Climate change
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A sample: Response 1

Recording sheet

Modelling the effect of global warming on sea levels

Observations

Draw the water level after
warming or meltirg

Experiment 1: Before warming
Warming of the oceans
Modelled by warming

water in a flask. Water

/ level

After warming
Ttevv\? HZO) T va\%mé

A

Experiment 2: Before warming

Warming of floating sea
ice

Modelled by melting ice 5 ice cubes
floating in a beaker of (crushed)
water.

After warming

weker levd ..v\c!r\-w\ae‘;

O

Experiment 3:

Warming of ice on land
Modelled by melting ice

above a beaker of water. 5 ice cubes

{crushed)

\ Water

level

After warming

\,\)a\‘h/ |M‘ &

4




A sample: Response 1

Section 1: Interpreting evidence

1. Use your recorded observations from Modelling the effect of global warming on
sea Jevels to complete Table 1.

Table 1

Global warming
event

Effect on sea level

(circle your
prediction)

Use the ohservations from the modelling
experiments to support your prediction.

Warming of water
in the oceans

« The oceans
cover about two
thirds of the
Earth’s surface.

fall

no effect

Warming of ice in
the Arctic Ocean

The Arctic ocean
is

« about twice the
size of Australia

« mostly covered
by floating ice
about 3 mefres
thick.

rise

fall

'L!fsthe\\i;/j\gc‘w\b\/\@ﬁfw.«wgw{
c\(&/\&c&mﬁ@za\bwﬂuf\wa ......

Warming of ice in
Antarctica

The continent of
Antarctica is

« about twice the
size of Australia

« covered with a
layer of ice
about 2

kilometres thick.

falf

no effect

inze Mdardica will cavse the cen
lewel & v




A sample: Response 1

Use the evidence below to answer questions 2 to 5.

In 1995, scientists at Vostok Station in Antarctica drilled o
. . . L . Falling Vostok
down 3.6 kilometres and retrieved ice cores containing air show drilling ring
bubbles which have become trapped in snow over the past - -
Layers of

400 000 years. bt

By analysing the air in the bubbles, scientists were able to

calculate the Taverage global temperature over the past los core
400 000 years. & deep
+

average global temperature is the mean temperature of the air at the Earth’s

Ice layers
surface

400 000

Graph 1 shows the results of this investigation.

Graph 1
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**Ice ages refer to times when the polar ice caps expanded and much of the northern hemisphere was covered in ice.
*Interglacial warm periods are warm times between ice ages

2. Describe how the average global temperature has varied over the past
400 000 years.

he_overaae cldel Cempuede et vewied ey W the past




A sample: Response 1

3. Use any patterns in the graph to predict how the temperature might change
in the next 20 000 years. Explain.

..Pf.es.?.tsz\‘.r.\ﬁ....he..k\/.\.g,...gr.esek. e E{?.ff.J:L.....5\9%3...&@mwei‘:\!?.....é(ﬂ!irﬁ
b acv&ww-'\veffeﬁf‘seftmJ\PemL&&maW@éw*c\y

4. Describe how sea levels may have changed over the past 20 000 years.
In your answer, refer to Graph 1 and your answers to question 1.

Dating dhe ok 20000 s éavs,ﬂumwugﬁév\eawfm

ANCensld ..{;.'*;2..&\:/.:.A.c.gsz@\.‘.wﬂ..ﬁg...%é..ﬁ;{(z..q}.w.\m&,...ay.\.y..émﬁessﬁ

Thechora. tae. sen Jovel . dnodd howt ricen i e
RO ZOO0D YN oo

Aboriginal stories record that the Moreton Bay islands were once part of the mainland,
but long ago, whter filled all the low areas, separating Stradbroke, Moreton and the

other islands from the mainland.

5. Archaeological evidence shows that Aboriginal people have lived in

Australia for over 50 000 years.
Does the evidence from Graph 1 and the modelling experiments support

these Aboriginal stories? Explain.

“\ﬁywszulvu\wbex nced. 5. ""*.?”\WNW\VDW\Q“\E




A sample: Response 1

6. Does the evidence presented in Graphs 2 and 3 support the following
hypothesis? Explain.

“The Earth is becoming warmer due to increased amounts of carbon dioxide in the
atmosphere”

WX ..@...‘(e‘mg«vcb\’c ko vse,ne ik dees nd ke the (G

m%eeéml&mﬂ&tm%w M«ﬁ‘—‘«,wmy}«uﬁbe«m .............

.........................................................................................................................

7. Offer a different hypothesis to explain the evidence presented in Graph 2 and
Graph 3.

Tkﬁ\“waoxse'\wwaQ@\\Dod‘iewwvbﬂZﬁ ...... Canging..
e awewnk ok (G v fhe afimos et te tnemase’

............................................................................................................
............................................................................................................




A sample: Response 1

Section 2: Applying knowledge to form an opinion

Since the Industrial Revolution of the 1800s, human activity has been contributing
significant amounts of CO; into the atmosphere.

For example, heating water for use in homes can produce CO;.

Most people in Australia choose to use electric, gas or solar hot water systems.

Use the information given below to answer questions 8 to 14.

Electric hot water systems

Most of Australia’s electricity is generated by burning coal (carbon) which combines with
oxygen from the air, producing carbon dioxide.

The heat from burning coal boils water, producing steam to drive turbine-powered
generators which produce electricity (electrical energy). Electrical energy is transmitted in
wires to the electric hot water system in our homes. The electric element in the hot water

system heats the water.

Energy Diagram 1 shows the energy changes that occur when electricity from a coal-fired
power station is used to heat water in an electric hot water system at home.

Energy diagram 1: An electric hol-water system

- f_‘//’

.o

A Y

Chemical Heat Heat Kinetic Kinetic Electrical Heat
enefgy in energy in enerqy in energy in enesgy in energy in energy in
coal flame steam turbine generator wires water

Kev anergy transferad or transforned
' _ “ne widtn of 're aTow ngicates I _  wadte
- “ng amourt of energy tansfecac - reat

ot transformed)

8. Write aword equation for the burning of coal (carbon).

........ CDCA\Q(u%pt\\*Q%yﬁm’?CW)mmA!m&@.

Use chemical symbols to write a balanced equation for the burning of coal.




A sample: Response 1

Gas hot water systems

A gas hot water system heats water by burming

gas. nf

The gas used in a gas hot water system is mostly
methane (CH,). Methane burns by combining with
oxygen to produce carbon dioxide and water.

Hol water
Colo watersmd

&==Gas

9. Draw alabelled energy diagram below (similar to Energy diagram 1 on page
12) to show the energy changes that occur in a gas hot water system.

p——

— A A
l L ) v é / :Jl 9\ » waste het
T Y W) 5 W
- .) T enery &/pnﬁw
(hom col deay \{w!( -u\wj-/ Henk P/V\brby o V\QZ: e J
a W,\Q_ ™ -L\AMQ " wo\{cr

10. write a word equation for the burning of methane.

11.Does using a gas hot water system produce more or less CO, than using an
electric hot water system? Explain by referring to the energy diagrams.

JA"W@‘”H fhe roye *’—W.gy...9.9:.»!.96....V.\.%.?.O.Q.é...ia..‘(m..x&.sﬁcﬁ.,..w WQUW‘V‘;...

.............................................................................................................................




A sample: Response 1

Solar hot water systems

A solar hot water system heats water by absorbing
heat from the sun

12. Draw a labelled energy diagram for a solar hot water system.

(\\c,wd(a\ enivepy K '-\,(p\'((/ rosl"‘\'\lov\ -7 he m‘k ev\aa\/ E
W swn ensray AP \-‘ﬂk{ in (,o“ﬂ‘k"“ A wonke v

13.Does using a solar hot water system emit CO,? Explain.

\)é‘vﬁv\aiw\w{wo\‘éws,cskwéwv\okw*(%T\Mﬁ‘ﬁ ............
\Duwsﬂt\thr\ovrvgessé)o%sn[wquWJ(@cqwla‘wi .........

.....................................................................................

14.p0 your answers to questions 8 to 13 support the following hypothesis?
Explain.

“Qur energy choices can affect the amount of COz released into the atmosphere.”

..l.&...Jéaas....sv.\pp.c.fﬁ..!cm....L\yrgﬂam‘s...ﬂ.\é...‘.C.\.\@.@....mm@ ..................
dneiseaalleonit dillead wmende ok (D il
LOm\/z\t’.Ljo«mﬁyﬁw\chJCLL€(M0§<~L0“°NM‘avmrQAM€.
%\Qwsp\a(kw&/\ﬂwﬂ TL\OL*[D'€€MV€%t'f3 (hotees

Aot oled Dne amant. of (0 emibbedo




A sample: Response 1

“Global temperature changes occur naturally, so there's nothing we can do about it.
Anyway, there's no problem being a few degrees warmer.”

15.Whatiis your opinion of the statement above?
agree disagree @\Ily ag}e\ (circle one)

Justify your opinion by referring to:
« historic and recent temperature and CO, data in questions 2 to 8
. information about energy choices in questions 9 to 13

- your predictions from the model in question 1

Adoed. Tempercine. dhancesda.cscd nekirelly.. ...

...... %\.v.\.o.c:\....tgm?zxz%w.@s..J.q.o....z?s..e;.=..ﬂ./.\.:¢.m.t[m2., i hamans




‘Paleqe|

ANy pue umelp
Al1eso sweibelp
ABiau3z -suonenba
[eoiwayo Bunum uaym
sjew.oy} pajdesoe
pasn ‘Juswnbie ue
Bunoniysuod pue
suolsnjouoo Buimelp
uaym Ajgjelnooe
ABojouiwiay
JyRUSIdS pasn
Bunesiunwwo’n

EOENIE]
Sl pue abueyo ajewlo
1noge juswnbie oyualos
pauoseal e apinoid

0} 92USpPIAS pue ejep

[[Ee paiapIsuoy ‘|ieysp
paxdeE| 7| uonsanp 0}
asuodsal ay) ybnoyy
‘sasayjodAy asodoud
pue ajenjeAa 0} 82USpPIAS
JO suojjejaidiaiul

pPlleA apeiN
Bunyebsauj

‘jeay

a)sem |[e Aypuapl Jou pip
pue Jajsuel} Aiessadsuun
ue papnjoul Jnq SWJo}
ABisua paynuapl Aj}081100
swelbelp ABiou]
‘aueyjaw pue uogied

JO uonsnquwod ulejdxa

0} suonenba |eolwayd
paoue|jeq pue suoljenba
PJOM 1081100 pas
Buipuelsiapun

pue abpajmouyy

‘l'eyap

PaX2E| || pue ¢
suonsanp ybnouy
‘SUOISN|OU0D

piiea Aysn(

pue suonoipaid
a)jeJinooe axyew

0} 90UBPIAS pue
ejep pajaidiaiu|
Bunebysanuj

sjuawNBID BuloNIsUOD

pup suololpaid BURLU ‘SUOISNIOUOD

Buimbip usym ABOJOUIWIG-LIUSIOS

v JO asn ay} ul Aouany sAojdsia

9)DIISN||I PUD SWLIO) ABI1u8 |0 Ajljuspl

Al402.1102 swpiBpIp ABIsuz ‘suoinnba *suol}oIpald PUD SUOISAIDUOD

[ID BulBpPISUOD ‘SpUBUINBID DYIUSBIDS |O2IWBYD $82UDJDG PUD SOOI PIOA Ajlysnl 0} @oUSpIAS PUD DD
IN}YBISUl PUD B10INDDD SOPIAOIY 101102 YJIM SDNUULIOY [DDIWBYD SOIIM

sjaidiajul Ajo§pINd20 PUD AjJUBISISUOD ‘

SI-1 suoysaND

?<(_<t<:,<s:<:_<é i
. ‘SUOIOWITHSLIDI} PUD SI9JSUDI} (|0 -

"92USPIAS PUD DIOP

Sl 7l "L 9 suoyseno L 01 ‘6 g suoyseno €L'LLS v '€ T I SUoHsen©

"V ||eJono
ue aq 03 pabpnl si
3 ‘Bunesiunwwon
pue Bunebnsaaul
‘Buipueisiapun
pue abpajmouy
10 [9A9] ybiy Aian
e sajelisuowap
asuodsal siy} sy
apeub |jesanQ

‘swpIBpIp ABlous pup suoyonba

|021WBYD Ul sipuwiioy ajpudoiddo sesn S U S O B SRy ek

asodoid pup a4pN|PAS O} JuswnBID
DYI}UBIOS PUD SDUSPIAS ‘DJOP SIS

‘suoloWIO)SUDI} ABIous puo
soBupyd [DoIWBYD UIp|dXe PUD 8qUIseP
0} swpJBPIP pup suolpNba sasn

‘90uUspIAG
PUD DJOP UM JUBSISUOD SuoloIpaId
SO3DUI PUD SUOISN|OUOD SMDIJ

‘sjuewnBIo pup suoloipald
‘SUOISNOUOD Ul ABOJOUILUIS} DYYUSIDS Sas(

Buypounwwod BuypbysaAu| Buipupjsiapun pup abpajmou) BuypbisaAu|

'$10840 SII PUD 8BUDYD 81OWIID INOGD UOIUIAO UD UWLIOJUI O] PUD SUOISN|OUOD MDIP O JUSWINBID JUIIUSIDS PUD 82USPIAS 85N 0] :8soding

juspnjs 92UdI2S ¢ DA — spuswbpn[ Bupipbw o} aping

¢ dsuodsay :a|dwps y



A sample: Response 2

Recording sheet

Modelling the effect of global warming on sea levels

Observations

Draw the water level after
warming or melting

Experiment 1: Before warming

Warming of the oceans
Modelled by warming

water in a flask. Water
level

After warming

Experiment 2: Before warming

Warming of floating sea
ice

Modelled by melting ice 5 ice cubes
floating in a beaker of (crushed)
water.

After warming

same

Experiment 3:
Warming of ice on land
Modelled by melting ice

above a beaker of water. 5 ice cubes

(crushed)

s

\ Water

level

After warming

/.




A sample: Response 2

Section 1: Interpreting evidence

1. Use your recorded observations from Modelling the effect of global warming on

sea levels to complete Table 1.

Table 1

Global warming
event

Effect on sea level
(circle your
~ prediction)

Use the observations from the modelling.
experiments to support your prediction.

Warming of water
in the oceans

» The oceans
cover about two
thirds of the
Earth’s surface.

fall

no effect

-alpo. e, when Warwnd...

Aocerdung. to. the.. expermaci,
W Aol i, Hhe. ﬂc&le oS
whea. wowmed, TWC L precked

Warming of ice in
the Arctic Ocean

The Arctic ocean
is

« about twice the

size of Australia

« mostly covered
by flioating ice
about 3 metres
thick.

rise

fall

n L. cxparimont, Lu‘huumﬂmg
.. fleoking . a. beakes. o} weilts;
vtlrmdlm&M
Thettfore... 1. precack..thak . the wiaem
o} ea. e thac. Aetic ocedn. LalA ol
howe o et tovonds bhe seek

Warming of ice in
Antarctica

The continent of
Antarctica is

« about twice the
size of Australia

« covered with a
fayer of ice
about 2

kilometres thick.

fall

no effect

Iu/f{/(,

Whon. md(f.& L 0 O beorkor]
\o} woked i mw wote....
bk nae,. Therorel. Pmm

M%cmmw

'M«wo.

To the wedue uvd]
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A sample: Response 2

Use the evidence below to answer questions 2 to 5.

In 1995, scientists at Vostok Station in Antarctica drilled RIS -
. . . . . . - Falling - Vostok
down 3.6 kilometres and retrieved ice cores containing air . snow - ‘| |dillingring
bubbles which have become trapped in snow over the past R N R
400 000 years.

By analysing the air in the bubbles, scientists were able to
calculate the Taverage global temperature over the past
400 000 years.

Taverage global temperature is the mean temperature of the air at the Earth’s

surface

ShOW.

e | IV

Graph 1 shows the results of this investigation.

Graph 1
20 1
T e TTTTT 7T

d snteralaci

18 Interg | warm perigds

o N /‘\

2 %
=]
et
: . 7 \

12
3 Vi \ \
)
> L4 N al’
g 8 W B
o NJ v 4
> 6 N l / N
@ Sl e \\
o 4 |
©
@ 2 **ice ages
< AEREEEN

-400,000 -300,000 -200,000 -100,000 P 0 " 100,000

resen
Time before the present (years) time

**Ice ages refer {o times when the polar ice caps expanded and much of the northern hemisphere was covered in ice.
*Interglacial warm periods are warm times between ice ages

2. Describe how the average global temperature has varied over the past
400 000 years.

the avennge. oot ﬂuduwkb A, MMW‘M
M‘fa#t,p(a/ﬁmg at. Quxied. M../&:fﬁ@.n&g.w ............
106,000 geans,,. hmwwmmwmww .......




A sample: Response 2

3. Use any patterns in the graph to predict how the temperature might change
in the next 20 000 years. Explain.

Q.. prevwusly. seen. in Hoe Qroph,.. dhe. Quer 090

0L 20 600 YAt B0 e ounth (200

4. Describe how sea levels may have changed over the past 20 000 years.
In your answer, refer to Graph 1 and your answers to question 1.

Aboriginal stories record that the Moreton Bay islands were once part of the mainland,

but long ago, water filled all the low areas, separating Stradbroke, Moreton and the
other islands from the mainland.

5. Archaeological evidence shows that Aboriginal people have lived in
Australia for over 50 000 years.

Does the evidence from Graph 1 and the modelling experiments support
these Aboriginal stories? Explain.

Ye,..50.0m yeass. ago, She wovld iy v ou te age ! G
9labal Jemperatises begar fo._ rat,. e, 0o cun.. saladed




A sample: Response 2

6. Does the evidence presented in Graphs 2 and 3 support the following
hypothesis? Explain.

“The Earth is becoming warmer due fo increased amounts of carbon dioxide in the
atmosphere”

the. neauds. showins (o, Hf\ggvaphia**cxméymmﬁ’

ek

Swppovf  Hu W@M@‘MWMR ot 005

7. Offer a different hypothesis to explain the evidence presented in Graph 2 and

Graph 3.
The..amQunt..of.Carbon. o Xae. .. 102 ot raiphece




A sample: Response 2

Section 2: Applying knowledge to form an opinion

Since the Industrial Revolution of the 1800s, human activity has been contributing
significant amounts of CO; into the atmosphere.

For example, heating water for use in homes can produce CO;,

Most people in Australia choose to use electric, gas or solar hot water systems.

Use the information given below to answer questions 8 to 14.

Electric hot water systems

Most of Australia’s electricity is generated by burning coal (carbon) which combines with
oxygen from the air, producing carbon dioxide.

The heat from burning coal boils water, producing steam to drive turbine-powered
generators which produce electricity (electrical energy). Electrical energy is transmitted in
wires to the electric hot water system in our homes. The electric element in the hot water

system heats the water.

Energy Diagram 1 shows the energy changes that occur when electricity from a coal-fired
power station is used to heat water in an electric hot water system at home.

Energy diagrom ¥: An eleciric hol-waler system

Chemical Heat Heat Kinetic Kinefic Eleckical Heat
energy in energy in enefgy in energy in energy in energy in energy in
coal flame steam tuwrbine generator wires water

Key energy transfered or transfoemed
_ {the widinh of the amow indicates _ wuite
- the amount of energy transfered I T heat

or transformed)

8. write aword equation for the burning of coal {carbon).

coal.farbon ).+ 0xggen —>carbon dioxt dX...............

Use chemical symbols to write a balanced equation for the burning of coal.

C+0, = (0




A sample: Response 2

Gas hot water systems

A gas hot water system heats water by burning
gas. ¢
The gas used in a gas hot water system is mostly

methane (CH.). Methane burns by combining with
oxygen to produce carbon dioxide and water.

Hot water
Cold watsrmm)

=—Gas

9. Draw alabelled energy diagram below (similar to Energy diagram 1 on page
12) to show the energy changes that occur in a gas hot water system.

- hﬁﬂ@‘ heok ener: et an A
dc%\%%m p {me " s’&al‘} ) Sleawn he )t wol wa\fb"%ﬂ
| | b-]r | E
7
I ‘-§ //

()

) Hansured _wosk
K@_\ :® = mc%( j’ heot

11 Does using a gas hot water system produce more or less CO; than using an
electric hot water system? Explain by referring to the energy diagrams.

Mg, ok Uon oot ek i Tt prackad.of




A sample: Response 2

Solar hot water systems

A solar hot water system heats water by absorbing
heat from the sun

12. Draw a labelled energy diagram for a solar hot water system.

N BLR VT
Ui
e |

s = el

13. Does using a solar hot water system emit CO,? Explain.

asowwmg%gw«d&mwcogab
10, chenalead. neadtiond oeecid et (Do ...

fun WK omytheng
14.p0 your answers to questions 8 to 13 support the following hypothesis?
Explain.

“Our energy choices can affect the amount of CO; released into the atmosphere.”




A sample: Response 2

“Global temperature changes occur naturally, so there's nothing we can do about it.
Anyway, there’s no problem being a few degrees warmer.”

15.What is your opinion of the statement above?

agree disagree (Spartiallg agree t (circle one)

Justify your opinion by referring to:

« historic and recent temperature and CO; data in questions 2to 8
- information about energy choices in questions 9 to 13

+ your predictions from the model in question 1
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