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1 6iOYer�cKOoriGe�is�iQsoOuEOe�iQ waWer.

6iOYer�cKOoriGe�is�maGe�E\�aGGiQJ���.��cm� oI�aTueous�siOYer�QiWraWe�Wo ��.��cm� oI�
GiOuWe�K\GrocKOoric�aciG.

:KicK�pieces�oI�apparaWus�are�QeeGeG�Wo�oEWaiQ�soOiG�siOYer�cKOoriGe�Irom�aTueous�
siOYer�QiWraWe�aQG�GiOuWe�K\GrocKOoric�aciG"

� � � � �

A �����aQG�� B �����aQG��
C �����aQG�� D �����aQG��

2 7Ke�GiaJram�EeOow�sKows�WKe�arraQJemeQW�oI�Jases�iQ�a�EaOOooQ.�

����������:KicK�pair�oI�Jases�couOG�Ee�iQ�WKe�EaOOooQ"

A arJoQ�aQG�K\GroJeQ�cKOoriGe
B arJoQ�aQG�QiWroJeQ
C K\GroJeQ�aQG�QiWroJeQ
D K\GroJeQ�cKOoriGe�aQG�QiWroJeQ
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3 6aOW�caQ�Ee�separaWeG�Irom�saQG�E\�usiQJ�WKe�processes�sKowQ.�

:KaW�is�WKe�correcW�orGer�Ior�WKe�processes"

IirsW����������������������������������������������������������������������������������OasW
A IiOWer GissoOYe eYaporaWe cr\sWaOOise
B GissoOYe eYaporaWe cr\sWaOOise IiOWer
C GissoOYe eYaporaWe IiOWer cr\sWaOOise
D GissoOYe IiOWer eYaporaWe cr\sWaOOise

4 $�mixWure� coQWaiQiQJ�eTuaO� YoOumes�oI� Wwo� OiTuiGs� WKaW�mix� compOeWeO\�EuW�Go�QoW
reacW� WoJeWKer� is�pOaceG�iQ�WKe�apparaWus�sKowQ�aQG�KeaWeG�uQWiO� WKe�WKermomeWer�
IirsW�sKows�a�sWeaG\�reaGiQJ.

$W� wKicK� posiWioQ�wiOO� WKere� Ee� WKe� KiJKesW� proporWioQ� oI� WKe� OiTuiG�wiWK� WKe� Oower�
EoiOiQJ�poiQW"

5 :KicK�oI�WKe�IoOOowiQJ�cKaQJes�wiOO�resuOW�iQ�WKe�parWicOes�moYiQJ�aW�a�KiJKer�speeG"

A ,� �J�� ,� �s�
B &2� �s�� &2� �J�
C +�2��l� +�2��s�
D 1� �J�� 1� �l�

KeaW

WKermomeWer

A

B

C

D

waWer�ouW

coOG�waWer�iQ
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6 $Q�imaJiQar\�eOemeQW�*emsium�*m��coQWaiQs�����proWoQs�aQG�����QeuWroQs.

:KicK�oQe�oI�WKe�IoOOowiQJ�represeQWs�aQ�aWom�oI�*emsium"

A *m

B *m

C *m

D *m

7 7Ke�QucOeoQ�QumEer�aQG�proWoQ�QumEer�oI�aQ�aWom�oI�P aQG�aWom�oI 4 are�sKowQ.

P 4
QucOeoQ�QumEer �� ��
proWoQ�QumEer �� ��

:KicK�sWaWemeQW�aEouW�P aQG 4 is�correcW"

A $Q�aWom�oI�P Kas�Iewer�eOecWroQs�WKaQ�aQ�aWom�oI�4.
B $Q�aWom�oI�P Kas more�QeuWroQs�WKaQ�aQ�aWom�oI 4.
C P is�aEoYe�4 iQ�WKe�same�Jroup�oI�WKe�PerioGic�7aEOe.
D P is�iQ�WKe�same�perioG�iQ�WKe�PerioGic�7aEOe�as�4.

8 $�moOecuOe�oI�arseQic�EromiGe��$s%r3��Kas�WKe�sWrucWure�sKowQ.

:KicK�properWies�couOG�Ee�correcW�Ior�arseQic�EromiGe"

meOWiQJ�poiQW�o& eOecWricaO�coQGucWiYiW\
aW�room�WemperaWure

A
B
C
D

��
��
���
���

Goes�QoW�coQGucW
coQGucWs
coQGucWs

Goes�QoW�coQGucW

���
��
���
���
���
���
���
���
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9 $�sWuGeQW�WKiQNs�WKaW�eOemeQW�4 is�a�meWaO�Eecause�iW�Kas�a�KiJK�meOWiQJ�poiQW�aQG�a�
KiJK�EoiOiQJ�poiQW.

:KaW�oWKer�properWies�couOG�eOemeQW�4 KaYe�iI�iW�is�a�meWaO"

� 4 coQGucWs�eOecWriciW\�wKeQ�soOiG.
� 4 Iorms�aQ�aciGic�oxiGe� 422.
� 4 is�maOOeaEOe.

A �����aQG�� B ��aQG���oQO\
C ��aQG���oQO\ D ��aQG��

10 ,Q�WKe�PerioGic�7aEOe��caesium��OiWKium�aQG�soGium�are�iQ�WKe�same�Jroup.�

:KicK�sWaWemeQW�aEouW�caesium�is�OiNeO\�Wo�Ee�correcW"�

A ,W�Iorms�a�QiWraWe��&s�12���.
B ,W�Iorms�aQ�iQsoOuEOe�K\GroxiGe.�
C ,W�Kas�a�GeQsiW\�JreaWer�WKaQ�poWassium.�
D ,W�reacWs�sOowO\�wiWK�waWer�aW�room�WemperaWure.�

11 $sWaWiQe�is aW�WKe�EoWWom�oI�*roup�9,,�iQ WKe�PerioGic�7aEOe.�

:KicK�oI�WKe�IoOOowiQJ�is�a�properW\�oI�asWaWiQe"

A ,W�Iorms�a�Easic�oxiGe.
B ,W�is�a�JooG�coQGucWor�oI�eOecWriciW\.
C ,W�Iorms�a�coYaOeQW�compouQG�oI�IormuOa�1a$W.
D ,W�is�GispOaceG�E\�cKOoriQe�Irom�aTueous�poWassium�asWaWiGe.

12 :KeQ� Wwo�aTueous� soOuWioQs�are�mixeG� iQ�a� WesW�WuEe��a� reacWioQ�occurs�aQG� WKe�
WesW�WuEe�IeeOs�KoW.

:KicK�sWaWemeQW�is�correcW"

A $Q�exoWKermic�reacWioQ�WaNes�pOace�as�WKe�reacWiQJ�cKemicaOs�JaiQ�eQerJ\.�
B $Q�exoWKermic�reacWioQ�WaNes�pOace�as�WKe�reacWiQJ�cKemicaOs�Oose�eQerJ\.
C $Q�eQGoWKermic�reacWioQ�WaNes�pOace�as�WKe�reacWiQJ�cKemicaOs�JaiQ�eQerJ\.
D $Q�eQGoWKermic�reacWioQ�WaNes�pOace�as�WKe�reacWiQJ�cKemicaOs�Oose�eQerJ\.

13 �.��J�oI�maJQesium�are�compOeWeO\�EurQW�iQ�pure�ox\JeQ.

�0J�����2� �0J2

:KicK�YoOume�oI�ox\JeQ�is�useG�iQ�WKis�reacWioQ�aW�room�WemperaWure�aQG�pressure"

A �.��Gm� B �.��Gm�

C �.��Gm� D �.��Gm�



�

14 ,roQ�is�proGuceG�iQ�a�EOasW�IurQace as�sKowQ�iQ�WKe�GiaJram�EeOow.

EOasW�IurQace

:KicK�sWaWemeQW�aEouW�WKis�process�is�correcW"

A &arEoQ�is�oxiGiseG�Wo�carEoQ�GioxiGe.
B &arEoQ� moQoxiGe� is� proGuceG� E\� WKe� WKermaO� GecomposiWioQ� oI� caOcium�

carEoQaWe.
C +aemaWiWe�is�reGuceG�E\�caOcium�carEoQaWe.
D ,mpuriWies�are�remoYeG�E\�WKe�KoW�air�EOasW.

15 7Ke�GiaJram�EeOow�sKows�some�oI�WKe�reacWioQs�oI�soOuWioQ�;.

:KicK�oI�WKe�IoOOowiQJ�WKe�suEsWaQce�s� is�are preseQW�iQ�soOuWioQ�;"

A copper�,,��QiWraWe�oQO\
B ammoQium�cKOoriGe�oQO\
C ]iQc�QiWraWe�aQG�copper�,,��QiWraWe
D ammoQium�cKOoriGe�aQG�copper�,,��cKOoriGe

wasWe�Jases

raw�maWeriaOs

KoW�air

sOaJ

moOWeQ�iroQ

soOuWioQ�; EOue�
precipiWaWe

Jas�WKaW�WurQs�
Gamp�reG�
OiWmus�EOue

aTueous�
soGium�
K\GroxiGe

KeaWaciGiIieG�aTueous�
siOYer�QiWraWe

wKiWe�
precipiWaWe
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16 =iQc� powGer� was� aGGeG� Wo� excess� GiOuWe� suOIuric� aciG� aW� room� WemperaWure.� 7Ke�
YoOume�oI�K\GroJeQ�Jas�proGuceG�was�measureG�oYer�a�perioG�oI�Wime.

7Ke�JrapK�OaEeOOeG�experiment 1 sKowQ�EeOow�was�oEWaiQeG.

:KicK�cKaQJe�was�maGe�Wo�oEWaiQ�WKe�resuOWs�sKowQ�iQ�experiment 2"

A +aOI�WKe�mass�oI�]iQc�JraQuOes�was�useG.
B +aOI�WKe�coQceQWraWioQ�oI�GiOuWe�suOIuric�aciG�was�useG.
C /arJer�]iQc�sWrip oI�WKe�same�mass�was�useG.
D 'iOuWe�suOIuric�aciG�aW�Oower�WemperaWure�was�useG.

17 &ruGe�oiO�is�IracWioQaOO\�GisWiOOeG�iQWo�useIuO�IracWioQs.

:KicK�opWioQ�maWcKes�WKe�IracWioQ�Wo�iWs�use"

18 0aQ\� couQWries� KaYe� WaNeQ� measures� Wo� eQsure� WKaW� WKe� amouQW� oI� suOIur� iQ�
uQOeaGeG�peWroO�aQG�GieseO�IueOs�are�NepW�Oow.

:KicK�oI�WKe�IoOOowiQJ�couOG�Ee�WKe�reasoQ�Ior�sucK�measures"

A 7o�cuW�GowQ�WKe�amouQW�oI�IueO�useG�iQ�YeKicOes.
B 7o�reGuce�WKe�aciGiW\�oI�WKe�raiQ.
C 7o�reGuce�iQcompOeWe�comEusWioQ.
D 7o�preYeQW�WKe�p+�oI�soiO�Irom�iQcreasiQJ.

IracWioQ use
A EiWumeQ IeeGsWocN�Ior�WKe�peWrocKemicaO�iQGusWr\
B GieseO�oiO IueO�Ior�aircraIW�eQJiQes
C peWroO IueO�Ior�eQJiQes�iQ�Euses��Oorries�aQG�WraiQs
D peWroOeum�Jas IueO�Ior�cooNiQJ�aQG�KeaWiQJ

experiment 1

experiment 2

Wime

YoOume�oI�
K\GroJeQ�

Jas
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19 :KicK�reacWioQ�GescriEes WKe�IoOOowiQJ�eTuaWioQ"

&��+�� &��+�� ���&�+� ��&�+�

A aGGiWioQ B cracNiQJ
C oxiGaWioQ D suEsWiWuWioQ

20 7Ke�WaEOe�sKows�WKe�oEserYaWioQs�maGe�wKeQ�aQ�orJaQic�compouQG�; reacWs�wiWK�
aTueous�EromiQe�aQG�aciGiIieG�poWassium�maQJaQaWe �9,,�.

reaJeQW oEserYaWioQ

aTueous�EromiQe Qo�cKaQJe

aciGiIieG�poWassium�maQJaQaWe�9,,� purpOe�soOuWioQ�WurQs�coOourOess

:KaW�is�compouQG�;"

A eWKaQe B eWKaQoic�aciG
C meWKaQoO D propeQe

End of paper
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Section A
$Qswer�aOO�WKe�TuesWioQs�iQ�WKis�secWioQ.

:riWe�\our�aQswers�iQ�WKe�spaces�proYiGeG�oQ�WKe�TuesWioQ�paper.

1 7Ke�GiaJram�sKows�parW�oI�WKe�PerioGic�7aEOe.�2QO\�some�oI�WKe�eOemeQWs�are�
sKowQ.�

+
& 1 )
6i P 6 &O

7i )e &u =Q $s %r

(a) $Qswer�eacK�oI�WKe�IoOOowiQJ�TuesWioQs�usiQJ�oQO\�WKose�eOemeQWs�sKowQ�
iQ�WKe�GiaJram.�EacK�eOemeQW�ma\�Ee�useG�oQce��more�WKaQ�oQce�or�QoW�
aW�aOO.�

*iYe�oQe�eOemeQW�wKicK�

(i) oxiGises�iQ�WKe�preseQce�oI�waWer�aQG�air�Wo�Iorm�rusW�

(ii) Iorms�aQ�ioQ�oI�Y wKicK�Kas�oQO\�WKree�compOeWeO\�IiOOeG�sKeOOs�oI�
eOecWroQs���

(iii) Iorms�aQ�oxiGe�wKicK�is�ampKoWeric�

(iv) is�a�coOourOess�GiaWomic�Jas�

(v) is�IouQG�as�aQ�impuriW\�iQ�IossiO�IueOs�aQG�EurQs�iQ�air�Wo�proGuce�
aQ�air�poOOuWaQW�WKaW�causes�aciG�raiQ.�

>�@

(b) EOemeQW�X is�a�QoEOe�Jas�wiWK�Wwo eOecWroQ�sKeOOs.�/aEeO�WKis�eOemeQW�as
X iQ�WKe�PerioGic�7aEOe�aEoYe.� >�@



�  

2 )iJ.��.� sKows�some�reacWioQs�oI�copper�,,��QiWraWe��&u�12���.

Fig. 2.1

(a) ,GeQWiI\�WKe�suEsWaQces�A D.

A

B

C

D
>�@
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WKaW�reOiJKWs�a�
JOowiQJ�spOiQW�

JreeQ�precipiWaWe
CuCO3(s)

reaJeQW�X

KeaW�sWroQJO\

EOue�cr\sWaOs
Cu(NO3)2 (s)

EOue�soOuWioQ
Cu(NO3)2 (aT)

GissoOYe�iQ�waWer

warm�wiWK�1a2+�aT��
aQG�$O�s�

puQJeQW�Jas�C
WKaW�WurQs�Gamp�
reG�OiWmus�EOue

OiJKW�EOue�
precipiWaWe�D
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(b) &opper�,,�� QiWraWe� soOuWioQ� reacWs� wiWK� reaJeQW� X Wo� Iorm� copper�,,��
carEoQaWe.�

(i) 6uJJesW�WKe�Qame�oI�reaJeQW�X.

>�@

(ii) &oQsWrucW�WKe�EaOaQceG�cKemicaO�eTuaWioQ� wiWK�sWaWe�s\mEoOs� Ior�
WKe�reacWioQ�EeWweeQ�copper�,,��QiWraWe�soOuWioQ wiWK�reaJeQW�X Wo�
Iorm�copper�,,��carEoQaWe.

>�@

(iii) 'escriEe�WKe�sWeps�useG�iQ�a�OaEoraWor\�Wo�prepare�a�pure�sampOe�
oI�powGereG�copper�,,��carEoQaWe�Irom�copper�,,��QiWraWe�soOuWioQ�
aQG�reaJeQW�X.

>�@

(c) 'escriEe�Kow�K\GrocKOoric�aciG�aQG�OimewaWer�caQ�Ee�useG�Wo�sKow�WKaW�
carEoQaWe�ioQs�are�preseQW�iQ�copper�,,��carEoQaWe.

.

>�@
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3 7iWaQium��7i� is�a�meWaO�useG� iQ� WKe�aerospace� iQGusWr\.� ,W�exisWs�QaWuraOO\�as�
WiWaQium�iroQ�oxiGe��)e7i2�� iQ�a�miQeraO�caOOeG�iOmeQiWe.�7o�exWracW�WiWaQium��WKe�
compouQG� is� IirsW� coQYerWeG� Wo� WiWaQium� WeWracKOoriGe�� 7i&O��� wKicK� is� EeiQJ�
KeaWeG�Wo�����o&�wiWK�maJQesium�iQ�aQ�aWmospKere�oI a QoEOe�Jas� arJoQ.�

7Ke� exWracWioQ� oI� WiWaQium� Irom� iWs� cKOoriGe� is� represeQWeG� E\� WKe� IoOOowiQJ�
eTuaWioQ.�

7i&O� ���0J� �0J&O� ��7i

(a) :KaW�is�WKe�mass�oI�maJQesium�cKOoriGe�IormeG�wKeQ����NJ�oI�WiWaQium�
is�exWracWeG"
>5eOaWiYe�aWomic�masses��$r� 7i� ��� 0J� ��� &O� ��.�@

(b) &aOcuOaWe�WKe�smaOOesW�mass�oI� WiWaQium�iroQ�oxiGe��)e7i2�� QeeGeG�Wo�
proGuce ���NJ�oI�WiWaQium.�
>5eOaWiYe�aWomic�masses��$r��7i������)e������2����@

mass�oI�WiWaQium�



�  

4 )iJ. �.��sKows�WKe�maWeriaOs�useG�Wo�maNe�EaOOpoiQW�peQ.�

Fig. 4.1

(a) :iWK�reIereQce�Wo�WKe�arraQJemeQW�oI�aWoms��expOaiQ�wK\�aOOo\s�sucK�as�
sWeeO�are�useG�as�maWeriaOs�iQ�WKe�peQ��iQsWeaG�oI�pure�meWaOs.

>�@

(b) *iYe�oQe�aGYaQWaJe�aQG�oQe�GisaGYaQWaJe�oI� rec\cOiQJ� WKe�maWeriaOs�
Irom�WKis�EaOOpoiQW�peQ.

>�@

poO\�propeQe��cap�
aQG�sWopper

poO\�sW\reQe��cOear�ouWer�case

QicNeO�aOOo\�coQe

sWaiQOess�sWeeO�EaOO

poO\�eWKeQe��WuEe�Ior�WKe�iQN
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5 (a) 8se� \our� NQowOeGJe� oI� eOecWroQic� sWrucWures� Wo� expOaiQ� WKe� IoOOowiQJ�
sWaWemeQWs.�

(i) EOemeQWs�iQ�*roup�,,�KaYe�simiOar�cKemicaO�properWies.�

(ii) EOemeQWs�iQ�*roup���OacN�cKemicaO�reacWiYiW\.�

>�@

(b) EOemeQW�= wiWK�aQ�aWomic�QumEer�oI����is�a�KiJKO\�uQsWaEOe�raGioacWiYe�
eOemeQW.�

(i) 6uJJesW� Wwo� wa\s� iQ� wKicK� cKOoriQe� GiIIers� iQ� properWies� Irom�
eOemeQW�=.

>�@

(ii) Excess�cKOoriQe�is�EuEEOeG�WKrouJK�a�soOuWioQ�oI�1a=.

:riWe�a�cKemicaO�eTuaWioQ Ior�WKe�reacWioQ.�6WaWe�s\mEoOs�are�QoW�
reTuireG.�

>�@
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6 7Ke�sWrucWures�oI�IiYe orJaQic�compouQGs�are�sKowQ�EeOow.�

(a) $Qswer�eacK�oI�WKe�IoOOowiQJ�TuesWioQs�usiQJ�WKe�OeWWers�WKaW�represeQW�
eacK�compouQG.�

(i) :KicK�Wwo�compouQGs�are�iQ�WKe�same�KomoOoJous�series"

(ii) :KicK�compouQG�is�IormeG�wKeQ�eWKaQoO�reacWs�wiWK�aWmospKeric�
ox\JeQ"

(iii) :KicK�compouQG�reacWs�wiWK�sWeam�Wo�Iorm�eWKaQoO"

>�@

(b) $�soOuWioQ�oI�eWKaQoO�caQ�Ee�maGe�E\�IermeQWaWioQ�oI�JOucose.�

(i) 'raw�WKe�sWrucWuraO�IormuOa�oI�eWKaQoO.�

>�@

(ii) 6WaWe�Wwo�coQGiWioQs�reTuireG�Ior�WKe�IermeQWaWioQ�oI�JOucose.�

>�@
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(iii) &aOcuOaWe� WKe� reOaWiYe� moOecuOar� mass� oI� eWKaQoO� aQG� WKe�
perceQWaJe�E\�mass�oI�carEoQ�iQ�eacK�moOecuOe�oI�eWKaQoO.�
>5eOaWiYe�aWomic�masses��$r��+�����&������2����@

>�@

7 &iQQamic�aciG�is�IouQG�iQ�pOaQWs�caOOeG�EaOsams.�

7Ke�sWrucWure�oI�ciQQamic�aciG�is�sKowQ�EeOow.�

(a) &iQQamic�aciG�is�aQ�uQsaWuraWeG�compouQG.�

(i) :KaW�is�meaQW�E\�WKe�Werm�unsaturated"

>�@

(ii) 'escriEe� a� cKemicaO� WesW� Wo� sKow� WKaW� ciQQamic� aciG� is�
uQsaWuraWeG.�

cKemicaO�WesW

resuOW�wiWK�ciQQamic�aciG

>�@
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(b) %aOsam�IOowers�coQWaiQ�a�mixWure�oI�piJmeQWs.�

$� sWuGeQW� uses� cKromaWoJrapK\� Wo� separaWe� WKe� piJmeQWs� iQ� EaOsam
IOowers.� +e� puWs� WKe� piJmeQW�mixWure� oQ� a� sKeeW� oI� cKromaWoJrapK\�
paper�as�weOO�as�IiYe spoWs�oI�pure�piJmeQWs�A� B� C� D aQG E.

7Ke�resuOWs�are�sKowQ�as�a�cKromaWoJram�iQ�)iJ.��.�.

Fig. 7.1

(i) :KicK oI�WKe�piJmeQWs�are�preseQW�iQ�EaOsam�IOowers"

>�@

(ii) 'raw� WKe� apparaWus� WKaW� couOG� Ee� useG� Wo� proGuce� WKis�
cKromaWoJram.�

>�@
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Section B

$Qswer�aQ\�two TuesWioQs�iQ�WKis�secWioQ.�

:riWe�\our�aQswers�iQ�WKe�wriWiQJ�papers�proYiGeG.�

8 )OuoriQe� is� WKe� OiJKWesW� KaOoJeQ� aQG� exisWs� as� a� KiJKO\� reacWiYe� paOe� \eOOow�
GiaWomic�Jas�aW�room�WemperaWure�aQG�pressure.�)OuoriQe�is�IouQG�iQ�QaWure�iQ�
WKe�Iorm�oI�caOcium�IOuoriGe�cr\sWaOs��caOOeG�IOuoriWe.�

(a) 7Ke�IoOOowiQJ�eTuaWioQ�GescriEes�WKe�reacWioQ�EeWweeQ�IOuoriQe�Jas�aQG�
waWer.

�)� �J�����+�2��O�� 2� �J�����+)��aT�

*iYeQ�WKaW��� cm� oI�IOuoriQe�Jas�reacWs�wiWK�excess�waWer��caOcuOaWe�WKe�
volume aQG�mass oI�ox\JeQ�Jas�proGuceG�aW� room�WemperaWure�aQG�
pressure.�� >�@

(b) 'raw� aQG� OaEeO� WKe� eOecWroQic� sWrucWures� oI� IOuoriQe� Jas� aQG� caOcium�
IOuoriGe.�
>ProWoQ�QumEers��)�����&a����@ >�@

(c) 8se�WKese�sWrucWures�Wo�expOaiQ�wK\��aW�room�WemperaWure�aQG�pressure��
caOcium�IOuoriGe is�a�soOiG�aQG�IOuoriQe is�a�Jas. >�@

9 (a) 7Ke�reacWioQ�oI�meWaO�X wiWK�waWer�pOaces�iW�EeWweeQ�caOcium�aQG�iroQ�iQ�
WKis�orGer�oI�reacWiYiW\.�ExpOaiQ�wK\�X wouOG�GispOace�copper�iI�aGGeG�Wo�
a�soOuWioQ�oI�copper�,,��suOIaWe.� >�@

(b) $OumiQium�Goes�QoW�reacW�wiWK�coOG�waWer.�'oes�WKis�JiYe�a�Wrue�iQGicaWioQ�
oI�WKe�reacWiYiW\�oI�WKis�eOemeQW"�ExpOaiQ�\our�aQswer.� >�@

(c) ,roQ� is� proGuceG� iQ� WKe� EOasW� IurQace� E\� KeaWiQJ� a�mixWure� oI� iroQ�,,,���
oxiGe��coNe�aQG�OimesWoQe�wiWK�air.

'escriEe�WKe�reacWioQs�iQYoOYeG�iQ�WKis�exWracWioQ.�
,QcOuGe�aQ�eTuaWioQ�oI�a�reGox�reacWioQ.� >�@
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10 'iOuWe� K\GrocKOoric� aciG� reacWs� wiWK� caOcium� carEoQaWe� Wo� proGuce� carEoQ
GioxiGe.

(a) (i) :iWK�WKe�aiG�oI�a�GiaJram��GesiJQ�aQG�GescriEe�aQ�experimeQW�iQ�
a�OaEoraWor\�Wo�sKow�Kow�WKe�raWe�oI�reacWioQ�EeWweeQ�WKese�Wwo�
suEsWaQces�GepeQGs�oQ�WKe�parWicOe�si]e�oI�caOcium�carEoQaWe.

>�@

(ii) 'escriEe� WKe� measures� \ou� wouOG� WaNe� Wo� eQsure� WKaW� \our�
experimeQW�is�Iair. >�@

(iii) 6WaWe� aQG� expOaiQ� Kow� WKe� raWe� oI� reacWioQ� EeWweeQ� Wwo�
suEsWaQces� is� aIIecWeG� E\� WKe� parWicOe� si]e� oI� oQe� suEsWaQce.����������������������
8se�\our�NQowOeGJe�oI�reacWiQJ�parWicOes�iQ�\our�expOaQaWioQ. >�@

(b) ,QcreasiQJ�WKe�coQceQWraWioQ�oI�aciG caQ�cKaQJe�WKe�speeG�oI�a�reacWioQ.
6WaWe� aQG� expOaiQ� Kow� iW� aIIecWs� WKe� speeG� oI� WKe� reacWioQ. 8se� \our�
NQowOeGJe�oI�reacWiQJ�parWicOes�iQ�\our�expOaQaWioQ. >�@

End of Paper
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$Q\��

Total: 4
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25 &K&KOoOoririQeQe iiss a�Jas�aW�room�WemperaWure�EuW asWaWiQe�=
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&K& OooririQee�is�JreeQisK�\eOOow iQ�coOour�EuW asWaWiQe�= is
EOEOacacNN�iQ�coOour.�
&K& OoriQe�is�more�reacWiYe�WKaQ�asWaWiQe�=.

$Q\��

(b) �ii� &O� ����1a=� =� ����1a&O �
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Question Marking Point Marks
(b) �i� �

�ii� ��o&��aEseQce�oI�ox\JeQ��preseQce�oI�\easW $Q\��
�iii� 0r�oI�eWKaQoO� ��x������������ ��� �Qo�uQiWs� �

�mass�oI�carEoQ� ������ x������ ���.�� ��sI� �
Total: 8

7 (a) �i� &ompouQG�coQsisWs�oI�aW�OeasW�oQe�& &�EoQG �
�ii� $GG� compouQG� Wo� aTueous� EromiQe�� EromiQe� soOuWioQ��

EromiQe�waWer.
�

5eGGisK�ErowQ�aTueous EromiQe�GecoOourises. �
(b) �i� $�aQG�&��EoWK�musW�Ee�correcW� �

�ii�

ProporWioQaO�GrawiQJ� �
$ppropriaWe�OaEeOs� �

�

Total: 6

�iii� 0r�oI�eWKaQoO� ��x������������ ��� �Qo�uQiWs� �
�mass�oI�carEoQ� ������ x������ ���.�� ��sI� �

ToTotatal: 8

7 (a) �i� &ompouQG�coQsisWs�oI�aW�OeasW�oQe�& &�EoQGQGGG �
�ii� $GG� compouQG� Wo� aTueous� EromiQe�e�e�e��e�e�e��e�����e�e�����e��������������������� EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEErorororrorororororororororororoorororrrororororrororororooroororrorrrorooororrororooororororooroororroororororooroororororoororoororororooroororoooooooooororoororooroorroorooorrooorororooorroorrroorrrrrrrrrororrrorrrrooommmmmmimimmimimimimimmimimmimimmmmimmmimimimmmimimmimiiimimimimimmmimimimimmmimmiimimmmimmmmmimmmmimmmimmmmmmmmimimmmmmmmmmmmmmimimmmmmmmmmmmmmimmmimmmimmmmmimmimmimmimmmmimmmmiimmmimmmmimmmmmmmimmmmmimmmmmmmmmmmmmm QeQeeeQQQQQQQQQ � soOuWuWuWuWioioioioQ�Q�Q�Q��

EromiQe�waWer.
�

5eGGisK�ErowQ�aTueous EromiQe�GecoOoOoOOOOooooOOOOOOOOoooooooOoooooooooooururururururururururuurururururrrrururururururururururururuuruuruuurururururururuuuruururururururuuururruruuururrurrrrruruuuurrrruuurrrurrruruurrrrrruurrrrururuurrrrurururuurruuuuuuruuuuru isisisisssisisisisisisisisisisisisisisisisisisisisisisisisisisissisisisisisisisisisisisisisissisisisisisisisisssississsissssiissssssssssssiiisssssisisiisisiiiiii eseseeeeesesesseseseseseseseeseseseseeeeeeseseseseeeseeeseseeseeeeeseseseseseeesseeeeee . �
(b) �i� $�aQG�&��EoWK�musW�Ee�correcW� �

�ii�

PrPropopororWiW oQoQaOaO GGrawiQJ� �
$p$pprpropopriiaWWe�OaEeOs� �

�

Total: 6



�
Section B

Question Marking Point Marks
8 (a) 9oOume�oI�ox\JeQ� ������ ��� cm� �

1o.�oI�moOes�oI�ox\JeQ� ��.��������� ��.���
0ass�oI�ox\JeQ� ��.����x���� ��.��� J.

�

(b)

)OuoriQe�Jas
&orrecW�sKariQJ� �
&orrecW�QumEer�oI�YaOeQce�eOecWroQs� �

&aOcium�IOuoriGe
&orrecW�caOcium�ioQ� �
&orrecW�IOuoriGe�ioQ� �

�

(c) )OuoriQe�is�a�coYaOeQW�moOecuOe.�
,W�Kas�weaN�iQWermoOecuOar�Iorces�oI�aWWracWioQ

�

wKicK�reTuires�smaOO�amouQW�oI�eQerJ\ Wo�oYercome��
Kas�Oow�EoiOiQJ�poiQW KeQce�iW�is�a�Jas�aW�r.W.p.�

�

&aOcium�IOuoriGe�is�aQ�ioQic�compouQG.�
,W�Kas�sWroQJ�eOecWrosWaWic�Iorces�oI�aWWracWioQ�EeWweeQ�WKe�
ioQs

�

wKicK�reTuires�OarJe�amouQW�oI�eQerJ\ Wo�oYercome�
+as KiJK�meOWiQJ�poiQW KeQce�is�a�soOiG�aW�room�
WemperaWure.

�

Total: 10

)OuoriQe�Jas
&orrecW�sKariQJ� �
&orrecW�QumEer�oI�YaOeQce�eOecWroQs� �

&aOcium IOuoriGe
&orrecW�caOcium�ioQ ��
&o& rrecW�IOuoriGe�ioQ� ��

(c) )OuoriQe�is�a�coYaOeeQWQW mmoOo eccuOuOe.e.�
,W�Kas�weaN�iQWermomoOeOecucuOaOar�Iorces�oI�aWWracWioQ

�

wKKicicKK reTuireses�smsmaOaOOO amamouQW�oI�eQerJ\ Wo�oYercome��
Kas�OoO w�EoEoiOiOiQiQJJ popoiQW KeQce�iW�is�a�Jas�aW�r.W.p.

�

&a&aOcOciuiumm IOIOuouoriiGe�is�aQ�ioQic�compouQG.�
,W,W KKasa �sWsWror QJ�eOecWrosWaWic�Iorces�oI�aWWracWioQ�EeWweeQ�WKe�
iooQsQs

�

wKicK�reTuires�OarJe�amouQW�oI�eQerJ\ Wo�oYercome�
+ Ki K OWi i W K i OiG W

�



�

Question Marking Point Marks
9 (a) ;�is�more�reacWiYe�WKaQ�iroQ��wKicK�is�more�reacWiYe�WKaQ�

copper.�
�

+eQce�;�is�more�reacWiYe�WKaQ�copper. �
(b) 1o.�$OumiQium�reacWs�wiWK�ox\JeQ�Wo�Iorm�a�Oa\er�oI�

aOumiQium�oxiGe
�

wKicK�is�uQreacWiYe aQG�KeQce�preYeQWs�WKe�aOumiQium�meWaO�
Irom�reacWiQJ�wiWK�waWer.

�

(c) &oNe�EurQs�iQ�air�Wo�Iorm�carEoQ�GioxiGe �
&arEoQ�GioxiGe�reacWs�wiWK�more�coNe�Wo�Iorm�carEoQ�
moQoxiGe.�

�

&arEoQ�moQoxiGe�reacWs�wiWK�iroQ�,,,��oxiGe�Wo�Iorm�iroQ�aQG�
carEoQ�GioxiGe.

�

/imesWoQe�Gecomposes�Wo�Iorm�caOcium�oxiGe�aQG�carEoQ�
GioxiGe.

�

&aOcium�oxiGe�reacWs�wiWK�saQG��siOicoQ�GioxiGe��Wo�Iorm�
caOcium�siOicaWe�moOWeQ�sOaJ.

�

ETuaWioQ�oI�5eGox�reacWioQ
&���2� &2�

&2� ��&� ��&2
)e�2� ����&2� ��)e�����&2�

$Q\��

Total: 10

�

Question Marking Point Marks
9 (a) ;�is�more�reacWiYe�WKaQ�iroQ��wKicK�is�more�reacWiYe�WKaKaQ�

copper.
�

+eQce�;�is�more�reacWiYe�WKaQ�copper. �
(b) 1o.�$OumiQium�reacWs�wiWK�ox\JeQ�Wo�Iorm�a OOOOa\a\a\a\a\a ererererererererrrrrr ooooIIII�

aOumiQium�oxiGe
�

wKicK�is�uQreacWiYe aQG�KeQce preYeQeQeQeQQeQQQQQQQQQQQQQQQQQQQQQQQQQQQWsWsWsWsWsWsWsWsWssWsWsWsWsWsWsWssWsWsWsWsssWssssssWWWWsWsWsWsssWssWsssWsWsWsWssWssWsWssWsWsssWsssWsssWsssssWsWWWWsssWsWsWsssWWssWsWsWWWWssssWssWssWWsWsWWsWsWWWWWsWWWWsWsWsWWsWssssWs WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWKeKeKeKKKeKeKeKeKeKKeKeKeKeKeKeKeKeKeKeKeKeKeKeKeKeKeKeKeKeKKKeKeKKeKeKeeKeKeKeKeKeKeKKKKKeKeKKKKeKeKeKeKeKeKeKeKeKeKeKKKKeKeKKeKeKeKeKeKKKeKeKeKeKKeKeKeKeKKeKeKKeKeKeKKKeKeKeKeKeKeeKeeKeKeKeeKeKKeeKeKeKeKeKeeeKeKeKeKeeKeKKeKKKKKKKKeKeKKKeeKKeeKeeeeKeKKKKKKeeeeKKKeKKKKeeeeKKKeeKKeeee aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaOuOuOuuuuOuOuuOuOuuOuOuOuuOuOuOuuuuOuOuOuuuuuOuOuOuOuuuuOuOuuOOuuuOuOuuuuOuOOuuuOuOuOuOuOuOuuOuOuOuuOOuOuuuOuOOOuuOuOuOuOOuuuuuuuuuuuuuuuuuuuuuuuuuummimimimmmmmmimmmimimmimimmiiimmimmmimmimimmimmmmmmmmimimmmmmimmimimimmmmimmmmimmmiiimmmimmimmiimmmimmmmmmimmmmmmmiimmmimmmiiimimmmmmiimmmmmmmmimmmimmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm QiQiQiQiQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ umumumum mmmmeWeWeWeWaOaOaOaO�
Irom�reacWiQJ�wiWK�waWer.

�

(c) &oNe�EurQs�iQ�air�Wo�Iorm�carEoQ�GioxiGe �
&arEoQ�GioxiGe�reacWs�wiWK�more�coNee�Wo�Iorm�carEoEoQQ�
moQoxiGe.

�

&arEoQ�moQoxiGe�reacWs wwiWK�K iroQ�,,,,�� oxoxiGiGee WoW �Iorm�iroQ�aQG�
carEoQ�GioxiGe.

�

/imesWoQe�Gecomposses�Woo IIorormm cacaOcOciui m�oxiGe�aQG�carEoQ�
GioxiGe.

�

&aOcium�oxiGe�reacacWsWs wwiWiWK�saQG��siOicoQ�GioxiGe��Wo�Iorm�
caOciumm sisiOiicaWee�m�moOoOWeWeQQ sOs aJ.

�

ETTuauaWiWioQ ooI�I�5e5eGoGox�x rereacWioQ
&���22�� &2&2�

&2&2�� �� && ��&2
)e)e��22�� ����&2� ��)e�����&2�

$Q\��

Total: 10



�

Question Marking Point Marks
10 (a) �i�

:eiJK�2.0 g oI�caOcium�carEoQaWe�lumps aQG�pOace�iQ�a
coQicaO�IOasN.�
$GG�50cm3 oI�1mol/dm3 dilute hydrochloric acid iQWo�WKe�
IOasN.�
5ecorG�WKe�time taken for effervescence to stop / time 
taken to collect 10 cm3 of gas
5epeaW�experimeQW�wiWK�powdered caOcium�carEoQaWe�aQG�
compare�WKe�Wime�WaNeQ�Ior�EoWK�experimeQWs.�

0arNiQJ�poiQWs ��0�eacK��
$ppropriaWe�diagram wiWK�suiWaEOe�OaEeOs
8se�oI�appropriate mass oI�caOcium�carEoQaWe�aQG�volume
oI�aciG
8se�oI�GiIIereQW�parWicOe�si]e�oI�caOcium�carEoQaWe��lumps vs
powdered or�large lumps vs small lumps� iQ�Wwo
experimeQWs.
2EserYaWioQ�or�cKaQJe�WKaW�is�measureG�Wo�compare�WKe�raWe
oI�reacWioQ��time taken for effervescence to stop / time
taken to collect fixed volume of gas�

�

�ii� Concentration oI�GiOuWe�K\GrocKOoric�aciG�useG�is�WKe�same.
Mass oI�caOcium�carEoQaWe�useG�is�WKe�same.
Temperature oI�EoWK�experimeQWs�is�WKe�same.

Reject�
ETuaO�YoOume�oI�GiOuWe�K\GrocKOoric�aciG
6KaNe�WKe�aciG�Wo�eQsure�reacWioQ�is�compOeWe
5epeaW�experimeQW�aQG�oEWaiQ�aYeraJe�oI�resuOWs.�

$Q\��

�iii� 7Ke�smaOOer�WKe�parWicOe�si]e��WKe�OarJer�WKe�WoWaO�surIace�area
Ior�parWicOes�Wo�coOOiGe��

�

resuOWiQJ�iQ�iQcreaseG�QumEer�oI�eIIecWiYe�coOOisioQs aQG�KeQce�
KiJKer�speeG�oI�reacWioQ. �opposiWe�is�Wrue�

�

(b) 7Ke�KiJKer�WKe�coQceQWraWioQ�oI�aciG��WKe�KiJKer�WKe�speeG�oI�
reacWioQ

�

7Ke�more�coQceQWraWeG�WKe�aciG��WKe�more�aciG�parWicOes�per�
uQiW�YoOume��resuOWiQJ�iQ�iQcreaseG�QumEer�oI�eIIecWiYe�
coOOisioQs

�

Total: 10

Question Marking Point Marks
10 (a) �i�

:eiJK 2.0 g oI�caOcium�carEoQaWe�luumps aQG�pOaacee iQ�a
coQicaO�IOasN.�
$GG 50cm3 oI�1mol/dm3 dilute hydroochchloric acidid iQWo WKe�
IOasN.�
5ecorG�WKe�time takakenn fforor effferervevescscenencece to stop / time 
taken to collect 10 0 cmcm33 of ggasas
5epeaW�experimeQWW wiwiWKW �popowdwderereded caOcium�carEoQaWe�aQG
compare�WKe�Wimee WWaNaNeQeQ IIoror EEoWoWK�K exe perimeQWs.�

0arNrNiQJJ pop iQWsWs ����00 eaeacKc ��
$p$pprp opriaWaWee didiagagraam wiWK�suiWaEOe�OaEeOs
8s8 e�oIoI�apapprpropopriate mass oI�caOcium�carEoQaWe�aQG�volume
oIoI aaciciG
8s8se�e�oIoI GGiIIereQW�parWicOe�si]e�oI�caOcium�carEoQaWe��lumps vs
popowdwdered or�large lumps vs small lumps� iQ�Wwo
exexperimeQWs.
2EserYaWioQ�or�cKaQJe�WKaW�is�measureG�Wo�compare�WKe�raWe
oI�reacWioQ��time taken for effervescence to stop / time

�


