases in one region, it benefits the whole
planet. If someone cannot avoid releasing greenhouse gases, they can pay
someone else to do it for them. This is called a greenhouse gas offset and because
of mixing of gases in the atmosphere that offset can be from anywhere in the
world.




biéu gi dang xay ra?

Khi chai hodc qua bdng bi xoay, hdn hgp cua xa phong va nudc bén trong doi vao
thanh chai/bdng va bat dau xoay. Néu ban quay chai hodc qua bdéng nhanh chéng,
ban cé thé thdy dong nudc tron tru chdy song song vdi nhau. Néu ban quay va lac
nhanh chdéng, lubng nudc tréd nén phulc tap hon va phat sinh ra nhiéu I6c va xoay
nudc.

Khong phai tat ca cac qubc gia cung san xuat ra moét lugng khi gay hiéu ng nha
kinh, vay tai sao nhiét d6 khong chi tang Ién & nhitng khu vuc phat sinh khi nha
kinh cao?

Phan bau khi quyén ndi ma cac khi hiéu ing nha kinh dugc tich Ity dugc goi la tdng
dGi luu. Tang doéi luu dudc pha tron bdi nhiéu ludng khi va gid toan cau.

M6 hinh chuyén déng khéng khi nay gidng nhu viéc tao ra chuyén déng bén trong
cac chai hodc bdong. Carbon dioxide hoan toan phan tan trong bau khi quyén cua
trai dat trong vong 1 nam sau khi dudc phat ra. Néu ching ta lam giam khi nha
kinh 8 mot khu vuc, né mang lai Igi ich cho toan bé hanh tinh. Néu moét ngudi nao
dé khdéng cd thé tranh khoi su thai khi nha kinh, ho cé thé tra tién ngudi khac dé
lam diéu d6 thay cho ho. Biéu nay dudc goi la mot dén bu cho khi nha kinh, va do

tinh hdn don cua cac loai khi trong bau khi quyén ma su bu ddp doé cé thé dén tir
bat cr ngi nao trén thé gidi.




Science concepts

Making electricity using coal is not renewable and releases greenhouse gases.
Solar energy is renewable and does not release greenhouse gases.

You’ll need:

Pizza box (large or small)
Newspaper

Sticky tape

Scissors

2 overhead transparencies
Aluminium foil

Ruler

Chocolate

Warm, sunny weather

Time required:

60 minutes

What to do:

Draw a rectangle on the lid of the pizza box that starts 3cm in from each edge.

Cut three sides of the rectangle you just drew to make a flap. Lift up the square
flap and make a crease at the hinge. Cover the underside of the flap (the side that
faces in) with alfoil. Secure it in place with some tape. Now line the inside of the
pizza box with alfoil.

Take an overhead transparency and cover the opening in the lid. Secure it with
some tape and then attach another piece over the top of the first one.

Open the box and roll up some newspaper and tape this around the inside edges of
the box for insulation.

Now the flap needs to be adjusted so that sunlight can be reflected off the foil and
into the box. Use the ruler or a stick to prop the flap up, or use string to anchor it.

Place the chocolate inside the box and try to melt it




Khai niém khoa hoc

Viéc dung than da dé€ tao ra dién thi khdng tai tao dudc va giai phédng nhiéu khi nha
kinh. Nang lugng mat tréi cé thé dugc tai tao va khéng thai khi nha kinh.

Ban can co:
HOp banh pizza (I8n hodc nho)
Giay bao
Cudn bang keo dinh
Kéo
2 tdm kinh anh trong sudt
L4 nhém
Thudc
S6-co-la

Thai ti€t dm, c6 nang

Thdai gian can thiét:
60 phut

Thuc hién

V& mot hinh chif nhat 1én ndp hop pizza khoang 3 cm mdi canh.

Cat 3 canh cla hinh chit nhat ban vira vé dé tao thanh ndp. Nhdc ndp hinh vuéng
l&n va tao nép tai chd ndi. Che mit bén dudi ndp (phia bé mat vao trong) béng la
nhém. Gilr né & dung vi tri bang bang dinh. Bay gid 16t bén trong hdp pizza bang la
nhém.

L&y mot tdm kinh ra va che |én miéng ndp. Dan né lai bang bdng keo dinh va sau
dd gédn miéng con lai I1én phia trén miéng dau tién.
M3 hdp va cudn mot s6 gidy bdo va dan né quanh cac canh trong hép dé cach ly.

Bay gid ndp can dugc diéu chinh d& anh sang mat trdi c6 thé phan chiéu khai 13
nhém va vao trong hdp. Dung thudc hay mét cadi que d€ dung ndp Ién, hodc dung
day dé gilr chat.

Cho chocolate vao trong hop va cd gang lam né chay ra.




What’s happening?

The aluminium foil reflects the Sun’s light into the oven. The two sheets of plastic
and the newspaper insulate the oven to trap the heat inside. The plastic provides
good insulation and the newspaper reduces the amount of heat escaping from the
sides of the box.

Most of the global warming since the mid 20th century is due to increased
concentrations of greenhouse gases in the atmosphere. Greenhouse gases are
released when fossil fuels are burnt. The greatest source of carbon dioxide is
electricity production which involves the burning of coal, a fossil fuel.

Most of Australia’s electricity comes from coal-fired power stations. Around the
world, more and more electricity is being made using solar energy. Solar energy is
light and heat energy from the sun. Making electricity from solar energy does not
release greenhouse gases and is renewable. The benefit of a renewable energy is
that once the solar panel is built it does not need fuel, like a coal-fired power
station does.




Diéu gi dang xay ra?

La nhém phan chiéu anh sang mat trdi vao trong 10. Hai miéng nhua va giay bao
ngdn cach 16 dé gilr hoi ndng & bén trong. Miéng nhua cung c8p su cach nhiét tét va

gidy bao lam giam lugng nhiét thoat ra tur cac mat cua hop.

Hau hét sy am Ién toan céau tu gilra thé ky 20 la do néng do khi nha kinh tang trong
khi quyén. Khi nha kinh dugc thai ra khi d6t nhién liéu héa thach. Ngudn carbon
dioxide I6n nhat la tUr san xuat dién lién quan dén dot than da, loai nhién liéu hinh

thanh tir xac déng vat.

Phan I16n dién cua Uc 13 tir cac tram ndng lugng do d6t than da. Trén khp thé gidi,

ngay cang c6 nhiéu dién dudc tao ra tir nang lugng mat trdi. Nang lugng mat trdi la
anh sang va nhiét lugng tir mat trdi. Tao ra dién tir nang lugng mat trdi khéng thai
khi nha kinh va c6 thé tai tao lai dugc. Lgi ich cia ngudn ndng lugng cé thé tai tao
dudc la khi xdy dung cac tam pan6 nang lugng mat trgi sé khong can nhién liéu,

giéng nhu khi xay cac tram nang lugng dét than da.




Science concepts

Making electricity using coal is not renewable and releases greenhouse gases.
Wind power is renewable and does not release greenhouse gases.

You’ll need:

Thin cardboard
Scissors

Skewers

Masking tape
Cork or plasticine
Drinking straw
Drawing pins
Hairdryer/fan

Time required:

30 minutes

What to do:

Cut a skewer at 10cm length from the pointed end. Keep both parts

Push the 10cm skewer through side of the cork (half way along the cylinder) so
that you have even lengths of the skewer either side. (you may need to pre-drill
the hole).

Cut two rectangles out of the cardboard (approx. 4cm x 7cm).

Tape the rectangles of cardboard to each side of the skewer to make the blades.
Pierce the drawing pins into the cork on an angle behind the blades to hold them in
place.

Pierce the unused part of the skewer through one end of the cork. Slide the straw
over this skewer.

Hold the straw so the turbine is in front of a hairdryer or fan. Does it spin very fast?
What happens to the speed of the turbine if you adjust the angle of the blades? Try
adjusting the blades to get the turbine spinning the fastest.

Design different size and shaped blades. How does this affect the speed of the
turbine?




Khai niém khoa hoc
Viéc san xudt dién bang than la khong thé tai tao va thai khi nha kinh. N8ng lugng
gi6é la nang lugng tai tao lai dugc va khdong thai ra khi nha kinh.

Ban sé can:
Giay bia mong
Kéo
Que xién
Bang keo
Nut ban hoac dat sét
Ong hat
Dinh ghim
May say toc / quat

Thdai gian can thiét:
30 phut

Thuc hién:

C&t mot xién dai 10cm tinh tor ddu nhon. Gilr ca hai dau

An que xién 10cm vao mdt mét clia nut ban (sao cho vao mot nura ndt), sao cho
van con mot nlra que xién cé thé 16 ra ngoai (cé thé khoan 16 nit ban trudc).

Cat 2 hinh chit nhat (c6 kich thudc khodng 4 cm x 7 cm) tUr bia cing.

D&n cac miéng bia cing hinh chit nhat ndy vao mdi dau cla que xién nhdm tao
thanh cac canh quat. Dung dinh ghim c6 dinh canh quat nay vao nut ban.

An phan khdng st dung dén cla que xién qua nut ban. Bat 6ng hut vao que xién
nay.

Gilr chat &ng hat sao cho tua-bin cé thé quay khi dat né trudc mady séy téc hay quat
gi6. Theo ddi xem ndé quay cé nhanh khong? Diéu gi sé xay ra cho toc d6 cua tua-
bin khi ban thay d&i géc dat cac canh quat? C8& gdng diéu chinh cdc canh quat sao
cho tua-bin dat van t6c quay nhanh nhat.

Thiét k& nhiéu kiéu canh quat cé kich thudc va hinh dang khac nhau. Yéu t6 nay
li€u cé anh hudng dén toc do quay cua tua-bin hay khong?




What’s happening?

This is a model of a wind turbine. Engineers use small models to test for the most
efficient design before spending lots of money to create a life sized wind turbine.
The shape and size of the blades on a wind turbine affect how fast it spins. Larger
blades tend to spin faster than smaller blades. The angle of the blades can make a
big difference to the speed of the turbine. If the blades are facing the wind flat,
they will act like a brick wall and are unlikely to turn the turbine. Similarly, if the
blades are in line with the wind, the wind will pass straight over them. The best
angle is somewhere between these two positions and will vary depending on wind
speed and direction.

Most of Australia’s electricity comes from coal-fired power stations. Around the
world, more and more electricity is being made from wind. About 2% of the solar
energy that reaches Earth is converted into wind energy. Wind is a renewable
source of energy. The benefit of renewable wind power is that once a wind turbine
is built it does not need fuel, unlike a coal-fired power station.




Diéu gi dang xay ra?

DAy la mét md hinh clia mdt tua-bin gid. Cac k§ su sir dung cdc md hinh nho dé thir
nghiém cho viéc thiét k& hiéu qua nhat trudc khi chi tiéu rat nhiéu tién dé tao ra
mot tua-bin gid cé kich thudc I6n. Hinh dang va kich thudc cia cac canh quat trén
mot tua-bin gié anh hudng dén téc do quay nhanh nhu thé nao. Canh quat I6n haon
cé xu hudng quay nhanh hon cdnh quat nhé. Géc clia cac canh quat cé thé tao ra
mot su khac biét I6n anh hudng dén téc dd cua tua-bin. Néu cac canh quat déi mat
véi gié bdng phadng, ching s& gidng nhu mét blc tudng gach va khéng thé quay
tuabin. Tudng tu nhu vay, néu cac canh quat cung hudng vdi gid, giod sé vuot thang
qua ching. Goc d6 tét nhat la mot ndi nao do gilra hai vi tri nay va sé khac nhau
tuy thudc vao téc do gié va hudng gio.

Hau hét dién cua Uc dén tir cac tram ndng lugng do d6t than da. Khdp ndi trén thé
gidi, cang ngay cang c6 nhiéu dién dugc san xuat tir nang lugng gié. Khoang 2%
nang lugng mat trdi dén Trai P4t dugc chuyén ddi thanh ndng Iugng gid. Gid 1a mot
ngudn ndng lugng cé thé tai tao lai dudc. Lgi ich cla ndng lugng gid tai tao lai dugc
la khéng can doét nhién liéu nhu cac nha may dién dot than khi xay dung mot tua-
bin gio.




Science concepts

Making electricity using coal is not renewable and releases greenhouse gases.
Hydropower (water power) is renewable and does not release greenhouse gases.

You’ll need:

Drinking straw
Scissors

Blu Tack

Plastic teaspoons
Permanent marker pen
Skewer

Large, deep plastic container

Time required:

30 minutes

What to do:

Cut a piece of drinking straw about 4 cm long. Form a thick ring of Blu Tack around
the centre of the straw.

Cut about half the length of the handle off four plastic teaspoons. Make a spiral of
spoons around the straw by pushing the end of the plastic spoons into the Blu Tack.
Ensure that the spoons all face the same direction in the spiral.

Thread the skewer through the drinking straw. Place the skewer axle onto the top
of the container so that the spoon wheel sits half way in and spins freely.

Pour the water from the jug onto the spoon blades of your turbine. Can you get it
to spin?

Use a permanent marker pen to mark one of the spoons. Now count the number of
revolutions in 10 seconds as you pour water from the jug.

How can you make it spin faster? Try using more or less spoons or pouring the
water faster or slower.




Khai niém khoa hoc

Viéc san xuét dién bang than la khdéng thé tai tao va thai khi nha kinh. Thuy dién
(nang lugng nudc) la nang lugng tai tao lai dugc va khdng thai ra khi nha kinh.

Ban can co

Ong hat

Kéo

Chat dinh Blu Tack
Thia ca phé nhua
But danh dau

Que xién

Binh nhua I8n va sau

Thdai gian can thiét:
30 phut

Thuc hién:

Cat mét doan 6ng hut dai khoang 4 cm. Lam mét vong tron bang Blu tack day xung
quanh trung tam cua 6ng hut

Cat %2 tay cam cua 4 thia nhyua. Lam cac thia thanh mét hinh xodn xung quanh éng

hat béng cdch ddy phan cudi cla cac thia nhua vao chit dinh Blu Tack. Phai dam
bao rang tat ca thia nhua déu hudng cung phia vdi nhau theo chiéu xodn 6c¢

Lubn que xién qua O6ng hat. Diéu chinh truc que xién phia trén x6 nhua sao cho
banh xe tao tir thia nhua ngdp moét nlra va cé thé quay dugc.

D6 nudc tur ly vao cac canh quat lam bang thia nhua cua tua-bin. Ban cé lam né
quay dugc khéng?

S(r dung but dé danh d&u lén mdt trong cac cai thia. By gid dém sé vong quay
trong 10 gidy khi ban dé nudc tir ly ra.

Lam thé& nao ban cé thé 1am cho né quay nhanh han? Hay thdr s dung nhiéu thia
hon hodc it thia hon hodc d8 nudc nhanh hon hodc chdm hon.




What’s happening?

The water wheel represents a water turbine and the stream of water from the jug
represents the powerful stream of water from a waterfall or dam.

Most of Australia’s electricity comes from coal-fired power stations which generate
electricity by burning coal to heat water so that it turns into steam. This fast
moving steam is used to spin a great big turbine which in turn creates electricity.
Hydropower also creates electricity from a large spinning turbine, but it uses water
flow instead of steam to drive the turbine. Many hydropower stations use the
powerful flows of waterfalls to spin the giant turbines, others use the power
harnessed by dams.




Diéu gi dang xay ra?

Banh xe nudc tugng trung cho mot tua-bin nudc va dong nudc tir ly tugng trung
cho dong nudc manh mé tu moét thac nudc hay mot con dap.

Hau hét dién cta Uc co tir cdc nha may dién chay bang than da va dién dudc tao ra
bang cach dét than dé dun néng nudc thanh haoi. Hai nudc di chuyén nhanh dugc sur
dung dé quay moét tua-bin I8n va tao ra dién. Thay dién cling tao ra dién tir mot
tua-bin quay 18n, nhung né sir dung dong chdy cua nudc thay vi hai nudc dé quay
tua-bin. Nhiéu tram thuy dién s dung dong chay manh mé cua thac nudc dé quay
cac tua-bin khéng 16, nhitng tram thay dién khac lai khai thac si‘c manh tir cac con
dap.




Science concepts

Insulation

You’ll need:

Ice cubes

Foam cups

Plastic cups

Paper

Cotton wool

Different fabrics (preferably the same colour)

2 Saucers

Time required:

30 minutes

What to do:

Use the available materials to make a cover to protect an ice cube from melting.
Put an ice cube on each of the two saucers, and place you cover over one of the
saucers. Leave the other ice cube uncovered. Place both of the ice cubes in direct
sunlight. Use a watch or timer. Check the ice cubes every minute to find out how
long it takes for each piece of ice to melt.

Extension: Try the experiment using different fabrics to find out which provides the
best insulation.

What’s happening?

The materials used to create your cover add a layer of insulation to protect the ice
cube from the Sun’s heat energy. Heat can transfer through different materials at
different rates. Materials that are good insulators prevent heat from travelling
through them very easily. In a house, insulation can be used in the ceiling, walls or
floors to keep heat out in the summer and help trap heat inside in the winter,
reducing the need for heating or cooling with fans or air conditioners and therefore
reducing electricity consumption.




Khai niém khoa hoc:

Su cach nhiét

Ban sé can:
Céc vién nudc da
Ly x6p
Ly nhua
Giay
Len c6-tbng
Cac loai vai khac nhau (t6t nhat la cung mot mau)

2 cai dia (lot tach tra/chén)

Thdai gian can thiét:

30 phut

Thuc hién:

SU dung cac vat liéu cé sdn dé lam mot vo boc bao vé mdt vién da khong bi tan
chay. D&t vao moi cai dia mot vién da, va phd 18p vo boc 1én mét trong 2 cdi dia.
Khong boc cai dia con lai. Dat ca hai cuc da truc ti€p dudi anh ndng mat troi. Sur
dung mot chiéc ddng hd hen gi. Kiém tra cac vién d& mdi mot phut mot [an dé
xem moi vién da tan chdy mat bao lau.

MG réng: hdy thd lam thi nghiém bang cach s dung nhiéu loai vai khac nhau dé
xem loai nao cach nhiét tét nhat

Diéu gi dang xay ra?

Cac loai vai dugc sir dung dé€ tao ra vd boc da tao thém mét I8p cach nhiét dé bao
vé vién da khoi slic ndng clia ndng lugng Mat Trdi. Nhiét dd cé thé truyén qua cac
vat liéu khac nhau & cac mirc d6 khac nhau. Vai la th& cdch nhiét t6t cé thé ngdn
chdn nhiét di qua ching mét cach dé& dang. Trong mét ngdi nha, su cach nhiét cé
thé dugc st dung trén tran nha, tudng hodc san nha dé cach nhiét trong mua hé va
giup gilr hai néng bén trong vao mua déng, lam gidm nhu cdu can dugc sudi am
hodc lam mat bang quat hodc may diéu hoa khdng khi va do d6 lam giam mdrc tiéu
thu dién.




Science concepts

Solar Energy, albedo effect/reflectivity

You’ll need:

2 empty soft drink cans
Black and white paint
Thermometer

Water

Time required:

30 minutes

What to do:
Paint one soft drink can black and the other one white. Once the paint has dried, fill
each can with water.

Place the cans in a sunny spot. Use a thermometer to record the temperatures in
each can every two minute for 20 minutes.

What happens to the temperature in each can?

Extension: Try painting the cans different colours and see which absorb heat
better.




Khai niém hhoa hoc

Nang lugng mat trgi, phan chi€u anh sang hiéu 'ng / phan xa

Ban sé can:
2 lon nudc ngot rong
Scén mau den va trang
Nhiét ké
NudSc

Thdai gian can thiét:
30 phut

Thuc hién:
Son mot lon mau trdng va mdt lon mau den. Khi san khd, d6 day nudc vao moi lon.

D&t cac lon nudc & ngoai ndng. S dung nhiét k& dé ghi chép nhiét dé cua mdi lon
nudc sau mdi hai phat trong vong 20 phut

Didu gi xay ra véi nhiét do trong mdi lon?

M@ rong: Hay thd san lon vdi cac mau sac khac nhau va xem mau nao hdp thu
nhiét t&t han.




What’s happening?

The Sun emits ultra violet (UV) radiation in the form of light. When the Sun’s light
hits a dark object like the black soft drink can, it will mostly be absorbed and
converted into heat. When the Sun’s light hits a light coloured object like the white
soft drink can it is mostly reflected.

The reflectivity of objects can be described as their ‘albedo’. The Earth has a global
albedo of about 30%, which means it reflects about 30% of the Sun’s radiation.
Snow covered areas such as the North and South Poles reflect a lot of the Sun’s UV
radiation back into space. Clouds also are very good at reflecting the Sun’s light
before it reaches the lower atmosphere. Areas of dark dense forest tend to absorb a
lot of the Sun’s UV radiation, warming the surface.

Cloud activity, deforestation and melting of ice sheets can work on a large scale to
change the Earth’s global albedo. Large volcanic eruptions release large sulphur
clouds into the atmosphere which increase the Albedo Effect by reflecting the Sun’s
radiation. Throughout history, declines in the Earth’s global average temperature
have aligned with major volcanic eruptions.




Diéu gi dang xay ra?

Mat trdi tao ra phéng xa cuc tim (UV) dudi dang anh sang. Khi anh sang mat tragi
chi€u dén vt thé mau tdi nhu 1a lon nudc ngot mau den, né chu yéu sé& hip thu va
chuyén déi thanh nhiét. Khi anh sang mat trdi chiéu dén véat thé€ mau sang nhu la

lon nudc ngot mau trang thi hau hét Ia nd bi phan chiéu lai.

Su phan chiéu cla cac vat cé thé dugc mé ta nhu la “sudt phan chiéu” cua ching.
Trai BDat c6 mot suat phan chi€u toan cau khoang 30%, cé nghia la né phan chiéu
khoang 30% b(rc xa cla mat trgi. Khu vuc tuyét bao phu nhu Bac Cuc va Nam Cuc
phan chiéu rat nhiéu tia cuc tim cia mat trdi trd lai khong gian. Cac dam may ciling
phan chiéu &nh sang Mat trdi rat t6t trudc khi né chi€u dén tdng khi quyén thap
hon. Cac khu vuc rirng ram va téi cé xu hudng hap thu nhiéu tia cuc tim cta mat
trgi va lam néong bé mat.

Hoat dong cua dam may, pha ring va su tan chdy cua céac I6p bang trén quy mo

I3n cb thé thay dGi sudt phan chiu toan cau cua trai dat. Cac dgt phun trao nui Ira

I&n thai ra mét lugng 16n may luu huynh vao bau khi quyén lam tdng hiéu (ng suét

phan chi€u Albedo bang céch phan chi€u blic xa mat trgi. Trong sudt qua trinh lich
sU, su sut giam nhiét do trung binh toan céau cua Trai dat cling cé mai lién két vdi

cac vu phun trao nui Ira I8n.




Science concepts:

Vibrations, pitch, amplification

You’ll need :

A straw
Scissors
Pin

Sticky tape

Paper

Time required:

15 minutes

What to do:

Flatten one end of the straw. Use the scissors to cut the end of the straw into a
triangle (or an upside-down V) shape.

Put the straw into your mouth with the triangle just past your lips and press your
lips down firmly enough to hold the straw in place, but not so firmly that it is
completely squashed. Now blow a raspberry. You may not get a sound straight
away- playing the musical straw takes practice. Try to get the triangular bits of
straw vibrating against your lips similar to the reed in a wind instrument like a
clarinet or saxophone.

Once you can make a sound using a musical straw, try the following activities:

Cut small holes along one side of the straw using scissors or a pin to create a straw
recorder. Cover different numbers of holes with your fingers to play different notes.

While playing a continuous note on the straw, ask a friend to cut it shorter and
shorter using scissors. Listen to how the sound changes as you reduce the length of
the straw.

Add a bell to the end of your straw by taping a cone of paper to the end of the
straw away from your mouth. Compare the sound made with small cones compared
to large cones. Try making a giant bell using a cone of newspaper.




Khai niém khoa hoc:

Su rung dong, cudng do, su khuéch dai

Ban sé can:
Ong hat
Kéo
Ghim
Cudn bang keo
Giay

Thdai gian can thiét:
15 phut

Thuc hién:

Pé phdng mdt dau cua 8ng. S dung kéo dé cat dau ddé cia 8ng hut thanh hinh tam
giac (hoac moét hinh chit V 16n ngugc).

Cho 6ng hdt vao miéng sao cho phan tam giac chi vira qua khoi hai méi va bam hai
méi lai du dé gilr 6ng hat, nhung khdng qud chdc dén noi nd bi dé& bep hoan toan.
Bay gid thGi nd. Ban cé thé khdng tao ra &m thanh ngay Iap téic — can thuc hanh dé
chdi nhac bdng 8ng hut. Thir d& cac miéng tam gidc ciia 6ng hat dao ddng ty vao
moi ban nhu la 6ng sdo trong nhac cu nhu la clarinet hay kén saxophone.

Khi ban c6 thé tao ra &m thanh béng céch s dung 6ng hut, thir cdc hanh ddng sau:

Dung kéo hay ghim c&t cac 16 nhd doc theo mot mét ciia 6ng hat dé tao thanh mot
8ng tiéu bdng 6ng hut. DUng cdc ngdn tay che s6 16 dé chdi cac ndt nhac khac
nhau.

Trong khi dang chai nét nhac lien ti€p bdng 6ng hit, nhG mot ngudi ban dung kéo
cadt né cang lic cang ngdn di. Ldng nghe xem &m thanh thay déi nhu thé nao khi
ban cat giam chiéu dai cha 6ng hut.

D& mét cdi vom chuéng & cudi 8ng hat badng cach gdn mot hinh nén badng gidy &
cubi 6ng hat cach xa miéng cua ban. So sanh am thanh dudc tao ra khi cé cac hinh
nén nho va khi cé cdc hinh nén I6n. Hay th& lam mdt cai vom chudéng khéng 16
bang gidy béo.




What’s happening?

When you blow a raspberry over the straw, your lips shake back and forth, which
makes the two plastic triangles of straw shake back and forth, or vibrate. Vibrating
objects produce sound; in this case, the sound of a musical straw.

Slowly vibrating objects produce long sound waves and sounds with a low pitch.
Increasing the frequency of the vibrations (or the number of vibrations per second),
decreases the wavelength of the vibrations and increases the pitch of the sound.

Changing the length of the straw changes the wavelength and frequency of the
vibrations. A long straw creates long, low-frequency vibrations which create a deep,
or low-pitched sound.

Attaching a bell to the musical straw makes it louder (or amplifies the sound of the
straw) because it increases the surface area which is vibrating. This larger surface
area ‘pushes’ the vibrations or pressure waves out over a larger area, creating a
louder sound.




biéu gi dang xay ra?

Khi ban théi 6ng hat, ddi méi ban lung lay qua lai, lam cho hai miéng tam gidc cla
ong huat lay dong qua lai hoac rung Cac vat bi rung dong tao ra @m thanh, trong
trudng hdp nay la am thanh cua 6ng hut nhac.

Dao ddng chdm cua cdc vat thé tao ra song dm dai va cac &m thanh cé cudng dd
thap. Tang tan so cua dao dong (hoac s6 dao dong trong mot giday), lam giam chiéu
dai budc séng rung déng va tang cudng do cua am thanh.

Thay déi chiéu dai 6ng hut 1am thay ddi budc séng va tan s rung déng. Mét 8ng
hut dao tao ra tan sé rung dong thap, dai va tao ra @m thanh cé cudng do sau hoac
thap.

Gan mot vom chudng vao 6ng hut nhac lam dm thanh to hon (hodc khuéch dai am
thanh clia 6ng hat) bdi vi n6é lam tang dién tich bé mat rung. Dién tich bé mat I&n
han nay “day” séng rung déng hodc séng ap sudt 1én dién tich I6n hon, tao &m

thanh to han.




Science concepts:

Vibrations

You’ll need:

2 polystyrene cups
A collection of nails
Dry mung beans, lentils, rice or popping corn

Masking tape

Time required:

15 minutes

What to do:

Place one of the cups upside down on a table.

Starting at the top and moving to the mouth of the cup, push the nails through the
cup in a spiral pattern. Push the nails in until they reach the other side of the cup,
or as far as they will go. You should be able to fit around 15 nails in the cup before
reaching the mouth of the cup.

Repeat the above steps with the other cup.

Place a handful of mung beans, lentils or a combination of what’s on offer into one
of the cups, then carefully tape the open ends of the cups together.

Tip the cups slowly and listen to the sound. Try using a tube shape instead of cups.

What effect does changing the number or position of the nails have? How does the
sound change if you change the objects inside the cups or even the types of cups
themselves?

What’s happening?

As the beans fall and hit the nails they make the nails vibrate to make a sound. The
vibrations are transferred to the cups and then to the air inside the cups and
around them creating more vibrations and a louder sound. In other words, the cups
work to amplify the sound.




Khai niém khoa hoc:

Su rung dong

Ban sé can:

e 2 ly nhua méng polystyrene
Mot bo dinh
Déau xanh khd, dau l1dng, gao hodc hat bap.
Bang keo

Thdi gian can thiét:

15 phut

Thuc hién:

bat ngugc mot cai ly xuéng ban.

B&t dau tai dinh va di chuyén dén miéng ly, ddy dinh qua ly theo hinh xo0dn &c. Tiép
tuc ddy dinh dén khi ching cham mat thanh ly bén kia, hodc cho d&n murc cé thé dé
dugc. Ban ¢ thé dé vira khoang 15 cay dinh quanh ly trudc khi cham miéng ly.

Lap lai cac budc trén vai cai ly khac.

Dat mot ndm dau xanh, dau l1dng hodc két hdp nhitng hat cé & trén vao trong mot
cBc, sau dd can than bang dan miéng hai cai ly lai vdi nhau.

Lat nghiéng hai cai ly tir t&r va 1dng nghe am thanh. Thi s& dung 6ng thay cho ly.

Viéc thay déi s8 lugng hodc vi tri clia dinh c6 anh hudng gi? Am thanh thay ddi nhu
th& nao néu ban thay ddi d6 vat bén trong ly hodc k& ca thay déi loai ly st dung?

Diéu gi dang xay ra?

Khi dau rgi va va phai dinh ching lam dinh rung dong tao am thanh. Su
rung dong dugc truyén dén ly va sau dé khong khi bén trong ly va xung
quang tao rung déng nhiéu hdn va am thanh I8n han. Néi cach khéac, ly lam
khéch dai am thanh.




Science concept:

Vibrations

You’ll need:

e 2 paddle-pop sticks
Thick rubber band
2 thin rubber bands

two short (1.5-2cm) lengths of straw

Time required:

15 minutes

What to do:
Stretch the thick rubber band over one paddle-pop stick so that it wraps around the
stick like a belt.

Place one straw between the band and paddle-pop stick, about 1cm from the end of
the stick. Place the other straw on top of the runner band, about 1cm from the
other end of the stick.

Place the other stick on top of the straws.

Use the two small rubber bands to hold the straws and sticks together. Wind them
around the sticks on the outside of the straws.

Your kazoo is now finished! Hold it to your lips and blow through it to make a
sound.

What’s happening?

If you look at the kazoo side-on, you will see that the straws give the rubber band
plenty of space to vibrate between the paddle-pop sticks. Blowing over the rubber
band makes it vibrate back-and-forth, producing a sound.




Khai niém khoa hoc:

Su rung dong.

Ban sé can:

e 2 que gb det nhu mai chéo (que kem)
e DAy cao su day
e 2 day cao su mdng

e Hai 6ng hat ngan (dai khoang 1,5 - 2cm)

Thdai gian can thiét:

15 phut

Thuc hién:

Kéo cdng sdi day cao su day lén mot que gb dé né quan xung quanh que gidng nhu
day dai.

D&t mot 6ng hat vao giita sgi day véi que gd, cach dau que khoang 1 cm. P&t 1 6ng
hat khac vao ranh dau day cao su, cach dau con lai cia que khoang 1cm.

bat moét cai que khac trén dau cac 6ng hut.

Dung hai sgi ddy cao su nhd dé gilt cac 6ng hat va cac que vd8i nhau. Quan ching
xung quanh cac cay que & bén ngoai cua cac 6ng hut.

Ong sdo cadu clia ban bay gid d&d hoan thanh! Gilt n6é trén moi ban va théi n6 dé
tao am thanh.

biéu gi dang xay ra?
Né&u ban nhin vao bén héng clia 8ng sdo cadu, ban s& thdy cac éng hut dé cho cac
day cao su nhiéu khoang cach dé cac que gd rung dong. Thdi qua day cao su lam

noé rung déng qua lai, tao ra am thanh




Science Concept:

Vibrations and amplification

You’ll need:

60cm string (not the smooth plastic type, cotton twine is best)
Paperclip

Disposable cup or with a small hole in the centre of the base (you can use a pin
or drill to make the hole)

Dishcloth
Water

Time required:

10 minutes

What to do:

Tie one end of the string to the paperclip, then thread the other end of the string
through the hole in the cup, so that the string hangs through the body of the cup,
and the paperclip sits outside the base of the cup (it should look a little like a bell
with the string hanging down through it).

Wet the dishcloth with the water. Hold the cup firmly in one hand with the string
hanging down towards the floor. With the other hand, wrap the cloth around the
string and pull it downwards in a jerky motion. The cup should ‘cluck’ as you do
this.

Try repeating the experiment with different sized containers.

What’s happening?

As you rub the cloth down the string, it causes friction and makes the string vibrate
— this causes the sound. All sounds are caused by some sort of vibration. The
vibrating string causes the cup and the air inside the cup to vibrate, resulting in the
sound being louder or amplified. Larger containers produce deeper and louder
sounds.




Khai niém khoa hoc:

Su rung dong va su khuéch dai

Ban sé can:

Sgi day dai 60cm (khong dung loai nhua déo, day bén c6-tong la tot nhat).

Kep giay

Ly gidy dung mét [an véi mot 16 thung nhd & gilra ddy (ban cé thé st dung ghim
hodc mdy khoan tao 16 thung)

Khan lau bat

NuUGc

Thdai gian can thiét:

10 phut

Thuc hién:

Budc mot ddu day vao kep gidy, sau dé xau dau day con lai xuyén qua cai 16 trén
ly, d€ sgi day treo qua than cbc, va kep gidy ndm ngoai dé€ ly (nd sé giéng nhu cai
chudng nho vdi sgi day treo tha xudng dudi).

Tham udt khan rira chén véi nudc. Cam chac cai ly trén mot tay vdi sgi day treo tha
xuéng san nha. Vdi ban tay con lai, quan miéng khan xung quanh sgi day va kéo né
theo hudng xudng dudi theo chuyén ddng dép dénh.

Tha 1ap lai thi nghiém vdi cac binh chlra c6 kich thudc khac nhau.

biéu gi dang xay ra?

Khi ban co khan xu6ng sgi day, ndé gay ra ma sat va lam sgi day rung dong- diéu
nay tao ra am thanh. Moi am thanh dugc tao ra bdi cac loai rung dong. Sgi day
rung lam cai ly va khong khi bén trong ly rung Ién, két qua la am thanh to Ién hoac
dudc khuéch dai.




Science in the real world

A Zulu instrument called an “Ingungu” (een-goon-goo) is very similar to a clucking
cup. It looks like a long drum that is held between the legs while the player is
sitting, with a rope coming out from the stretched drum skin on the far end. The
player wets their hands and pulls them along the rope causing a vibration that is
amplified by the drum skin and barrel. The result sounds like a wounded hippo, and
it makes a great bass line for vibrant Zulu dance tunes.




Khoa hoc trong thuc té.

MOt dung cu nhac clia ngudi Zulu dudc goi la “Trong Ingungu” (een-goon-goo) rat

giéng vai ti€ng cai ly kéu. N6 trong gibng mét cai tréng dai dugc gilt & gilra bdng 2

chan cla ngudi dang ngodi chai trong, v8i mot sgi day thiung tuir da tr6ng kéo dén
dau kia. Ngugdi chai lam udt dbi ban tay cua ho va kéo ching doc theo day gay ra
su rung dong dudc khuéch dai bdi da tr6ng va thung trong. Két qua &m thanh nhu
mot ha ma bi thuong, va nd tao ra dong nhac tuyét vgi cho diéu nhay ngan vang

cua ngudi Zulu.




Science Concept:

Vibrations

You’ll need:

Length of corrugated plastic tubing (note: some tubes work better than others,
depending on their diameter and the depth and spacing of the corrugations. Try
a swinging few around until you find one that sings well)

Garbage bag
Masking tape

Leaf-blower or hair dryer (optional)

What to do:

Check that no other people, or delicate objects, are nearby before starting the
activity.

Hold one end of the tube, and spin it around over your head. Start spinning slowly,
and then spin faster and faster. You should hear the note produced by the tube
change pitch.

See how many notes you can make the tube sing.
Try changing the length of the tube- does this change the pitch it sings at?

Try taping a garbage bag to one end of the pipe, then filling the bag with air from a
leaf-blower or a hairdryer on its coolest setting. Once the bag is full of air, hold it
under your arm and squeeze the air out. You have just created a singing-tube

bagpipe!

What’s happening?

Air moves through the tube (in the end near your head and out the far end) as you
spin it around. You can check this by holding the tube in a bucket of bean-bag
beans while you spin it. They will travel up through the tube and be spat out the
end, resulting in a large mess).

As the air moves through the tube, it spins in tiny vortices as it moves past the
corrugations. These vortices move back-and-forth, creating vibrations. We hear
these vibrations as sound. Spinning the tube faster increases the frequency of the
vibrations, and therefore changes the pitch of the sound you hear to a higher
sound.




Khai niém khoa hoc:

Su rung dong

Ban sé can:

Ong nhua gép khic dai (chG y: mdt vai 6ng tdt hon nhitng cai khac, dua vao
dudng kinh va d6 sau cua ching va khoang cach cua cac nép gap). Thd nhiéu
cai dén khi ban tim dugc cai cé tiéng reo tot).

Tui rac
Bang keo

May thdi 1& hodc may sdy toc (tuy chon)

Thuc hién:

Kiém tra khéng cé ai khac, hodc d6 vat dé v & gan phia trudc chd thi nghiém.

Gilr mét dau cda 6ng, va quay n6é xung quanh trén dau ban. B4t dau quay moét cach
tUr tUr, va sau dé quay cang luc cang nhanh han. Ban sé nghe n6t nhac dugc tao ra
bdi su thay ddi cudng do.

Xem bao nhiéu n8t nhac ma ban cé thé lam cho céai 8ng phat ra.

Thr thay ddi chiéu dai clia 6ng - diéu nay cé lam thay dé cudng d& am thanh cla
né khéng?

Th quén 1 tdi réc vao mdt dau cua 6ng, sau do thdi day khdng khi vao tdi bang
may thdi |4 hodc may sdy tdc vGi ché dd mat nhat cia may. Khi cdi tdi day khong
khi, gilt n6 dudi canh tay cua ban va nén khong khi ra ngoai. Ban vira tao mét ken
tui 6ng!

Piéu gi dang xay ra?

Khong khi di chuyén xuyén qua 6ng (tai mét dau 6ng gan dau cla ban va thoat ra
ngoai ¢ dau 6ng kia) do ban quay nd. Ban cé thé kiém tra diéu nay bang cach gilf
ong trong mot cai x6 chlra dau trong khi ban quay né. Ching sé du hanh xuyén qua
&ng va cudi cling vang ra ngoai, két qua 1a moét déng hon don I18n).

Khi khéng khi di chuyén xuyén qua 8ng, né quay thanh nhitng con I8¢ xody nhé vi
né di chuyén qua cic nép gdp. Nhitng 18c xody nay di chuyén qua lai, tao su rung
dong. Chang ta nghe dudc nhitng rung dong nay dudi dang am thanh. Quay 6ng
nhanh hon Iam tang tan s6 cla rung ddng, va do dd thay déi cudng dd dm thanh
ma ban nghe dudc thanh &m thanh cao han.




Science concept:

Vibrations

You’ll need:

e Section of pvc piping, about 20mm in diameter and 20-30 cm in length
e Balloon

e Packing tape

Time required:

10 minutes

What to do:

Use the packing tape to attach the balloon over one end of the PVC pipe.

Blow through the other end of the piping to blow up the balloon. Hold the air inside
the balloon by pinching its neck.

Stretch the balloon to one side of the pipe to form a skin over the pipe opening.

Slowly move the balloon, allowing a small amount of air to flow out through the
tube. This should make the skin vibrate.

Try stretching the balloon and releasing it, or changing the angle at which you hold
the balloon.

Use paper towel and methylated spirits to wipe clean the PVC pipe before and after
you have used your balloon tuba.

What’s happening?

The section of balloon that forms the skin over the end of the pipe vibrates as air
blows out of the balloon. This vibration causes the air inside the tube to vibrate and
produces a sound. Higher frequency vibrations create a higher pitched sound.




Khai niém khoa hoc:

Su rung dong.

Ban sé can:

e Doan 6ng nhua PVC, dudng kinh khoang 20 mm va chiéu dai khoang 20-30cm.
e Bong bdng

e Bang keo

Thdi gian can thiét:

10 phut

Thuc hién:

S& dung bang keo dan bong bong 1én mo6t doan cudi cua 6ng PVC.

Thdi vao dau con lai cia 6ng dé bong bong to |1&n. Gilt khdng khi bén trong bong
bdng bang cach cot chdt cé béng.

Cang bong béng 1én mdt mét clia 6ng dé€ tao thanh I8p da trén phan dau cua éng.

Di chuyén bong bong mdt cach tir tir, cho phép lugng nhd khdéng khi thodt ra qua
ong. Diéu nay lam cho I8p da rung dong.

Thi kéo cdng bong bong va tha né ra, hodc thay déi géc tai noi ban gilt bong bdng.

S&r dung khan gidy va con pha metanola dé€ lau sach 6ng PVC trudc va sau khi ban
st dung ken bong bong.

biéu gi dang xay ra?

Phan bong bong tao thanh I8p da trén 6ng rung dong do khdéng khi trong bong béng
thoat ra ngoai. Su rung dong nay lam cho khong khi bén trong 6ng rung déng va
tao ra am thanh. Tan s6 rung déng cao han tao cudng dé6 am cao han.




Science concept:

Vibrations

You’ll need:

Rigid PVC piping (approx. 30cm long)
Disposable rubber glove

Packing tape

Length of flexible rubber tubing (approx. 30cm)

Time required:

10 minutes

What to do:

Note: this instrument is similar to the Balloon Tuba, which we suggest you try
making first.

Place the open end of the glove over the top end of the rigid PVC piping. Tape the
glove around the pipe. Make sure the seal is airtight.

Cut the tip off the top of the glove’s thumb and feed the end of the flexible rubber
tubing into the hole. Tape the tubing into the thumb of the glove, again making
sure the seal is airtight.

To make a sound, blow into the plastic tubing and pull the glove back towards
yourself, so that the glove is stretched taught over the pipe.

What happens to the sound if you change how tightly stretched the glove is over
the end of the pipe?

What’s happening?

By pulling the fingers of the glove over the top of the tube you are making a skin
over the top of the pipe with the rubber from the glove. When you blow air into the
tubing through the thumb it makes this skin to vibrate as the air escapes. This
makes the air inside the pipe vibrate, producing the sound. You can change the
pitch of the sound by changing how tightly stretched the glove is over the top of
the pipe.




Khai niém khoa hoc:
Su rung dong

Ban sé can:
Ong PVC cling (dai khodng 30cm)
Bao tay cao su da su dung
Bang keo

Ong cao su déo dai (khoang 30cm).

Thdai gian can thiét:

10 phat.

Thuc hién:

Chu y: Dung cu nay giéng vdi ken bong bdong Tuba, cai ma chidng t6i dé nghi ban
th(r lam trudc tién.

D3t phan cé tay cla gdng tay Ién mét dau cia 6ng PVC clng. Budc géng tay xung
quanh 8ng. Phai chéc chan la chd budc dudc bit kin.

Cat bd dinh dau phan ngoén tay cai trén bao tay va cho doan cudi 6ng cao su déo
vao 16 hd. Budc 8ng vao phan ngoén tay cai ciia bao tay, mét [an nifa hay chic chin
chd budc dudgc bit kin.

D€ tao ra dm thanh, théi vao 6ng nhua va kéo bao tay hudng vé phia ban, dé bao
tay dugc cang ra trén 6ng.

Diéu gi xay ra v8i &m thanh néu ban thay déi cach kéo cdng bao tay trén dau 6ng?

Diéu gi dang xay ra?

Bang cach kéo nhiing ngdn tay cua bao tay trén dau 6ng ban dang tao ra mét I16p
da trén 8ng véi bao tay bdng cao su. Khi thdi khéng khi vao éng xuyén qua phan
ngon tay cai lam I8p da nay rung déng do khong khi thoat ra. biéu nay lam khoéng
khi bén trong &ng rung doéng, phat ra &m thanh. Ban cé thé& thay d6i cudng dé cua
am thanh bang cach thay d6i cdch kéo cang bao tay trén dau éng.




Science concept:

Vibrations

You’ll need:

e A sheet of paper

e Scissors

Time required:

5 minutes

What to do:

Cut out a piece of paper approximately 10cm long and 5cm wide.

Fold the paper in half widthways so that you end up with a doubled-over piece 5cm
square.

Bend each of these halves back on themselves so that the paper has three creases.
Unfold these halves so that you return to the 5¢cm by 5cm size.

Cut two small triangles out of the paper at the fold.

Bring the paper to your mouth so the sides rest against your face and the section
with the holes points away from your face. Hold the paper in place by resting a
finger on each side of your mouth.

Blow into the piece of paper. What sort of noise do you hear?

What’s happening?

As air rushes through the two small holes, the paper begins to vibrate very quickly.
This rapid vibration causes a high pitched screeching noise.




Khai niém khoa hoc:

Su rung dong

Ban sé can:

o MOt tG gidy

e Kéo

Thdi gian can thiét:

5 phat

Thuc hién:

Cat mot manh gidy dai khoang 10cm va réng khoang 5cm.
Gap mot nura td gidy theo chiéu ngang thanh 2 manh hinh vuéng 5cm.

UBn cong mét sau clia mdi nira t& gidy dé 1am cho gidy cé 3 nép gdp. M3 cac phan
ntra ra dé tré vé kich thudc 5cm x 5cm.

Cat hai hinh tam gidc nho ra khoi tg gidy tai nép gép.

Pua td gidy dén miéng cla ban dé cac canh ty vao mét ban va phan 16 hd hudng xa
mét ban. Giff gidy tai chd béng cach chéng mdt ngén tay 1én mdi bén miéng.

Thai hoi vao manh gidy. Loai ti€éng 6n ban nghe dudc la gi?

biéu gi dang xay ra?

Khi ludng khong khi xuyén qua hai 16 hd, t& gidy bat dau rung ddng rat nhanh. Su
rung dong nhanh nay gay ra ti€éng 6n chdi tai tan sé cao.




Science concept:

Vibrations

You’ll need:

o 2 empty soft drink cans

e A big breath of air!

Time required:

5 minutes

What to do:

Very lightly hold a can upright with your thumb resting on the bottom rim of the
can, and your middle finger holding the outer edge of the top rim of the can.

Hold the other can the same way in the other hand.

Bring the two cans together until they are almost touching.

Blow as hard as possible through this gap to make a high pitched squealing noise.

If you don’t hear the sound, move the cans closer together and further apart until
you do.

Tip: hold the cans as loosely as possible, and blow using a short, sharp breath.

What’s happening?

Blowing between the cans makes the air between them move very quickly. The two
cans bounce against each other very quickly and they begin to vibrate. The small
sound made by these vibrations is amplified inside the cans making a very loud,
high pitched sound.




Khai niém khoa hoc:

Su rung dong

Ban sé can:

e 2 lon nudc ngot réng

o« M6t hai day khi

Thdai gian can thiét:

5 phat

Thuc hién:

R&t nhe nhang gilr mot lon thdng dliing vGi ngdn tay cai cia ban & trén mép day lon
va ngén gilra cua ban gilr dudng ria cia mép trén cua lon.

Cam lon khac tudng tu nhu vay trong tay kia.

Pua 2 cai lon lai gan nhau cho dén khi ching gan nhu cham vao nhau.

Th&i manh nhét cd thé xuyén qua khe hd nay dé tao nén mot ti€ng 6n tan s cao.

Néu ban khéng nghe thdy 4m thanh, di chuyén nhiing cdi lon lai gdn nhau hon va
cach xa han cho dén khi ban nghe dudgc.

L&i khuyén: Cam cac lon mét cach 16ng éo c6 thé, va thGi mot hai ngdn, mot hoi
manh mé.

Diéu gi dang xay ra?

Khi thdi vao giira hai cai lon 1am cho khdng khi gitta ching di chuyén r&t nhanh. Hai
lon d6i Ién nhau rdt nhanh va ching bat dau rung déng. Nhitng am thanh nhé ma
dudc tao ra bdi nhitng rung dong nay bi khéch dai bén trong lon trd thanh am
thanh 16n cé tén sé cao.




Science Concept:

Sound propagation through different mediums

You’ll need:

Metal oven rack or bathroom rack
Metal tablespoon

String

Scissors

What to do:

Cut two lengths of string to about 60cm in length, and tie them to the top corners
of the oven rack.

Wrap the free ends of the rope around your index fingers, then stick your fingers in
your ear (they don’t need to stick right in, just rest them against the opening of
your ear). While standing up, lean forwards slightly so that the oven rack dangles
freely in front of you.

Ask another person to strike the oven rack using the tablespoon. What does it
sound like?

Now remove your fingers from your ear and ask the other person to strike the oven
rack again. Does it sound different?

Repeat the experiment using other kitchen utensils. Try adding many strings to the
same oven rack so that multiple people can listen to it at once.

What’s happening?

When discussing the science of music, we often talk about sound waves (or
vibrations) traveling through air, but they and also travel through other materials.

The molecules (tiny particles) in liquids and solids are much more closely packed
together than they are in gases like air. This allows soundwaves to travel through
solids and liquids much more quickly and efficiently than it does through gases.

In this activity, when you put your finger in your ears, the vibrations travel directly
up through the metal, to the string and to your ears. If your fingers are not in your
ears, the vibrations travel from the metal, to the air around the metal, and
eventually to your ear, during which time a large proportion of the vibrations are
lost in the air around you.




Khai niém khoa hoc:

Su truyén am thanh qua nhiéu trung gian khac nhau.\

Ban sé can:
Vi nudng hodc gia treo bang kim loai

Thia sup kim loai

Thuc hién:

Cat hai sgi day dai khoang 60 cm va budc chidng vao goc cua vi nudng.

Quan dau sgi day xung quanh ngon tay tréo cua ban, sau dé, dat nhirng ngdn tay
Ién tai ban (khéng can dat ching vao ngay trong tai, chi cdn dé€ chung &p vao tai
ban). Trong khi d'ng 1&én, nghiéng vé phia trudc mot chdt dé vi nudng du dua tu do
trudc mat ban.

Nh& ngudi khac dung thia stp gb vao vi nudng. Am thanh né nghe nhu thé nao?
Bay gid, dua cac ngon tay ra khoi tai ban va nhd ngudi khac go vao vi nuéng lan
nifa. Am thanh nghe c6 khac khéng?

L3p lai thi nghiém bang cac dung cu nha bép khac. Thir dat nhiéu day Ién cung mot
vi nudng dé nhiéu ngudi cé thé nghe ngay lap tiec.

Diéu gi dang xay ra?

Khi thdo ludn vé am nhac, ching ta thudng ndi vé séng am (hoac rung dong) di
chuyén xuyén qua khéng khi, nhung chiing ciing di chuyén qua cac vat liéu khac.

Nhirng phan t& (cadc hat ti hon) trong chat 16ng va chét ran lién két véi nhau chat
ché han la cac phan tur trong chat khi nhu la khéng khi. Diéu nay cho phép séng am
di chuyén xuyén qua chét rdn va chat I16ng nhanh han va hiéu qua hon so vdi khi nd
Xuyén qua chat khi.

Trong thi nghiém nay, khi ban dat nhirng ngdén tay vao tai minh, su rung dong lap
tirc di xuyén qua kim loai dén day va dén tai ban. Néu nhirng ngoén tay clua ban
khéng & trén tai ban, su rung dong truyén dén kim loai, dén khéng khi & xung
quanh kim loai va cudi cung la dén tai ban, trong su6t thgi gian nay mot phan Ién
su rung dong bi mat trong khong khi xung quanh ban.




Science Concept:

Friction

You’ll need:

e Two phonebooks or other soft-cover books of a similar size.

What to do:

Starting from the back of the books, interlock each page (lay a page from one book
over a page of the other over and over again), until the two books are completely
interlocked. This process doesn’t have to be perfect- if you fold a few pages two-at-
a-time it won’t really matter.

Try to pull the books apart. Ask a friend (or several friends) to try to help you to
pull them apart. You should find the books are quite firmly stuck together.

What’s happening?

The phonebooks are stuck together due to a force called friction. Put simply, friction
can be thought of as the resistance encountered by something when it is moved
over or across another objects.

Friction holds the pages of the books together and the only way to separate them is
to take them apart page by page, the same way you put them together. You will
notice that the pages on the book are slightly rough to touch and this causes
friction when they try to slide past each other.

There are three main types of friction:

e Static friction, which you experienced in this activity, is the resistance that
causes two bodies not to slide past each other.

Kinetic friction is the resistance when two bodies begin to slide, such as when
you fall off your bike and grind your knees. Kinetic friction can create heat —
try rubbing your hands together — and, if the surfaces are of different
hardness, a lot of damage to the softer body.

Rolling friction is the resistance of two objects that are in contact but are
then peeled away from each other, such as ripping apart Velcro tape or a
wheel rolling along the ground. Rolling friction is generally the weakest form
of friction.




Khai niém khoa hoc:

Ma séat

Ban sé can:

e Hai quyén danh ba dién thoai hodc hai bia sdch mé&m cé kich thudc tuang tu.

Thuc hién:

Bat dAu tir phia sau cta cudn sach, gai mdi trang vao nhau (dit mot trang tir mot
trong nhirng cudn sach trén moét trang khac han va han nira), cho dén khi hai cuén
sach hoan toan dugc cai dan xen. Qua trinh nay khong phai la hoan hao - néu ban
gap moét vai lan hai trang moét ldc, né sé khéng thuc su quan trong.

Hay th’ kéo nhitng cudn sach ra khoi nhau. Nhd moét ngudi ban (hoac mét s6 ban
bé&) d& cb géng gilp ban kéo ching ra. Ban s& thdy cdc cudn sach gén kha chic
chdn véi nhau.

Diéu gi dang xay ra?

Nhirng quyén danh ba dién thoai dinh lién vdi nhau bdi mét Iuc con dugc goi la luc
ma sat. Noi mot cach dé hiéu, luc ma sat cé thé xem nhu mot luc cdn xay ra khi di
chuyé&n mot vat 1&n trén hodc xuyén qua mot vat khac

Luc ma sat khi€n cdc trang sach dinh lai v8i nhau va cach duy nhat dé tach rdi
chlng ra la tach r&i tirng trang sédch mot. Ban can chl y rdng cac trang sach trong
quyén danh ba c6 bé mat san sui, day cling 1a mét yéu t6 tao nén luc ma sat khi
cac trang sach trugt Ién nhau.

Co6 ba loai luc ma sat :

Luc ma sat tinh, dugc minh hoa trong quyén sach nay, Ia loai luc can dugc
tao ra khi hai ch( thé& khéng trugt 1én nhau.

Luc ma sat ddng la luc can dudc tao ra khi hai chi thé cé ti€p xuc trugt 1én
nhau, chdn han nhu khi ban ngé xe dap va dau g&i trugt trén mat dudng. Ma
sat ddng co thé sinh nhiét — c8 géng 16ng hai canh tay vao véi nhau — va néu
nhu bé mat ma sat cdé do cirng khac nhau thi sé gay tao ra nhiéu vét thuong
trén phdn mém cua cd thé.

Ma sat 13n 1a luc can cla hai vt thé ti€p xic véi nhau nhung sau dé tach rdoi
nhau, vi du nhu hai vat thé 18n qua nhau. Ma sat 1&n thudng la hinh thic yéu
nhat cua ma sat.
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