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:KeQ�0�aQG�1�comEiQe�WoJeWKer�Wo�Iorm�a�compouQG��wKaW�wiOO�Ee�WKe�mass�oI�oQe�
moOe�oI�WKe�compouQG"

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

9 +exasuOIur�was�prepareG�E\�0.5.�EQJeO�iQ������E\�reacWiQJ�coQceQWraWeG K\GrocKOoric�
aciG�wiWK�WKiosuOIaWe��+6�2�� .�,W�is�oraQJe�reG�aQG�Iorms�a rKomEoKeGraO�cr\sWaO.�,W�Kas�
a�IormuOa�oI�6�.�

:KaW�caQ�\ou�GeGuce�Irom�WKe�iQIormaWioQ�JiYeQ�aEoYe"

A +exasuOIur coQWaiQs�oQO\�oQe�eOemeQW.
B +exasuOIur is�a�compouQG�wKicK�coQWaiQs���aWoms.�
C +exasuOIur is�a�compouQG�wKicK�coQWaiQs���eOemeQWs.
D +exasuOIur is�a�mixWure�wKicK�coQWaiQs���eOemeQWs.

10 6iQce�������mosW�EooNs�KaYe�EeeQ�priQWeG�oQ�aciGic�paper�wKicK�eYeQWuaOO\�Eecomes�
EriWWOe�aQG�GisiQWeJraWes.�7Kese�EooNs�caQ�Ee�preserYeG�E\�WreaWmeQW�wiWK�GieWK\O]iQc�
Yapour��=Q�&�+�����wKicK�reacWs�wiWK�EoWK�aciG�aQG�aOso�wiWK�smaOO�amouQWs�oI�waWer�
reWaiQeG�iQ�paper.�

7Ke�reacWioQ�EeOow�sKows�WKe�reacWioQ�oI�GieWK\O]iQc�wiWK�aQ�aciG.

=Q�&�+��� ���+X =QX� ���&�+�

:KicK proGucWs�are�OiNeO\�Wo�resuOW�Irom�WKe�reacWioQ�oI�GieWK\O]iQc�wiWK�waWer"�

A =Q+� ��&�+�2+
B =Q+� ��&�+�

C =Q�2+�� ��&�+�2+
D =Q�2+�� ��&�+�
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11 7Ke�IoOOowiQJ�GiaJram�sKows�WKe�sWrucWure�oI�oQe�moOecuOe�oI�a�suEsWaQce.

:KaW�are�WKe�possiEOe�eOecWroQic�coQIiJuraWioQs�Ior�WKe�eOemeQWs�iQ�WKe�aEoYe�
suEsWaQce"

A � �.�
B �.� �.�
C �.� �.�
D �.�.� �.�

12 $�moOecuOe�coQsisWs�oI�WKree�W\pes�oI�eOemeQWs��P��;�aQG�<.

,I�P�is�pKospKorus��wKaW�couOG�;�aQG�<�Ee"

; <
A $O +
B 1 &O
C 2 +
D 6i &O
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13 $ sWuGeQW�was�JiYeQ�Iour�EoWWOes�coQWaiQiQJ�GiIIereQW�soOuWioQs.
+e�mixeG�pairs�oI�WKe�soOuWioQs�WoJeWKer�aQG�oEWaiQeG�WKe�IoOOowiQJ�resuOWs.�

soOuWioQs oEserYaWioQs

��aQG�� eIIerYesceQce

��aQG�� wKiWe�ppW.

��aQG�� Qo�YisiEOe�reacWioQ

��aQG�� wKiWe�ppW.

��aQG�� wKiWe�ppW.

:KicK�oI�WKe�IoOOowiQJ�correcWO\�iGeQWiIies�eacK�soOuWioQ"�

soOuWioQ�� soOuWioQ�� soOuWioQ�� soOuWioQ��

A K\GrocKOoric�aciG soGium�carEoQaWe Earium�QiWraWe OeaG�,,��QiWraWe

B OeaG�,,��QiWraWe Earium�QiWraWe soGium�carEoQaWe K\GrocKOoric�aciG

C soGium�carEoQaWe K\GrocKOoric�aciG OeaG�,,��QiWraWe Earium�QiWraWe

D Earium�QiWraWe OeaG�,,��carEoQaWe K\GrocKOoric�aciG soGium�carEoQaWe

14 :KicK�oI�WKe�IoOOowiQJ�pairs�oI�soOuWioQs�wiOO�sKow�Qo�YisiEOe�cKaQJe�wKeQ�mixeG"�

A Earium�QiWraWe�aQG�K\GrocKOoric�aciG
B copper�,,��suOIaWe�aQG�OeaG�,,��QiWraWe
C maJQesium�cKOoriGe�aQG�soGium�carEoQaWe
D ]iQc�aQG�iroQ�,,��suOIaWe

15 7Ke�IoOOowiQJ�resuOWs�are�oEWaiQeG�Irom�aQ�experimeQW�iQYoOYiQJ�WKe�reGucWioQ�oI�aQ�
oxiGe�oI�OeaG�Wo�OeaG�meWaO.�

0ass�oI�WesW�WuEe�������������������������  ���.���J
0ass�oI�WesW�WuEe���OeaG�oxiGe  ���.���J
0ass�oI�WesW�WuEe���OeaG� �  ���.���J

:KaW�is�WKe�empiricaO�IormuOa�oI�WKis�oxiGe�oI�OeaG"

A PE2 B PE�2� C PE2� D PE�2�
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16 :KicK�aTueous�aciG�QeuWraOi]es�WKe�JreaWesW�YoOume�oI�aTueous�soGium�K\GroxiGe"

A ��Gm� oI�+�62� oI�coQceQWraWioQ���moO�Gm�

B ��Gm� oI�+�P2� oI�coQceQWraWioQ���moO�Gm�

C ��Gm� oI�+12� oI�coQceQWraWioQ���moO�Gm�

D ��Gm� oI�&+�&22+�oI�coQceQWraWioQ���moO�Gm�

17 ��J�oI�Earium�suOIaWe�is�coQWamiQaWeG�wiWK�Earium�carEoQaWe.�7Ke�mixWure�is aGGeG�Wo�
excess�QiWric�aciG�aQG�IiOWereG.�7Ke�mass�oI�WKe�resiGue�aQG�IiOWraWe�is IouQG�Wo�Ee��.��J�
aQG���J�respecWiYeO\.�

:KaW�is WKe�perceQWaJe�puriW\�oI�Earium�suOIaWe"�

A 2.25 × 100%
B 2.85 × 100%
C 59 × 100%
D 95 × 100%

18 7Ke�sWrucWure�oI�oxaOic�aciG�is�sKowQ�EeOow.�

$���.��cm� soOuWioQ�oI�oxaOic�aciG�reacWs�compOeWeO\�wiWK���.��cm� oI��.��moO�Gm�

soGium�K\GroxiGe.

:KaW�is�WKe�coQceQWraWioQ�oI�WKe�oxaOic�aciG�soOuWioQ"

A �.����moO�Gm�

B �.����moO�Gm�

C �.���moO�Gm�

D �.���moO�Gm�
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19 1iWroJeQous�IerWiOi]er�sucK�as�ammoQium�QiWraWe�is�useG�Wo�iQcrease�crop�\ieOG.�
:KicK�suEsWaQce caQ�Ee�aGGeG�Wo�iQcrease�p+�oI�WKe�aciGic�soiO�wiWKouW�causiQJ�a�Ooss�
oI�QiWroJeQ"�

A caOcium�carEoQaWe
B caOcium�K\GroxiGe
C maJQesium�K\GroxiGe
D maJQesium�suOIaWe

20 :KicK�pair oI�eOemeQWs�wouOG�reacW�WoJeWKer�mosW�YiJorousO\"

A poWassium�aQG�EromiQe
B poWassium�aQG�ioGiQe
C soGium�aQG�cKOoriQe
D soGium�aQG�IOuoriQe

21 EOemeQWs�;�aQG�<�are�iQ�WKe�same�*roup�oI�WKe�PerioGic�7aEOe.�

:KicK�sWaWemeQW�musW�Ee�correcW"

A $Woms�;�aQG�< KaYe�simiOar�eOecWroQic�sWrucWure.
B $Woms�;�aQG�<�KaYe WKe�same�pK\sicaO�properWies.
C ,I�;�Kas�a�smaOOer proWoQ�QumEer WKaQ�<��iW�is�Oess�meWaOOic.
D 7Ke�QumEer�oI�eOecWroQic�sKeOOs�iQ�aWoms�;�aQG�<�musW�Ee�WKe�same.

22 :KicK�sWaWemeQW�aEouW�WKe�maQuIacWure�oI�ammoQia�E\�WKe�+aEer�process�is�correcW"

A 7Ke�reacWaQWs�are�EoWK�oEWaiQeG�Irom�air.
B 7Ke�reacWaQWs�aQG�proGucW�are�compouQGs.
C 7Ke reacWaQWs�aQG�proGucW�are�eOemeQWs.
D 7Ke�reacWaQWs�aQG�proGucW�are�Jases.

23 $Q�aOOo\�coQWaiQs�copper�aQG�]iQc.�6ome�oI�WKe�]iQc�Kas�EeeQ�oxiGi]eG�Wo�]iQc�oxiGe.�
:KaW�is�WKe�resuOW�oI�aGGiQJ�aQ�excess�oI�suOIuric�aciG�Wo�WKe�aOOo\"

A $�EOue�soOuWioQ is�IormeG aQG�a�wKiWe�soOiG�remaiQs.
B $�coOourOess�soOuWioQ�is�IormeG�aQG�a�piQN�soOiG�remaiQs.
C 7Ke�aOOo\�GissoOYes�compOeWeO\�Wo�Iorm�a�EOue�soOuWioQ.
D 7Ke�aOOo\�GissoOYes�compOeWeO\�Wo�Iorm�a coOourOess�soOuWioQ.
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24 EWK\Qe��+±&Ł&±+��uQGerJoes�aGGiWioQ�oI�K\GroJeQ�Wo�Iorm�eWKaQe�as�sKowQ.�

&�+� �J�����+� �J��ĺ�&�+� �J�

7Ke�aYeraJe�EoQG�eQerJies�oI�WKe�EoQGs�iQ�WKe�suEsWaQces�iQYoOYeG�are�sKowQ�iQ�WKe�
WaEOe�EeOow.�

EoQG &±+ &±& & & &Ł& +±+

EoQG�eQerJ\���

N-�moO

��� ��� ��� ��� ���

:KaW�is�WKe�eQWKaOp\�cKaQJe�Ior�WKis�reacWioQ"�

A ±��� N-�moO
B �����N-�moO
C ���� N-�moO
D �����N-�moO

25 $mmoQium�cKOoriGe�GissoOYes�iQ�waWer�accorGiQJ�Wo�WKe�eTuaWioQ�EeOow.�

1+�&O��s�� 1+�&O��aT����������������� +� ����.��N-�moO

:KeQ��.��moOes�oI�ammoQium�cKOoriGe�GissoOYes iQ���.��cm� oI�waWer��

�.�WKe�coQceQWraWioQ�oI�WKe�soOuWioQ�is��.��moO�Gm�.
�.�WKe�eQerJ\�OeYeO�oI�1+�&O�iQcreases.��
�.�WKe�KeaW�OiEeraWeG�is��.��N-.�
�.�WKe�WemperaWure�oI�waWer�IaOOs.�

:KicK�oI�WKe�aEoYe�sWaWemeQWs�are�correcW"�

A �����aQG��
B ���� aQG��
C �����aQG��
D �����aQG��
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26 7Ke�aQWi�caQcer�GruJ��cispOaWiQ��Kas�WKe�IormuOa�PW�1+���&O�.�,Q�WKe�KumaQ�EoG\��oQe�oI�
WKe�cKOoriGe�ioQs�oI�cispOaWiQ�is repOaceG�E\�oQe�waWer�moOecuOe Wo�Iorm�aQ�aTua�compOex.�

PW�1+���&O� ���+�2������������� >PW�1+����+�2�&O@��������� &O��
����������������������������������������������������������������������������������aTua�compOex

:KaW�is�WKe�oxiGaWioQ�QumEer�oI�pOaWiQum�iQ�eacK�oI�WKese�suEsWaQces"

cispOaWiQ aTua compOex
A �� ��
B �� ��
C �� ��
D �� ��

27 0aQJaQese�,9��oxiGe�caWaO\ses� WKe�GecomposiWioQ�oI�K\GroJeQ�peroxiGe� �+�2��� iQWo�
ox\JeQ�aQG�waWer.�
:KicK�curYe�represeQWs�WKe�GecomposiWioQ�oI��.��moO�oI�K\GroJeQ�peroxiGe"�

28 ,Q�wKicK�reacWioQ�is�WKe�uQGerOiQeG�suEsWaQce�EeKaYiQJ�as�aQ�oxiGisiQJ�aJeQW"

A %a&l� ��1a�62� ĺ�%a62� ���1a&l

B �&u2����1+� ĺ��&u���1� ���+�2
C �)e&l� ��&l� ĺ��)e&l�

D �1a,���%r� ĺ��1a%r���,�
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29 $�Iew�Grops�oI� OiWmus�soOuWioQ�were�aGGeG�Wo�coQceQWraWeG�ruEiGium�cKOoriGe�soOuWioQ�
aQG�WKe�resuOWaQW�soOuWioQ�was�eOecWroO\seG�usiQJ�pOaWiQum�eOecWroGes.

:KicK�sWaWemeQW is�Wrue"

A $�JreeQisK�\eOOow�Jas�is�IormeG�aW�WKe�caWKoGe.
B 7Ke�aQoGe�Gecreases�iQ�mass.
C 7Ke�p+�oI�WKe�eOecWroO\We�Gecreases.
D 7Ke�soOuWioQ�WurQs�purpOe�arouQG�WKe�caWKoGe.

30 ,Q�aQ�experimeQW��a�copper�roG�aQG�a�]iQc�roG�are�pOaceG�iQWo�a�EeaNer�oI�suOIuric�aciG�
as�sKowQ�EeOow.�%uEEOes�oI�Jas�are�proGuceG�arouQG�WKe�]iQc�roG�oQO\.��

7Ke�experimeQW�is�repeaWeG�wiWK�WKe�eQGs�oI�EoWK�roGs�WoucKiQJ�eacK�oWKer.

:KaW�KappeQs�wKeQ�WKe�eQGs�oI�EoWK�roGs�WoucK�eacK�oWKer"

A %uEEOes�oI�Jas�coOOecW�arouQG�EoWK�roGs.
B %uEEOes�oI�Jas�coOOecW�arouQG�copper�roG�oQO\.
C %uEEOes�oI�Jas�coOOecW�arouQG�]iQc�roG�oQO\.
D 1o�EuEEOes�oI�Jas�coOOecW�arouQG�EoWK�roGs.
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31 7Ke� GiaJram� sKows� WKe� apparaWus� useG� Wo� iQYesWiJaWe� WKe� reOaWiYe� reacWiYiW\� oI� Iour�
meWaOs.�6Wrips�oI� WKese�meWaOs�were�coQQecWeG� iQ� WurQ�wiWK� WKe�copper�sKeeW�aQG� WKe�
YoOWaJe was recorGeG�iQ�WKe�WaEOe�EeOow.�

5esuOWs WaEOe�

meWaO�uQGer�WesW GirecWioQ�oI�eOecWroQ�IOow YoOWaJe�recorGeG��YoOWs�
: Irom�:�Wo�&u ���.��

; Irom�&u�Wo�; �.��

< Irom�<�Wo�&u ���.��

= Irom�=�Wo�&u ���.��

:KaW�is�WKe�orGer�oI�GecreasiQJ�reacWiYiW\�oI�WKe�Iour�meWaOs"

mosW�reacWiYe OeasW�reacWiYe

A : = ; <

B ; < : =

C < : = ;

D = : < ;
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32 7Ke�WaEOe�sKows�WKe�resuOWs�oI�aGGiQJ�weiJKeG�pieces�oI�]iQc�meWaO�iQ�saOW�soOuWioQs�oI�
meWaOs�P��4�aQG�5.�

saOW�soOuWioQ iQiWiaO�mass�oI�]iQc���J IiQaO�mass�oI�]iQc�aIWer�
���miQuWes���J

P �.� �.�

4 �.� �.�

5 �.� �.�

:KicK oI�WKe�IoOOowiQJ�sKows�WKe�correcW�arraQJemeQW�oI�meWaOs�iQ�iQcreasiQJ�reacWiYiW\"

A P��5��]iQc��4
B P��]iQc��4��5
C 4��P��5��]iQc
D 4��]iQc��5��P

33 7Ke�GiaJram�EeOow�represeQWs�a�secWioQ�oI�a�caWaO\Wic�coQYerWer�oQ�WKe�exKausW�s\sWem�
oI�a�car.�+armIuO�Jases�are�coQYerWeG�iQWo�carEoQ�GioxiGe��QiWroJeQ�aQG�waWer�Yapour.�

:KicK process�es��WaNe�s��pOace�iQ�WKis�caWaO\Wic�coQYerWer"�

,.����&arEoQ�moQoxiGe�aQG�uQEurQW�K\GrocarEoQs�reacW�WoJeWKer.
,,.���&arEoQ�moQoxiGe�aQG�QiWroJeQ�oxiGes�reacW�WoJeWKer.
,,,.��POaWiQum�aQG�rKoGium�caWaO\se�reGox�reacWioQs.�

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

&2�
uQEurQW�
K\GrocarEoQs��
12x

&2��
�+�2�
�1�

pOaWiQum�aQG�rKoGium�caWaO\sW
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34 $�saOW�Kas�WKe�cKemicaO�IormuOa��1+���)e�62���.��+�2.
Excess�aTueous�soGium�K\GroxiGe�was�aGGeG�sOowO\��wiWK�sKaNiQJ��Wo�a�KoW�soOuWioQ�oI�
WKe�saOW iQ�a�EoiOiQJ�WuEe�uQWiO�WKere�were Qo�IurWKer�reacWioQ.�7Ke�EoiOiQJ�WuEe�was�WKeQ�
OeIW�Wo�sWaQG�Ior�some�Wime.�

:KicK�oEserYaWioQ wouOG�QoW Ee maGe"�

A $ JreeQ�precipiWaWe�was�proGuceG.
B $ puQJeQW�Jas�wKicK�WurQeG�Gamp�reG�OiWmus paper EOue�was�proGuceG.
C 2Q�sWaQGiQJ��WKe�precipiWaWe�WurQeG�ErowQ.
D 7Ke�precipiWaWe�GissoOYeG�iQ�excess�aTueous�soGium�K\GroxiGe.

35 ,Q� a� WesW� Ior� WKe� preseQce� oI� a� caWioQ� iQ� aQ� aTueous� saOW� soOuWioQ�� aTueous� soGium�
K\GroxiGe�is�aGGeG�sOowO\�uQWiO�iQ�excess.�7Ke�GiaJram�sKows�Kow�WKe�mass��m��oI�WKe�
precipiWaWe�Yaries�wiWK�WKe�YoOume��Y��oI�soGium�K\GroxiGe�aGGeG.

:KicK couOG�QoW Ee�WKe�aTueous�saOW"�

A aOumiQium�QiWraWe
B caOcium�QiWraWe
C OeaG�,,��QiWraWe
D ]iQc�QiWraWe

36 ��moOe�oI�a�compouQG�;�reacWs�compOeWeO\�wiWK���moOes�oI�K\GroJeQ�Jas�iQ�WKe�preseQce�
oI�a�caWaO\sW�Wo�Iorm���moOe�oI�aONaQe.�

:KicK�compouQG couOG�;�Ee"

A &+� &+�&+ &+�&+ &+�

B &+� &+�&+��&+��&+ &+�

C &+� &+�&+��&+��&+��&+�

D &+� &+�&+��&+��&2+ &+�

www.KiasuExamPaper.com 

274



16

[Turn over

37 :KicK�oI�WKese�moOecuOes�KaYe�WKe�same�EoiOiQJ�poiQWs"

A P�aQG�4
B P�aQG�5
C 4�aQG�5
D P��4�aQG�5

38 $Q�orJaQic�compouQG�6�Kas�WKe�IoOOowiQJ�reacWioQs�

QeuWraOises�soGium�K\GroxiGe
GecoOourises�aTueous�EromiQe�

:KicK�sWrucWure represeQWs�6"�

A & & & 2
+

+ + +

+
+

B & & & 2
+ +

+

+ 2

C & & & 2
+

+ + +

+
++

2

+

D 
& & & 2
+

+ +
++

2

+
2

&

& &

+
+ +

+

+

P

& & & &

+

+

+

+
+

+

+

+

+
&+

4

& & &

&

&+
+

+
&+

+

+

+

+

+

+

5

&&+

+
+

+

+
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39 :KicK�sWaWemeQW GescriEes�WKe�properW\�oI�WKe�IirsW�IracWioQ�oEWaiQeG�Irom�WKe�IracWioQaO�
GisWiOOaWioQ�oI�cruGe�oiO"

A ,W�JiYes�WKe�mosW�sooW\�IOame�wKeQ�EurQW.
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$Qswer�all TuesWioQs.
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Section A
$Qswer�all TuesWioQs�iQ�WKis�secWioQ�iQ�WKe�spaces proYiGeG.

7Ke�WoWaO�marN�Ior�WKis�secWioQ�is���.

A1 7Kis�TuesWioQ�reIers�Wo�WKe�eOemeQWs�sKowQ�iQ�WKe�secWioQ�oI�WKe�PerioGic�7aEOe EeOow.

)rom�WKis�OisW�oI�eOemeQWs��iGeQWiI\�iQ�eacK�case�oQe�eOemeQW�WKaW�Kas�WKe�properW\ GescriEeG.
*iYe�WKe�s\mEoO oI�WKe�eOemeQW.�

(a) $Q�eOemeQW�WKaW�siQNs�iQ�coOG�waWer�aQG�reacWs�reaGiO\�wiWK�iW.

«««««««««««««««««««««««««««««««««. >�@

(b) $Q�eOemeQW�WKaW�Iorms�aQ�oxiGe�WKaW�is�a�reGuciQJ�aJeQW.

«««««««««««««««««««««««««««««««««.� >�@

(c) $Q�eOemeQW�iQ�PerioG���WKaW�Iorms�WKe�smaOOesW�caWioQ.

«««««««««««««««««««««««««««««««««. >�@

(d) ��eOemeQWs�WKaW�reacW�WKe�mosW�YioOeQWO\�WoJeWKer�Wo�Iorm�a�soOiG.

«««««««««««««««««««««««««««««««««.� >�@

(e) $Q�eOemeQW�WKaW�proGuces�a�reGGisK�ErowQ�soOuWioQ�wiWK�poWassium�ioGiGe.

«««««««««««««««««««««««««««««««««. >�@

>7oWaO���@
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A2 $� sWuGeQW� carrieG� ouW� aQ� experimeQW wKere� sKe� remoYeG� some� Jas� Irom� a� Jas�
cKamEer�coQWaiQiQJ�marsKmaOOows.

7Ke�marsKmaOOows�were� oEserYeG� Wo� KaYe� iQcreaseG� iQ� si]e� aIWer� some� Jas�was�
remoYeG�Irom�WKe�seaOeG�Jas�cKamEer.

(a) ,Q�WKe�Eoxes�EeOow��Graw�WKe�GiaJram�Ior�WKe�Jas iQ�WKe�cKamEer�EeIore�aQG�
aIWer�some�Jas�was�remoYeG�Irom�WKe�cKamEer.

���������������������%eIore��������������������������������������������������$IWer
����>�@

(b) 8siQJ� WKe� NiQeWic� parWicOe� WKeor\�� proYiGe� aQ� expOaQaWioQ� Ior� wK\� WKe�
marsKmaOOows�iQcreaseG�iQ�si]e.

«««««««««««««««««««««««««««««««««.

«««««««««««««««««««««««««««««««««..�

«««««««««««««««««««««««««««««««««..� >�@
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(c) :KeQ�KeaW�was�appOieG� Wo� WKe�Jas�cKamEer�EeIore�Jas�was� remoYeG�� WKe�
sWuGeQW�WKeori]eG�immeGiaWeO\�WKaW�WKe�space�EeWweeQ�WKe�Jas�parWicOes�wiOO�
Ee�iQcreaseG.�'o�\ou�aJree"�ExpOaiQ�\our�aQswer.

«««««««««««««««««««««««««««««««««..

«««««««««««««««««««««««««««««««««... ����>�@
�����������������������������������������������������������������������������������������������������������������������>7oWaO���@

A3 (a) 7Ke�perceQWaJe�oI�ox\JeQ�iQ�air�caQ�Ee�GeWermiQeG�E\�usiQJ�WKe�apparaWus�sKowQ�
EeOow.�7Ke�JOass�WuEe�was�IiOOeG�wiWK iroQ�IiOiQJs��iQ�excess��aQG�WKe�WoWaO�YoOume�oI�
air�iQ�WKe�s\riQJes�was����cm�.�

            (i) &aOcuOaWe�WKe�expecWeG�WoWaO�YoOume�oI�Jas�OeIW�remaiQiQJ�aW�WKe�eQG�oI�
WKe�experimeQW.

>�@
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A4 $W�a�cKiOGreQ¶s�EirWKGa\�parW\��a�maJiciaQ� WoOG� WKe�cKiOGreQ� WKaW�Ke�caQ�cKaQJe� µwaWer¶� Wo�
µmiON¶ aQG�WKeQ�Wo�a�coOourOess�Ii]]\�GriQN�OiNe���up.

7Ke�maJiciaQ�KaG�WKree�JOasses.
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A5 7Ke�IoOOowiQJ�experimeQW�was�carrieG�ouW�Wo�iQYesWiJaWe�WKe�raWe�oI GecomposiWioQ�oI�
K\GroJeQ�peroxiGe.�$�caWaO\sW��maQJaQese�,9��oxiGe� was�aGGeG� Wo�a�coQicaO� IOasN�
coQWaiQiQJ����cm� oI�aTueous�soOuWioQ�oI K\GroJeQ�peroxiGe.�7Ke�mass�oI�WKe�IOasN�
was�measureG�E\�aQ�eOecWroQic EaOaQce�as�sKowQ.�7Ke�resuOWs�were�recorGeG�aQG�WKe�
JrapK�oEWaiQeG�was OaEeOOeG�;.

(a) :riWe�WKe�cKemicaO�eTuaWioQ�Ior�WKe�GecomposiWioQ�oI�K\GroJeQ�peroxiGe.

««««««««««««««««««««««««««««««««« >�@

(b) 6uJJesW�WKe�use�oI�WKe�coWWoQ�wooO.

«««««««««««««««««««««««««««««««««. >�@

(c) &urYe�<�sKows�WKe�resuOWs�WKaW�is�expecWeG�Wo�Ee�oEWaiQeG.
ExpOaiQ�WKe�GiIIereQce�EeWweeQ�WKe�acWuaO�curYe�;�aQG�WKeoreWicaO�curYe�<.

«««««««««««««««««««««««««««««««««.

«««««««««««««««««««««««««««««««««.� >�@

(d) 6WaWe�oQe�oWKer�wa\�iQ�wKicK�WKe�raWe�oI�GecomposiWioQ�oI�aTueous�K\GroJeQ�
peroxiGe�caQ�Ee�iQcreaseG.

«««««««««««««««««««««««««««««««««. >�@

;
<

www.KiasuExamPaper.com 

284



8

[Turn over

(e) 'escriEe�wKaW�\ou�wouOG�Go�Wo�sKow�WKaW�maQJaQese�,9��oxiGe�is�acWiQJ�as�
a�caWaO\sW�iQ�WKis�GecomposiWioQ.

«««««««««««««««««««««««««««««««««.

«««««««««««««««««««««««««««««««««.�

«««««««««««««««««««««««««««««««««.�

«««««««««««««««««««««««««««««««««.� >�@
������������������������������������������������������������������������������������������������������� �����������>7oWaO���@

A6 $�pKoWoJrapKic�pOaWe�is�maGe�up�oI�a�pOasWic�Ease�coYereG�wiWK�a�Oa\er�oI��.�� J�siOYer�
EromiGe.�$IWer�a�pKoWoJrapK�is�WaNeQ� ����oI�WKe�siOYer�EromiGe�is�reGuceG�Wo�siOYer.�
7Ke�imaJe�is�WKeQ�IixeG�E\�reacWiQJ�WKe�remaiQiQJ�siOYer�EromiGe�wiWK�aTueous�soGium�
WKiosuOIaWe�as�sKowQ�iQ�WKe�eTuaWioQ�EeOow.

$J%r����1a�6�2� 1a�$J�6�2��� ��1a%r

(a) :KaW�is�WKe�mass�oI�siOYer�EromiGe�remaiQiQJ�oQ�WKe�pOaWe�aIWer�a�pKoWoJrapK�
is�WaNeQ"

��������������������������������������������mass�oI�siOYer�EromiGe� �««««««««««
>�@

(b) +ow�maQ\�moOes�oI�soGium�WKiosuOIaWe�is�QeeGeG�Wo�Iix�WKe�pOaWe"

�����������������������������������������������moOes�oI�soGium�WKiosuOIaWe� �«««««««
>�@

(c) $���� cm� sampOe�oI��.����moO�Gm� soGium�WKiosuOIaWe�is�useG�iQ�WKe�IixiQJ�
process.�&aOcuOaWe�WKe�QumEer�oI�moOes�oI�WKiosuOIaWe�OeIW�aIWer�WKe�process.

�����������������������������������������������moOes�oI�soGium�WKiosuOIaWe� �««««««« ��
>�@

www.KiasuExamPaper.com 

285



9

[Turn over

(d) ExpOaiQ�usiQJ�oxiGaWioQ�sWaWes��wK\�WKe�siOYer�EromiGe�is�saiG�Wo�Ee�reGuceG�
Wo�siOYer.

«««««««««««««««««««««««««««««««««.

«««««««««««««««««««««««««««««««««.� >�@

(e) 6iOYer�EromiGe�is�a�paOe�\eOOow�iQsoOuEOe�KaOiGe�saOW.�%rieIO\�GescriEe�Kow�a�
pure�aQG�Gr\�sampOe�oI�siOYer�EromiGe�caQ�Ee�prepareG�sWarWiQJ�Irom�siOYer�
QiWraWe.

«««««««««««««««««««««««««««««««««.

«««««««««««««««««««««««««««««««««.�

«««««««««««««««««««««««««««««««««.�

«««««««««««««««««««««««««««««««««..� >�@
�������������������������������������������������������������������������������������������������������������������>7oWaO���@

A7 2Q�a�campiQJ�Wrip��a�Eo\�scouW�caQ�oQO\�pacN�� NJ�oI�IueO�Ior�use.�+e�Kas�Wo�GeciGe�
wKicK�IueO�Wo�EriQJ�aOoQJ.�7Ke�WaEOe�EeOow�sKows�WKe�eQerJ\�reOeaseG�E\�WKe�compOeWe�
comEusWioQ�oI�some�compouQGs�useG�as�IueOs.

compouQG 0r EoiOiQJ�poiQW��o& H iQ�N-�moO
meWKaQe �� ���� ����
propaQe �� ��� �����
KepWaQe ��� �� �����

(a) ExpOaiQ�wK\�WKe�IueOs�KaYe�reOaWiYeO\�Oow�EoiOiQJ�poiQW.

«««««««««««««««««««««««««««««««««.

«««««««««««««««««««««««««««««««««.� >�@

(b) :KicK�IueO�proGuces�WKe�mosW�eQerJ\�wKeQ�� NJ�oI�WKe�compouQG�is EurQW"�
+eQce��GeWermiQe WKe IueO�wKicK�WKe�Eo\�scouW�is�mosW�OiNeO\�Wo�EriQJ�aOoQJ.

>�@

www.KiasuExamPaper.com 

286



10

[Turn over

(c) 7Ke�Eo\�scouW� IiQaOO\�GeciGeG� Wo�EriQJ�aOoQJ�KepWaQe� Ior�Kis�campiQJ� Wrip.�
8siQJ� WKe�GaWa� Irom� WKe� WaEOe�� suJJesW�wK\�Kis� GecisioQ�GiIIers� Irom�\our�
aQswer�iQ�(b).�

«««««««««««««««««««««««««««««««««..

«««««««««««««««««««««««««««««««««..� >�@

(d) &aOcuOaWe�WKe�EoQG�eQerJ\�oI�WKe�2 2�EoQG�iQ�WKe�comEusWioQ�oI�meWKaQe�
JiYeQ�WKe�IoOOowiQJ�EoQG�eQerJies.

EoQG EoQG�eQerJ\�iQ�N-�moO
& ± + ���
2 ± + ���
&� �2 ���

>�@
�������������������������������������������������������������������������������������������������������������������>7oWaO���@

www.KiasuExamPaper.com 

287



11

[Turn over

A8 7Ke�GiaJram�EeOow�sKows�WKe�seW�up�oI�aQ�eOecWroO\sis�experimeQW.

:�aQG�;�are�copper�eOecWroGes�wKiOe�<�aQG�=�are�siOYer�eOecWroGes.

(a) EOecWroGes�;�aQG�=�wiOO�iQcrease�iQ�mass�aIWer�some�Wime.�
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Section B
$Qswer�aOO�three TuesWioQs�Irom�WKis�secWioQ.

7Ke�OasW�TuesWioQ�is�iQ�WKe�Iorm�oI�aQ�eiWKer�or�aQG�oQO\�oQe�oI�WKe�aOWerQaWiYes�sKouOG�Ee�
aWWempWeG.

B9 6W\reQe�� a OiTuiG� K\GrocarEoQ� WKaW� is� imporWaQW� cKieIO\� Ior� iWs� marNeG� WeQGeQc\� Wo�
uQGerJo�poO\merisaWioQ.�

6W\reQe�is�empOo\eG�iQ�WKe�maQuIacWure�oI�poO\sW\reQe��aQ�imporWaQW�pOasWic��as�weOO�
as�a�QumEer�oI�speciaOW\�pOasWics�aQG�s\QWKeWic�ruEEers.

Pure�sW\reQe�is�a�cOear��coOourOess��IOammaEOe�OiTuiG�WKaW�EoiOs�aW������&�aQG�Iree]es�
aW�í��.���&.�

8QOess�WreaWeG�wiWK�iQKiEiWor�cKemicaOs��iW�Kas�a�WeQGeQc\�Wo�poO\merise�spoQWaQeousO\�
GuriQJ�sWoraJe.� ,W� is�sOiJKWO\� Woxic� Wo� WKe�QerYous�s\sWem� iI� iQJesWeG�or� iQKaOeG��aQG�
coQWacW�wiWK�WKe�sNiQ�aQG�e\es�caQ�cause�irriWaWioQ.�$OWKouJK�iW�is�suspecWeG�oI�EeiQJ�
carciQoJeQic��sWuGies�KaYe�QoW�proYeG�iW�Wo�Ee�so.

7Ke�cKemicaO�IormuOa�Ior�sW\reQe�is�&�+���EuW�iWs�sWrucWuraO�IormuOa��&�+�&+ &+��
more�cOearO\�reYeaOs�WKe�sources�oI�iWs�commerciaOO\�useIuO�properWies.�

�������������������������������������������6WrucWuraO�IormuOa�oI�sW\reQe

6W\reQe� is� a� memEer� oI� a� Jroup� oI� cKemicaO� compouQGs� EroaGO\� caWeJoriseG� as�
YiQ\Os²orJaQic� compouQGs�wKose�moOecuOes� coQWaiQ� a� GouEOe� EoQG� EeWweeQ� Wwo�
carEoQ�aWoms.�

8QGer�WKe�acWioQ�oI�cKemicaO�caWaO\sWs�or�iQiWiaWors��WKis�OiQN�coQWriEuWes�Wo WKe�IormaWioQ�
oI� poO\sW\reQe�� iQ� wKicK� WKousaQGs� oI� sW\reQe� uQiWs� are� OiQNeG� aOoQJ� a� carEoQ�
EacNEoQe.�+aQJiQJ�Irom�WKis�EacNEoQe�are�pKeQ\O�Jroups��&�+��²OarJe�riQJ�sKapeG�
uQiWs� WKaW� iQWerIere�wiWK� WKe�spoQWaQeous�moWioQ�oI� WKe�cKaiQOiNe�poO\mer�aQG� OeQG�
poO\sW\reQe�iWs�weOO�NQowQ�riJiGiW\.�

7Ke�pKeQ\O�Jroup�is�oQe�oI�WKe�aromaWic�riQJs.�6W\reQe��wKicK�JiYes�oII�a�peQeWraWiQJ�
sweeWisK�oGour��is�WKereIore oQe�oI�WKe�aromaWic�K\GrocarEoQs.

Industrial production from ethylben]ene

7Ke�moGerQ�meWKoG�Ior�proGucWioQ�oI�sW\reQe�E\�dehydrogenation oI�eWK\OEeQ]eQe�
was� IirsW� acKieYeG� iQ� WKe� ����s. 7Ke� proGucWioQ� oI� sW\reQe� iQcreaseG� GramaWicaOO\�
GuriQJ�WKe�����s��wKeQ�iW�was�popuOariseG�as�a�IeeGsWocN�Ior�s\QWKeWic�ruEEer.�

%ecause�iW�is�proGuceG�oQ�sucK�a�OarJe�scaOe��eWK\OEeQ]eQe�is�iQ�WurQ�prepareG�oQ�a�
proGiJious�scaOe��E\�aON\OaWioQ�oI�EeQ]eQe�wiWK�eWK\OeQe�.EWK\OEeQ]eQe�is�mixeG�iQ�WKe�
Jas�pKase�wiWK���±���Wimes�iWs�YoOume�iQ�KiJK�WemperaWure�sWeam��aQG�passeG�oYer�
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a� soOiG� caWaO\sW� EeG.� 0osW� eWK\OEeQ]eQe� GeK\GroJeQaWioQ� caWaO\sWs� are� EaseG� oQ�
iroQ�III��oxiGe��promoWeG�E\�seYeraO�perceQW�poWassium�oxiGe�or�poWassium�carEoQaWe.
��

�����������������������������'eK\GroJeQaWioQ�oI�eWK\OEeQ]eQe

6Weam�serYes�seYeraO�roOes�iQ�WKis�reacWioQ.�,W�is�WKe�source�oI�KeaW�Ior�poweriQJ�WKe�
endothermic reacWioQ��aQG� iW� remoYes�coNe� WKaW� WeQGs� Wo� Iorm�oQ� WKe� iroQ�,,,� oxiGe�
caWaO\sW�WKrouJK�WKe�waWer�Jas�sKiIW�reacWioQ.�7Ke�poWassium�promoWer�eQKaQces�WKis�
GecoNiQJ� reacWioQ.� 7Ke� sWeam� aOso� GiOuWes� WKe� reacWaQW� aQG� proGucWs�� sKiIWiQJ� WKe�
posiWioQ�oI�cKemicaO�eTuiOiErium�WowarGs�proGucWs.�

$�W\picaO�sW\reQe�pOaQW�coQsisWs�oI�Wwo�or�WKree�reacWors�iQ�series��wKicK�operaWe�uQGer�
Yacuum�Wo�eQKaQce�WKe�coQYersioQ�aQG�seOecWiYiW\.�7\picaO�per�pass�coQYersioQs�are
����Ior�Wwo�reacWors�aQG��������Ior�WKree�reacWors.�6eOecWiYiW\�Wo�sW\reQe�is�������.�
7Ke�maiQ�E\proGucWs�are�EeQ]eQe�aQG�WoOueQe.�%ecause�sW\reQe�aQG�eWK\OEeQ]eQe�
KaYe�simiOar�EoiOiQJ�poiQWs�������&�aQG������&��respecWiYeO\���WKeir�separaWioQ�reTuires�
WaOO� GisWiOOaWioQ� Wowers� aQG� KiJK� reWurQ�reIOux� raWios.� $W� iWs� GisWiOOaWioQ� WemperaWures��
sW\reQe� WeQGs� Wo�poO\merise.�7o�miQimi]e� WKis�proEOem��earO\�sW\reQe�pOaQWs�aGGeG�
eOemeQWaO suOIur�Wo�iQKiEiW�WKe�poO\merisaWioQ.�

'uriQJ� WKe� ����s�� Qew� Iree� raGicaO� iQKiEiWors� coQsisWiQJ� oI� QiWraWeG� pKeQoO�EaseG�
reWarGers�were�GeYeOopeG.�0ore�receQWO\��a�QumEer�oI�aGGiWiYes�KaYe�EeeQ�GeYeOopeG�
WKaW�exKiEiW�superior�iQKiEiWioQ�aJaiQsW�poO\meri]aWioQ.�+oweYer��WKe�QiWraWeG�pKeQoOs�
are�sWiOO�wiGeO\�useG�Eecause�oI�WKeir�reOaWiYeO\�Oow�cosW.�7Kese�reaJeQWs�are�aGGeG�
prior�Wo�WKe�GisWiOOaWioQ.

Laboratory synthesis

$�OaEoraWor\�s\QWKesis�oI�sW\reQe�eQWaiOs�WKe�GecarEox\OaWioQ�oI�cinnamic acid.�

&�+�&+ &+&2�+�ĺ &�+�&+ &+� ��&2�

Incineration

,I�poO\sW\reQe�is�properO\�iQciQeraWeG�aW�KiJK�WemperaWures��up�Wo�������&��aQG�wiWK�
pOeQW\� oI� air� ���� m��NJ��� WKe� cKemicaOs� JeQeraWeG� are� waWer�� carEoQ� GioxiGe�� aQG�
possiEO\�smaOO�amouQWs�oI�resiGuaO�KaOoJeQ�compouQGs�Irom�IOame�reWarGaQWs. ,I�oQO\�
iQcompOeWe�iQciQeraWioQ�is�GoQe��WKere�wiOO�aOso�Ee�OeIWoYer�carEoQ�sooW�aQG�a�compOex
mixWure�oI�YoOaWiOe�compouQGs. $ccorGiQJ�Wo�WKe�$mericaQ�&KemisWr\�&ouQciO��wKeQ�
poO\sW\reQe�is�iQciQeraWeG�iQ�moGerQ�IaciOiWies��WKe�IiQaO�YoOume�is����oI�WKe�sWarWiQJ�
YoOume��mosW�oI�WKe�poO\sW\reQe�is�coQYerWeG�iQWo�carEoQ�GioxiGe��waWer�Yapor��aQG�
KeaW.�%ecause�oI�WKe�amouQW�oI�KeaW�reOeaseG��iW�is�someWimes�useG�as a�power�source�
Ior�sWeam�or�eOecWriciW\�JeQeraWioQ.

                                                           Adapted from: https://www.britannica.com/science/styrene
                                                                                               https://en.wikipedia.org/wiki/Styrene
                                                                                              https://en.wikipedia.org/wiki/Polystyrene
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14

[Turn over

(a) 'raw� WKe� µGoW�aQG�cross¶�GiaJram�oI� sW\reQe� sKowiQJ�oQO\� WKe�ouWermosW�
eOecWroQs.

>�@

(b) ExpOaiQ�wK\�sW\reQe�Kas�a�Oow�meOWiQJ�poiQW�oI�í��.���&.

«««««««««««««««««««««««««««««««««.

«««««««««««««««««««««««««««««««««.� >�@

(c) ExpOaiQ�WKe�W\pe�oI�reacWioQ�WKaW�occurs�iQ�WKe�GeK\GroJeQaWioQ�process.

««««««««««««««««««««««««««««««««« >�@

(d) ExpOaiQ�wK\�WaOO�GisWiOOaWioQ�Wowers�are�Qecessar\�Ior�WKe�separaWioQ�oI�sW\reQe�
aQG�eWK\OEeQ]eQe.�

«««««««««««««««««««««««««««««««««

««««««««««««««««««««««««««««««««« >�@

(e) 'raw�WKe�repeaWiQJ�uQiW�oI�poO\sW\reQe.

>�@�

(f) :riWe�GowQ�a�EaOaQceG�cKemicaO�eTuaWioQ�Ior�WKe�iQciQeraWioQ�oI�
poO\sW\reQe����repeaW�uQiW��iQ�moGerQ�IaciOiWaWes.�

««««««««««««««««««««««««««««««««« >�@

(g) 'escriEe��wiWK�a�EaOaQceG�eTuaWioQ��wKaW�wouOG�Ee�oEserYeG�wKeQ�soGium�
carEoQaWe�is�puW�iQWo�ciQQamic�aciG.

«««««««««««««««««««««««««««««««««

««««««««««««««««««««««««««««««««.. >�@
����������������������������������������������������������������������������������������������������������������>7oWaO����@
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15

[Turn over

B10 ,Q�WKe�IoOOowiQJ�experimeQW��copper�aQG�WKree�oWKer�meWaOs��P��4�aQG�5�are�aGGeG�
separaWeO\�Wo�copper�,,��suOIaWe�soOuWioQ.

7Ke�resuOWs�Ior�WKe�acWioQ�oI�KeaW�oQ�WKe�oxiGes�oI�copper��P��4�aQG�5�are�JiYeQ�iQ�WKe�
IoOOowiQJ�WaEOe�

(a)   (i) ExpOaiQ�WKe�oEserYaWioQs�iQ�WKe�reacWioQs�oI�4�aQG�5�wiWK�copper�,,��suOIaWe�
soOuWioQ.

«««««««««««««««««««««««««««««««««.

«««««««««««««««««««««««««««««««««.�

«««««««««««««««««««««««««««««««««.� >�@

       (ii) :riWe�WKe�EaOaQceG�eTuaWioQs�Ior�WKese�reacWioQs.

«««««««««««««««««««««««««««««««««.

«««««««««««««««««««««««««««««««««.� >�@

(b) ExpOaiQ�wK\�meWaO�P�caQ�Ee�IormeG�wiWK�GirecW�KeaWiQJ�oQ�WKe�oxiGe�oI�P.

«««««««««««««««««««««««««««««««««. >�@

(c) $rraQJe�WKe�Iour�meWaOs�iQ�iQcreasiQJ�orGer�oI�reacWiYiW\.

«««««««««««««««««««««««««««««««««. >�@

copper�,,��suOIaWe�soOuWioQ
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16

[Turn over

(d) 2Qe�oI�WKe�WKree�meWaOs��P��4�aQG�5��is�useG�Wo�maNe�a�cKemicaO�ceOO�wiWK�a�
copper�roG.�7Ke�ceOO�is�sKowQ�iQ�WKe�IoOOowiQJ�GiaJram�

        (i) :KicK�meWaO�wouOG�\ou�cKoose�Ior�WKe�meWaO�sWrip"�
*iYe a�reasoQ Ior�\our�cKoice.

«««««««««««««««««««««««««««««««««.

«««««««««««««««««««««««««««««««««.� >�@

       (ii) ,I�soOuWioQ�;�is�GiOuWe�suOIuric�aciG��wriWe�WKe�ioQic�eTuaWioQs�Ior�WKe�reacWioQs�
WKaW�occur�aW�WKe�Wwo�eOecWroGes.

«««««««««««««««««««««««««««««««««.

«««««««««««««««««««««««««««««««««. >�@
����������������������������������������������������������������������������������������������������������������>7oWaO� ��@
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17

[Turn over

EITHER
B11 (a) 6W\reQe�EuWaGieQe�ruEEer�is�a�s\QWKeWic�ruEEer.�,W�is�maGe�E\�poO\meri]iQJ�

a�mixWure�oI�WKe�moQomers�EuWaGieQe�aQG�sW\reQe.�

        (i) :KaW�W\pe�oI�poO\merisaWioQ�wiOO�WaNe�pOace�wKeQ�WKe�moQomers�poO\meri]e"

«««««««««««««««««««««««««««««««««. >�@

       2Qe�possiEOe�sWrucWure�Ior�WKe�poO\mer�is�sKowQ�EeOow.

       (ii) *iYe�WKe�IuOO�sWrucWuraO�IormuOa�Ior�WKe�repeaWiQJ�uQiW�iQ�WKis poO\mer�sWrucWure.

>�@

      (iii) :KeQ� WKe� mixWure� oI� sW\reQe� aQG� EuWaGieQe� poO\meri]es�� WKe� poO\mer� is�
uQOiNeO\�Wo�coQWaiQ�oQO\�WKis�reJuOar��repeaWiQJ�paWWerQ.�ExpOaiQ�wK\.�

«««««««««««««««««««««««««««««««««.

«««««««««««««««««««««««««««««««««.� >�@�

      (iv) %uWaGieQe�is�oEWaiQeG�Irom�WKe�cracNiQJ�oI�EuWaQe.��.���NJ�oI�EuWaQe�eQWereG�
WKe�cracNiQJ�Wower.�7Ke�perceQWaJe�\ieOG�oI�EuWaGieQe�is����.�&aOcuOaWe�WKe�
mass�oI�EuWaGieQe�oEWaiQeG�Irom�WKe�cracNiQJ�process.

>�@

C C

C2H3

CC

H X H

HHH H

sW\reQe EuWaGieQe
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18

[Turn over

(b) 7Kree�GiIIereQW�experimeQWs�were�carrieG�ouW�usiQJ�meWaO� carEoQaWes�aQG�
aciGs.�7Ke�WaEOe�EeOow�sKows�WKe�reacWaQWs�useG�iQ�eacK�oI�WKe�experimeQW.�
7Ke�JrapK sKows�WKe�resuOWs�oI�WKe�experimeQWs.

experimeQW reacWaQWs
4 ����cm� oI��.��moO�Gm� +�62� �aT������.�J�1a�&2� �s�
5 Y�cm� oI��.��moO�Gm� +�62� �aT����excess�1a�&2� �s�
6 ����cm� oI�]�moO�Gm� +�62� �aT����excess�&a&2� �s�

        (i) ,GeQWiI\ WKe�OimiWiQJ�reaJeQW�iQ�experimeQW 4.

>�@

4

5

6

www.KiasuExamPaper.com 

295



19

[Turn over

       (ii) &aOcuOaWe�WKe�YoOume�oI�carEoQ�GioxiGe�Jas�proGuceG�iQ�experimeQW�5�aQG�
KeQce�caOcuOaWe�WKe�YoOume��Y�cm���oI�suOIuric�aciG useG.

������������������������������������������������������ 9oOume�oI�carEoQ�GioxiGe� �«««««..

�������������������������������������������������������������Y� �««««««««««««««..
��
>�@�

      (iii) )rom�WKe�JrapK��GeGuce�WKe�coQceQWraWioQ�oI�suOIuric�aciG�useG�iQ�experimeQW�
6.�

��������������������������������������&oQceQWraWioQ�oI�suOIuric�aciG� �««««««««« >�@

      (iv) 7Ke�mass�oI�WKe�saOW�IormeG�iQ�experimeQW�6�is�mucK�Oower�WKaQ�expecWeG.
:riWe� a� EaOaQceG� cKemicaO� eTuaWioQ�� iQcOuGiQJ� sWaWe� s\mEoOs�� Wo� suJJesW�
aQoWKer�reacWioQ�WKaW�caQ�prepare�a�JreaWer�mass�oI�WKis�saOW.

«««««««««««««««««««««««««««««««««. >�@
����������������������������������������������������������������������������������������������������������������>7oWaO����@
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20

[Turn over

OR
B11 (a) :KeQ�JrapKiWe�aQoGe�aQG�a�Yer\�KiJK�curreQW�is useG�iQ�WKis�eOecWroO\sis� ���

cm� oI�Jas is IormeG�aEoYe�WKe�caWKoGe�aQG����cm� oI�Jas�is�IormeG�aEoYe�
WKe�aQoGe.

        (i) 8siQJ�a�EaOaQceG�eTuaWioQ��accouQW�Ior WKe�YoOume oI�Jas�coOOecWeG�aW�EoWK�
eOecWroGes.�

«««««««««««««««««««««««««««««««««.

«««««««««««««««««««««««««««««««««.�

«««««««««««««««««««««««««««««««««.� >�@

       (ii) ExpOaiQ�� wiWK� a� EaOaQceG� eTuaWioQ�� wK\� WKe� JrapKiWe� aQoGe� Kas� Wo� Ee�
repOaceG�perioGicaOO\.

«««««««««««««««««««««««««««««««««.

«««««««««««««««««««««««««««««««««.�

«««««««««««««««««««««««««««««««««.� >�@

(b) $Q�orJaQic�compouQG��;��coQWaiQs�carEoQ��ox\JeQ�aQG�K\GroJeQ�oQO\.�7Ke
PerceQWaJe E\� mass oI� carEoQ� aQG� K\GroJeQ� are� ��.��� aQG� ��.���
respecWiYeO\.�7Ke reOaWiYe�moOecuOar�mass�oI�; is���.

        (i) )iQG�WKe�empiricaO IormuOa�oI�;.

>�@

aTueous�
poWassium�suOIaWe

���cm�

oI�Jas�
���cm�

oI�Jas�
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21

[Turn over

End of Paper

       (ii) ;�is�a�sKarp�smeOOiQJ�OiTuiG�aW�room�WemperaWure.�,W�is�soOuEOe�iQ waWer�aQG�
caQ�Ee�oxiGiseG�Wo�Iorm�<�wKose�sWrucWure�is�sKowQ EeOow.

8QGer�suiWaEOe�coQGiWioQs��<�reacWs�wiWK�excess�meWKaQoO�Wo�proGuce�=.�
6WaWe�WKe�reaJeQW QeeGeG Wo�oxiGise�;�Wo�<��aQG�WKe�coOour�cKaQJe�oEserYeG.

«««««««««««««««««««««««««««««««««.�

«««««««««««««««««««««««««««««««««.� >�@

      (iii) 'raw�WKe�IuOO�sWrucWuraO�IormuOa�oI�;�aQG�=.

>�@

����������������������������������������������������������������������������������������������������������������>7oWaO����@���
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[Turn over[Turn ovoooooooooooooooooovooooooooooooovooooovoovoooovooovooooooooooooo er
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19

[Turn over

Chemistry 
2018 Preliminary Examination

Answer Scheme
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 BBSS/2018 O Prelim  /sec 4E/ Chem 6092 P1 

Apply past knowledge to past knowledge to new situations   1 

READ THESE INSTRUCTIONS FIRST

:riWe�iQ�soIW�peQciO.
'o�QoW�use�sWapOes��paper�cOips��JOue�or�correcWioQ�IOuiG.
:riWe�\our�Qame��iQGex�QumEer�aQG�cOass�oQ�WKe�$Qswer�6KeeW�iQ�WKe�spaces�proYiGeG.

7Kere�are�forty TuesWioQs�oQ�WKis�paper.��$Qswer�all TuesWioQs.��)or�eacK�TuesWioQ�WKere�are�Iour�possiEOe�
aQswers�A, B, C aQG D.��
&Koose�WKe�one \ou�coQsiGer�correcW�aQG�recorG�\our�cKoice�iQ�soft pencil oQ�WKe�separaWe�$Qswer�
6KeeW.�

Read the instructions on the Answer Sheet very carefully.

EacK�correcW�aQswer�wiOO�score�oQe�marN.��$�marN�wiOO�QoW�Ee�GeGucWeG�Ior�a�wroQJ�aQswer.�
$Q\�rouJK�worNiQJ�sKouOG�Ee�GoQe�iQ�WKis�EooNOeW.�
$�cop\�oI�WKe�PerioGic�7aEOe�is�priQWeG�aW�WKe�eQG�oI WKe�TuesWioQ�paper.
7Ke�use�oI�aQ�approYeG�scieQWiIic�caOcuOaWor�is�expecWeG��wKere�appropriaWe.�

7Kis�GocumeQW�coQsisWs�oI����priQWeG�paJes.�

BE OUR BEST

BUKIT BATOK

SECONDARY SCHOOL

Bukit Batok Secondary School
PRELIMINARY EXAMINATION 2018
SEC 4 EXPRESS 

CHEMISTRY 6092/01
Paper���0uOWipOe�&Koice 24 August 2018

0745 - 0845
1 hour

$GGiWioQaO�0aWeriaOs��0uOWipOe�&Koice�$Qswer�6KeeW�
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                                                                                                                            BBSS/2018 O Prelim  /sec 4E/ Chem 6092 P1  

 

Apply past knowledge to past knowledge to new situations                                                                              2 

 

1�� 7Ke�reacWioQ�scKeme�sKows�Kow�K\GraWeG�copper�,,��suOIaWe��&u62�.�+�2��cKaQJes�
wKeQ�KeaWeG.����

� � � &u62�.�+�2��������������������&u62�.+�2���������������������&u62�

$�OiWWOe�waWer�was�acciGeQWaOO\�spiOOeG�iQWo�a�GisK�coQWaiQiQJ�K\GraWeG�copper�,,��suOIaWe.��
:KaW�couOG�Ee�GoQe�Wo�remoYe�WKe�waWer��OeaYiQJ�pure��Gr\�&u62�.�+�2"

A +eaW WKe�GisK�oYer�a�EoiOiQJ�waWer�EaWK.
B +eaW�WKe�GisK�Wo�a�coQsWaQW�mass.�
C  +eaW�WKe�GisK�wiWK�a�%uQseQ�EurQer.�
D�� /eW�WKe�GisK�sWaQG�iQ�GirecW�suQOiJKW.�

2 $OumiQium�suOIaWe�is�someWimes�useG�iQ�waWer�WreaWmeQW�Wo�remoYe�impuriWies.��$Tueous�
aOumiQium�suOIaWe�is�aciGic.��7Ke�WaEOe�sKows�WKe�resuOWs�oI�WesWs�oQ�Iour�GiIIereQW�
sampOes�oI�WreaWeG�waWer.���
7o�wKicK�sampOe�KaG�aQ�excess�oI�aOumiQium�suOIaWe�EeeQ�aGGeG"�

sampOe p+�oI�sampOe reacWioQ�wiWK�aQ�excess�oI�aTueous�ammoQia

A
B 
C 
D

�
��
��
��

wKiWe�precipiWaWe
Qo�reacWioQ
Qo�reacWioQ

wKiWe�precipiWaWe

� �
3 $Q�aciG��;��was�aGGeG�Wo�a�soOuWioQ�oI�WKe�QiWraWe�oI�a�meWaO��<.�$�GeQse�wKiWe�precipiWaWe��

was�IormeG��
:KaW�are�;�aQG <"�

aciG�; meWaO�<

A
B 
C 
D

K\GrocKOoric
QiWric
suOIuric�
suOIuric�

caOcium
]iQc

aOumiQium
Earium

4 $�sWuGeQW�WesWeG�a�soOuWioQ�E\�aGGiQJ�aTueous�soGium�K\GroxiGe.��$�precipiWaWe�was�QoW�
seeQ�Eecause�WKe�reaJeQW�was�aGGeG�Woo�TuicNO\.�
:KaW�couOG�not KaYe�EeeQ�preseQW�iQ�WKe�soOuWioQ"�
A $l���� � B &a��� � C 1+��� � D =Q��

�� o& ��� o&

www.KiasuExamPaper.com

 

313



BBSS/2018 O Prelim  /sec 4E/ Chem 6092 P1  

Apply past knowledge to past knowledge to new situations                                                                              3 

5 7Ke JrapK�JiYes�WKe�meOWiQJ�poiQWs��m.p.� oI�mixWures�oI�OeaG�aQG�WiQ.�� � �

7Ke�JrapK�sKows�WKaW�aQ\�mixWure�oI�OeaG�aQG�WiQ�musW�KaYe�a�meOWiQJ�poiQW�WKaW�is

A aEoYe�WKaW�oI�WiQ.
B  EeOow�WKaW�oI�OeaG.�
C  EeOow�WKaW�oI�EoWK�WiQ�aQG�OeaG.
D�� EeWweeQ�WKaW�oI�WiQ�aQG�OeaG.�

6 7Ke�isoWopes�oI�carEoQ�aQG�ox\JeQ�are�JiYeQ�iQ�WKe�WaEOe.

,soWopes�oI�carEoQ ��&���������������&��������������&�������

,soWopes�oI�ox\JeQ ��2���������������2��������������2

$�moOecuOe�oI�carEoQ�GioxiGe�wiWK�moOecuOar�mass����couOG�coQWaiQ��

A oQe ��&�aWom�aQG�Wwo���2�aWoms.
B oQe ��&�aWom�aQG�Wwo���2�aWoms.
C oQe ��&�aWom��oQe���2�aWom�aQG�oQe���2�aWom.
D oQe ��&�aWom��oQe���2�aWom�aQG�oQe���2�aWom.��

7 ParWicOes�wiWK�WKe�same�eOecWroQ�arraQJemeQW�are�saiG�Wo�Ee�isoeOecWroQic.��
:KicK�oI�WKe�IoOOowiQJ�compouQGs�coQWaiQs�ioQs�wKicK�are�isoeOecWroQic"� � �

A &a&l�

B K%r��
C 0J&l�

D 1a�6

meOWiQJ�
poiQW���o&�

��oI�WiQ�iQ�WKe�mixWure

meOWiQJ�
poiQW���o&�

www.KiasuExamPaper.com
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BBSS/2018 O Prelim  /sec 4E/ Chem 6092 P1  

Apply past knowledge to past knowledge to new situations                                                                              4 

8 7Ke�WaEOe�sKows�iQIormaWioQ�aEouW�parWicOes�;�aQG <.
���

QumEer�oI�proWoQs QumEer�oI�QeuWroQs� eOecWroQic�sWrucWure�

;
<

�
��

��
��

����
�������

:KicK�sWaWemeQW�is�correcW�Ior�EoWK�;�aQG <"�

A 7Ke\�are�aWoms�oI�meWaOs.
B 7Ke\�are�aWoms�oI�QoEOe�Jases.
C 7Ke\�are�isoWopes�oI�WKe�same�eOemeQW.
D 7Ke\�are�QeJaWiYe�ioQs.��

9 7Ke�WaEOe�sKows�some�properWies�oI�Iour�suEsWaQces.�
:KicK�suEsWaQce�is�aQ�ioQic�compouQG"��

� �
meOWiQJ�
poiQW��o&�

coQGucWs�eOecWriciW\�
wKeQ�soOiG

GissoOYes�
iQ�waWer

coQGucWs�eOecWriciW\�
iQ�aTueous�soOuWioQ

A
B 
C 
D 

����
���
���
����

Qo
Qo
\es
\es

\es
\es
\es
Qo

\es
\es
\es�
Qo

10 7Ke�sKapes�aQG�Qames�oI�some�moOecuOes�are�sKowQ�EeOow.��

PKospKiQe�is�a�compouQG�oI�pKospKorus��aQ�eOemeQW�iQ�*roup�9��aQG�K\GroJeQ.��7Ke�
sKape�oI�a�moOecuOe�oI�pKospKiQe�is�OiNeO\�Wo�Ee����

A EeQW.� �
B OiQear.�
C p\ramiGaO.� �
D WeWraKeGraO.�

tetrahedral pyramidal bent linear

www.KiasuExamPaper.com
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                                                                                                                            BBSS/2018 O Prelim  /sec 4E/ Chem 6092 P1  

 

Apply past knowledge to past knowledge to new situations                                                                              5 

 

11 :KicK�suOIiGe�coQWaiQs�WKe�JreaWesW�mass�oI�suOIur�iQ�a����J�sampOe"

12 7wo�oI�WKe�reacWioQs�useG�iQ�WKe�maQuIacWure�oI�QiWric�aciG��+12���are�sKowQ.

� � �12������2� �12�

� � � �12� �����+�2�������2� �+12�

:KaW�is�WKe�maximum�QumEer�oI�moOes�oI�QiWric�aciG�wKicK�couOG�Ee�IormeG�Irom�oQe�
moOe�oI�QiWroJeQ�moQoxiGe��12"������

A �.��� � B �.�   � �C �.� ��� D �.�

13 $�piece�oI�cKaON�Kas�a�mass�oI���.��J.��&KaON�is�impure�caOcium�carEoQaWe.��:KeQ�
aQaO\seG��WKe�cKaON�is�IouQG�Wo�coQWaiQ��.����moOes�oI�caOcium�carEoQaWe.�����
:KaW�is�WKe�perceQWaJe�puriW\�oI�WKe�piece�oI�cKaON"

A �.����� � B �.���� � C ��.��� � D ��.��

14 :KicK�eOemeQW�reTuires�WKe�smaOOesW�QumEer�oI�eOecWroQs�Ior�oQe�moOe�oI�aWoms�Wo�Ee�
OiEeraWeG�GuriQJ�eOecWroO\sis"���������

A aOumiQium
B caOcium
C copper
D soGium

suOIiGe IormuOa mass�oI�oQe�moOe��J�

A
B 
C 
D

1i6
)e6�

0o6�

PE6��

��
���
���
���
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BBSS/2018 O Prelim  /sec 4E/ Chem 6092 P1  

Apply past knowledge to past knowledge to new situations                                                                              6 

15 7Ke�GiaJrams�sKow�aQ�eOecWroO\sis�experimeQW�usiQJ�iQerW�eOecWroGes.��

� �

:KicK�couOG�Ee�OiTuiG�<"�
����aTueous�copper�,,��suOIaWe
����aTueous�soGium�QiWraWe

� � ����coQceQWraWeG�aTueous�soGium�cKOoriGe
� � ����GiOuWe�suOIuric�aciG

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

16 $�sWuGeQW carries�ouW�a�siQJOe�experimeQW�Wo�GeWermiQe�WKe�speeG�oI�reacWioQ�EeWweeQ�
caOcium�carEoQaWe�aQG�aQ�excess�oI�K\GrocKOoric�aciG.�
:KicK�oI�WKe�IoOOowiQJ�Goes�not cKaQJe�GuriQJ�WKe�course�oI�WKe�reacWioQ"

A coQceQWraWioQ�oI�WKe�K\GrocKOoric�aciG�soOuWioQ� � � � � � �
B mass�oI�WKe�caOcium�carEoQaWe�
C YoOume�oI�carEoQ�GioxiGe�eYoOYeG� � � � � �
D YoOume�oI�K\GrocKOoric�aciG�soOuWioQ

OiTuiG < 

EeIore�eOecWroO\sis aIWer eOecWroO\sis

www.KiasuExamPaper.com
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BBSS/2018 O Prelim  /sec 4E/ Chem 6092 P1  

Apply past knowledge to past knowledge to new situations                                                                              7 

17 7Ke�JrapK�sKows�Kow�WKe�raWe�oI�a�reacWioQ�Yaries�wiWK�WKe�coQceQWraWioQ�oI�oQe�oI�WKe�
reacWaQWs.�

&oQceQWraWioQ��moO�Gm�

:KaW�is�WKe�reacWioQ�Wime��iQ�secoQGs��wKeQ�WKe�coQceQWraWioQ�oI�WKe�reacWaQW�was�
�.���moO�Gm�"

A �.��� � B �.�� � � C �.� � � D �.�

18 $�GiaJram�Ior�WKe�eQerJ\�cKaQJe�GuriQJ�a�cKemicaO�reacWioQ�is�sKowQ.�

)or�wKicK�reacWioQ�s��wouOG�WKis�Ee�aQ�appropriaWe�GiaJram"
�� �&+� �����2� &2� ������+�2�
�� �&�+��2� �����2� �&2� �����+�2�
�� ��&���� 2� �&2� �

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

eQerJ\

reacWaQWs

.�

5aWe����W���s��

proGucWs
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19 7Ke�oxiGe�oI�WiWaQium��7i2���is�useG�as�a�µwKiWeQer¶�iQ�WooWKpasWe.��,W�is�oEWaiQeG�Irom�WKe�
ore�iroQ�,,��WiWaQaWe��)e7i2�.��:KaW�is�WKe�cKaQJe��iI�aQ\��iQ�WKe�oxiGaWioQ�QumEer�oI�
WiWaQium�iQ�WKe�reacWioQ��)e7i2�� 7i2�"

A ,W�is�oxiGi]eG�Irom����Wo���.��������������������������
B ,W�is�reGuceG�Irom����Wo���. �����������������������
C ,W�is�reGuceG�Irom����Wo���.� �
D 7Kere�is�Qo�cKaQJe�iQ�WKe�oxiGaWioQ�QumEer.

20 7Ke�p+�oI�aQ�aTueous�soOuWioQ�oI�K\GrocKOoric�aciG�is��.�
:KaW�wiOO�Ee�WKe�p+�oI�WKe�aciG�aIWer�WKe�aGGiWioQ�oI���.� J�oI�soGium�cKOoriGe"

A �� � � B �    C �   D ��

21 :KicK�row�iQ�WKe�WaEOe�correcWO\�sKows�WKe�properWies�oI��.��� moO�Gm� K\GrocKOoric�aciG���
wKeQ�compareG�wiWK��.��� moO�Gm� eWKaQoic�aciG"

22 &oQsiGer�WKe�WKree�reacWioQs�EeOow.
reacWioQ�EeWweeQ�QiWric�aciG�aQG�caOcium�K\GroxiGe
eWKaQe�EurQiQJ�iQ�air
reacWioQ�EeWweeQ�eWKaQoic�aciG�aQG�eWKaQoO

$�sWuGeQW�maGe�WKree�sWaWemeQWs�aEouW�WKe�WKree�reacWioQs�aEoYe.
���carEoQ�GioxiGe�is�proGuceG�iQ�aOO�reacWioQs
���waWer�is�proGuceG�iQ�aOO�reacWioQs��
���a�saOW�is�proGuceG�iQ�aOO�reacWioQs

:KicK�sWaWemeQW�s��is�are�Wrue"
� ��

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

p+ coQGucWiYiW\ 5aWe�oI�reacWioQ�wiWK�maJQesium

A

B 

C 

D

Oower

KiJKer

Oower

KiJKer

Oower

KiJKer

KiJKer

Oower

sOower

IasWer

IasWer

sOower
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23 0eWK\OamiQe��&+�1+���Kas�Yer\�simiOar�cKemicaO�properWies�Wo�ammoQia��1+�.
0eWK\OamiQe�reacWs�wiWK�K\GroJeQ�cKOoriGe�Wo�Iorm�a�wKiWe�cr\sWaOOiQe�saOW��
meWK\OammoQium�cKOoriGe.

     &+�1+� ����+&l &+�1+��&l��

$�sampOe�oI�meWK\OammoQium�cKOoriGe�is�KeaWeG�wiWK�aTueous�soGium�K\GroxiGe.
:KaW�are�WKe�proGucWs"�

A ammoQia��soGium�cKOoriGe�aQG�waWer
B ammoQia��soGium�K\GroJeQcarEoQaWe�aQG�soGium�cKOoriGe
C meWK\OamiQe��K\GroJeQ�cKOoriGe�aQG�waWer
D meWK\OamiQe��soGium�cKOoriGe�aQG�waWer

24 $�sWuGeQW�Kas�IiYe�reaJeQWs.
GiOuWe�K\GrocKOoric�aciG
GiOuWe�suOIuric�aciG
GiOuWe�QiWric�aciG
soOiG�caOcium�carEoQaWe
soOiG�copper�,,��carEoQaWe�

+ow�maQ\�soOuEOe�saOWs�caQ�Ee�prepareG"

A �� � � B �    C �   D ��
� �

25 +ow�caQ�a�pure�sampOe�oI�Earium�suOIaWe�Ee�oEWaiQeG�Irom�Earium�carEoQaWe"

A 'issoOYe�iW�iQ�GiOuWe�K\GrocKOoric�aciG��aGG�GiOuWe�suOIuric�aciG��IiOWer�aQG�cr\sWaOOise.��� �
B 'issoOYe�iW�iQ�GiOuWe�K\GrocKOoric�aciG��aGG�GiOuWe�suOIuric�aciG��IiOWer�aQG�wasK.
C 'issoOYe�iW�iQ�waWer��aGG�GiOuWe�suOIuric�aciG��IiOWer�aQG�cr\sWaOOise.
D 'issoOYe�iW�iQ�waWer��aGG�GiOuWe�suOIuric�aciG��IiOWer�aQG�wasK.

26 $Q�aOOo\�oI�copper�aQG�]iQc�is�aGGeG�Wo�aQ�excess�oI�GiOuWe�K\GrocKOoric�aciG.��7Ke�
resuOWiQJ�mixWure�is�WKeQ�IiOWereG.�
:KicK�oEserYaWioQs�are�correcW"

IiOWraWe resiGue

A

B 

C 

D

coOourOess�soOuWioQ

coOourOess�soOuWioQ

EOue�soOuWioQ

EOue�soOuWioQ�

QoQe

piQNisK�ErowQ

Jre\

QoQe
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27 ,Q�WKe�apparaWus�sKowQ��Jas�P is�passeG�oYer�soOiG�4.

1o�reacWioQ�occurs�iI�P aQG 4�are�

28 7Ke�perioG���eOemeQWs�JaOOium��*a���JermaQium��*e���arseQic��$s��aQG�seOeQium��6e��
are�eOemeQWs�EeOow�aOumiQium��siOicoQ��pKospKorus�aQG�suOIur�iQ�WKe�PerioGic�7aEOe��a�
porWioQ�oI�wKicK�is�sKowQ�EeOow.��

  perioG���eOemeQWs � $l� 6i� P� 6�
� � perioG���eOemeQWs� � *a *e� $s� 6e�

7Ke�properWies�oI�eacK�perioG���eOemeQW�resemEOe�WKose�oI�WKe�perioG���eOemeQW�GirecWO\�
aEoYe�iW.��
:KicK�perioG���eOemeQWs�Iorm�oxiGes�WKaW�GissoOYe�iQ�waWer�Wo�JiYe�aQ�aciG�soOuWioQ"

A $s�aQG�6e
B *a�aQG�*e�
C *a�aQG�6e
D 6e�oQO\�� 

��

29 :KeQ�a�miQeraO�was�KeaWeG�iQ�a�%uQseQ�IOame�Wo�a�coQsWaQW�mass��a�coOourOess�Jas�WKaW�
proGuceG�a�wKiWe�precipiWaWe�iQ�OimewaWer��was�JiYeQ�oII.��7Ke�remaiQiQJ�soOiG�was�
cooOeG�aQG�WKeQ�aGGeG�Wo�aTueous�K\GrocKOoric�aciG.��9iJorous�eIIerYesceQce�was�seeQ.��
:KaW�was�WKe�miQeraO"��

A araJoQiWe��&a&2� � � �
B arWiQiWe� 0J&2�.0J�2+��.�+�2������������
C Ear\WocaOciWe��%a&2�.&a&2�� �
D GoOomiWe��&a&2�.0J&2�

P 4

A

B 

C 

D

K\GroJeQ

K\GroJeQ

ox\JeQ

ox\JeQ

OeaG�,,��oxiGe

maJQesium�oxiGe

carEoQ

suOIur
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30 /isWeG�EeOow�are�Iour�soOuWioQs. 
� � � aTueous�soGium�K\GroxiGe�

� aTueous�siOYer�QiWraWe
����aTueous�poWassium�suOIaWe��
����GiOuWe�K\GrocKOoric�aciG

:KicK�oI�WKe�IoOOowiQJ�soOuWioQ�s��wiOO�reacW�wiWK�maJQesium�meWaO"

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

31 $WWacKiQJ�pieces�oI�maJQesium�Wo�uQGerJrouQG�iroQ�pipes caQ�proWecW�WKe�iroQ�Irom�
corrosioQ.��
:KicK�reacWioQ�proWecWs�WKe�iroQ�Irom�corrosioQ"�

A )e���aT��� )e���aT� ��e
B� )e�s�� )e���aT��������e
C 0J���aT��������e� 0J�s�
D�����0J�s��� 0J���aT�������e

32� $Q�experimeQW�Wo�IiQG�WKe�perceQWaJe�oI�ox\JeQ�iQ�����cm� oI�poOOuWeG�air�is�sKowQ.��
��

7Ke�apparaWus�is�OeIW�Ior�oQe�weeN.
$IWer�WKis�Wime��WKe�YoOume�oI�Jas�iQ�WKe�measuriQJ�c\OiQGer�is�����cm�.�
:KaW�is�WKe�perceQWaJe�oI�ox\JeQ��Wo�WKe�QearesW�wKoOe�QumEer��iQ�WKe�poOOuWeG�air"��

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

33�� 7Ke�GepOeWioQ�oI�WKe�o]oQe�Oa\er�iQ�WKe�upper�aWmospKere�reGuces�WKe�EarWK¶s�QaWuraO�
proWecWioQ�Irom�KarmIuO�uOWraYioOeW�raGiaWioQ.�
:KicK�compouQG�wouOG�cause�WKe�mosW�GepOeWioQ�oI�WKe�o]oQe�Oa\er"

A &&l�)� � B &)� C &+&l)�� � D &+�)�

www.KiasuExamPaper.com

 

322



BBSS/2018 O Prelim  /sec 4E/ Chem 6092 P1  

Apply past knowledge to past knowledge to new situations                                                                              12 

34 7Ke�compouQG��&�+�� uQGerJoes�WKe�IoOOowiQJ�process.

� � �

&�+������������������������������EWKeQe����&ompouQG�<

:KicK�row�iQ�WKe�WaEOe�correcWO\�iGeQWiIies�Process�;�aQG�&ompouQG�<"

35 +ow�maQ\�moOes�oI�K\GroJeQ�cKOoriGe�are�IormeG�wKeQ�oQe�moOe�oI�meWKaQe�is�aGGeG�
Wo�a�OarJe�excess�oI�cKOoriQe�iQ�WKe�GarN"

A �� � � B �    C �   D ��

36 7Kree�memEers�oI�WKe�c\cOoaONeQe�KomoOoJous�series�are�sKowQ���

:KicK�oI�WKe�IoOOowiQJ�is�WKe�JeQeraO�IormuOa�Ior�WKis�KomoOoJous�series"

A &Q+�Q���� � � � �
B &Q+�Q����
C �&Q+�Q � � � � �
D &Q+�Q��

Process�; &ompouQG�<

A

B 

C 

D

cracNiQJ

cracNiQJ

GisWiOOaWioQ

GisWiOOaWioQ��

KexaQe

KexeQe

KexaQe

KexeQe

Process�;
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37 2iO�coQWaiQs�carEoQ�carEoQ�GouEOe�EoQGs�wKicK�caQ�uQGerJo�aGGiWioQ�reacWioQs�wiWK�
ioGiQe.�7Ke�ioGiQe�QumEer�oI�aQ�oiO�is�WKe�mass�oI�ioGiQe�iQ�Jrams�WKaW�wiOO�reacW�wiWK�
����J�oI�oiO.�
:KicK�row�iQ�WKe�WaEOe�sKows�WKe�oiO�WKaW�is�OiNeO\�Wo�KaYe�WKe�OowesW�meOWiQJ�poiQW"

38 $�compouQG�Kas�WKe�IoOOowiQJ�sWrucWure.

:KicK�reacWioQ�s��wiOO�occur�wiWK�WKis�compouQG"
� � ����%romiQe�waWer�wiOO�GecoOourise.�
� � ����,W�wiOO�reacW�wiWK�aQ�aOcoKoO�Wo�Iorm�aQ�esWer.
� � ����,W�wiOO�reacW�wiWK�soGium�meWaO.��
� �

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

39 PoO\YiQ\O�cKOoriGe��P9&��is�a�maQ�maGe�poO\mer�useG�maiQO\�iQ�WKe�maQuIacWure�oI�
pipes.�P9&�pipes�are�sWroQJ��OiJKWweiJKW�aQG�Goes�QoW�roW.� ��
:KicK�sWaWemeQWs�correcWO\�GescriEe�WKe�poO\mer��poO\YiQ\O�cKOoriGe��P9&"��

� &omEusWioQ�oI�P9&�wasWe�proGuces�a�KiJKO\�aciGic�Jas.
� � �� P9&�moOecuOes�are�saWuraWeG.

�� 7Ke�empiricaO�IormuOa�oI�P9&�is�WKe�same�as�WKe�empiricaO�IormuOa�oI�iWs�
moQomers.���

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

oiO ioGiQe�QumEer

A

B 

C 

D

corQ

OiQseeG

oOiYe

so\a

���

���

��

���
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40.� $�secWioQ�oI�a�coQGeQsaWioQ�poO\mer�is�sKowQ�EeOow. 

2Qe�oI�WKe�moQomers�is�

 
7Ke�sWrucWuraO�IormuOa�oI�WKe�oWKer�moQomer�is�

EQG�oI�paper

A

C

B

D
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7K
e�
Pe

rio
Gi
c�
7a

EO
e�
oI
�E
Oe
m
eQ
Ws

www.KiasuExamPaper.com

 

326



                                                                                                        BBSS/ 2018 O Prelim/sec 4E/Chem 6092 P2  
 

Apply past knowledge to new situations                                                                                         1 
 

1ame��«««««««««««««««.�,QGex��1o.�«««������&Oass��«««««

CHEMISTRY 6092/02
Paper�� 15 August 2018

1030 - 1215
1 hour 45 minutes

&aQGiGaWes�aQswer�oQ�WKe�4uesWioQ�Paper.
1o�$GGiWioQaO�0aWeriaOs�are�reTuireG.

READ THESE INSTRUCTIONS FIRST
��:riWe�\our�Qame��iQGex�QumEer�aQG�cOass�iQ�WKe�spaces�proYiGeG�aW�WKe�Wop�oI�WKis�paJe.
��:riWe�iQ�GarN�EOue�or�EOacN�peQ�
��<ou�ma\�use�aQ�+%�peQciO�Ior�aQ\�GiaJrams�or�JrapKs.��
��'o�QoW�use�sWapOes��paper�cOips��KiJKOiJKWers��JOue�or�correcWioQ�IOuiG.

Section A
$Qswer�all TuesWioQs�iQ�WKe�spaces�proYiGeG.

Section B
��$Qswer�aOO�three TuesWioQs��WKe�OasW�TuesWioQ�is�iQ�WKe�Iorm�oI�eiWKer�or.
��$Qswer�all TuesWioQs�iQ�WKe�spaces�proYiGeG.

��$W�WKe�eQG�oI�WKe�examiQaWioQ��IasWeQ�aOO�\our�worN�secureO\�WoJeWKer.�
��7Ke�QumEer�oI�marNs�is�JiYeQ�iQ�EracNeWs�>��@�aW�WKe�eQG�oI�eacK�TuesWioQ or�parW�TuesWioQ.
��$�cop\�oI�WKe�PerioGic�7aEOe�is�JiYeQ�aW�WKe�eQG�oI�WKe�paper.

��7Ke�use�oI�aQ�approYeG�scieQWiIic�caOcuOaWor�is�expecWeG��wKere�appropriaWe.�

For Examiner¶s use
6ecWioQ�$ ������������������

6ecWioQ�%

%�

%�

%�

7oWaO ������������������

7Kis�GocumeQW�coQsisWs�oI����priQWeG paJes.�

BE OUR BEST

BUKIT BATOK

SECONDARY SCHOOL

Bukit Batok Secondary School  
PRELIMINARY EXAMINATION 2018 
Sec 4 EXPRESS  
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Section A
$Qswer�aOO�WKe�TuesWioQs�iQ�WKis�secWioQ�iQ�WKe�spaces�proYiGeG.

7Ke�WoWaO�marN�Ior�WKis�secWioQ�is����

A1(a) 7Ke�JriG�EeOow�represeQWs�parW�oI�a�EOaQN�perioGic�WaEOe��WKe�QumEers�EeiQJ�WKe�proWoQ�
QumEer�oI�WKe�eOemeQWs.��
,Q WKe JriG�EeOow��wriWe
(i) P iQ�a�space�wKicK�couOG�Ee�occupieG�E\�a�QoEOe�Jas�wKicK�is�useG�Wo�IiOO�weaWKer

EaOOooQs.� � � � � � � � � � >�@
(ii) 4 iQ�a�space�wKicK�WKe�mosW�reacWiYe�QoQ�meWaO�wouOG�occup\. >�@������������
(iii) R iQ�a�space�wKicK�couOG�Ee�occupieG�E\�a�meWaO�wiWK�WKe�OowesW�GeQsiW\.������� >�@
(iv) S iQ�a�space�wKicK�couOG�Ee�occupieG�E\�aQ�eOemeQW�IormiQJ�aQ�ampKoWeric�

K\GroxiGe.�� � � � � � � � � >�@
(v) T iQ�a�space�wKicK�couOG�Ee�occupieG�E\�aQ�eOemeQW�wiWK�aQ�isoWope�WKaW�caQ�Ee�

represeQWeG�E\� ܺ.଺ଵସ ������������������������������������������������������������������������������������������������>�@
.� �

� �

� � � � � � � ��

�� �� �� �� �� �� �� ��

(b) (i) 'escriEe�Kow�WKe�meWaOOic�cKaracWer�oI�WKe�eOemeQWs�iQ�PerioG���cKaQJes across���
WKe�perioG�Irom�OeIW�Wo�riJKW.

� «««««««««««««««««««««««««««««««««««««.>�@
(ii) 6WaWe�Kow�WKe�meWaOOic�cKaracWer�oI�aQ�eOemeQW�is�reOaWeG�Wo�iWs�eOecWroQic��                      

sWrucWure.

� ««««««««««««««««««««««««««««««««««««... >�@

(c) ExpOaiQ�wKaW�is�meaQW�E\�WKe�Werm�periodicity.�

� «««««««««««««««««««««««««««««««««««««.�

� «««««««««««««««««««««««««««««««««««««.>�@
������������������������������������������������������������������������������������������������������������������������������������>7oWaO���@
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A2 &arEoQ�aWoms�caQ�EoQG�Wo�eacK�oWKer�Wo�proGuce�a�YarieW\�oI�GiIIereQW�sWrucWures��������
iQcOuGiQJ�GiamoQG��JrapKiWe�aQG�EucNmiQsWerIuOOereQe.��

(a) 7Kere are�simiOariWies�aQG�GiIIereQces�iQ�WKe�sWrucWure�aQG�EoQGiQJ�iQ�GiamoQG�aQG�
JrapKiWe.
(i) 'escriEe�Wwo�IeaWures�oI�WKe�sWrucWure�aQG�EoQGiQJ�iQ�GiamoQG�WKaW�are�simiOar�Wo�
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���������������������� aW�a�IasWer�raWe"��ExpOaiQ�\our�aQswer�usiQJ�iGeas�aEouW�parWicOes.���

««««««««««««««««««««««««««««««««««..��

««««««««««««««««««««««««««««««««««..�

««««««««««««««««««««««««««««««««««.�>�@�
(iii)   6WaWe�WKe�acWiYaWioQ�eQerJ\�Ior�WKe�uQcaWaO\seG�reacWioQ�oI�WKe�IoOOowiQJ����

�������������������������������������������1��J��������+��J��� �1+��J��

�����������������������««««««««««««««««««««««««««««««««««�>�@
�������������������������������������������������������������������������������������������������������������������������������������� >7oWaO���@�

proJress�oI�reacWioQ

1+�
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Section B
$Qswer�all WKree�TuesWioQs�iQ�WKis�secWioQ.

7Ke�OasW�TuesWioQ�is�iQ�WKe�Iorm�oI�aQ�eiWKer�or�aQG�oQO\�oQe�oI�WKe�aOWerQaWiYes�sKouOG�Ee�aWWempWeG.

B7 Composition of sea water
7Ke�EarWK¶s�oceaQ KoOGs�aEouW��.��x����� WoQQes�oI�waWer��wKicK�iQ�WurQ�coQWaiQs�

           �.���x����� WoQQes�oI�GissoOYeG�saOWs.��7Ke�WaEOe�EeOow�sKows�eiJKW mosW�commoQ�ioQs�
iQ�WKe�sea.�

ioQ ��E\�mass�oI�WoWaO�
GissoOYeG�soOiGs

coQceQWraWioQ�iQ
moO�Gm�

&KOoriGe��&l� ��.�� �.���

6oGium��1a�� ��.�� �.���

6uOIaWe��62��� �.�� �.���

0aJQesium��0J�� �.�� �.���

&aOcium��&a�� �.�� �.���

PoWassium��K�� �.�� �.����

&arEoQaWe��&2��� �.�� �.����

%romiGe��%rí �.�� �.�����

� �
7Ke�GissoOYeG�ioQs�iQ�WKe�sea�Iorm�aQ�esseQWiaOO\�Iree�source�oI�maWeriaOs�Wo�aQ\oQe�
wiWK�access�Wo�WKe�sea.��EYaporaWioQ�oI�sea�waWer�proGuces�soGium�cKOoriGe�aQG�
poWassium�cKOoriGe.��7Ke�Wwo�oWKer�eOemeQWs�WKaW�caQ�Ee�oEWaiQeG�Irom�sea�waWer�are�
EromiQe aQG�maJQesium.

Uses of Magnesium  
0aJQesium�is�WKe�OiJKWesW�sWrucWuraO�meWaO�useG�WoGa\��some�����OiJKWer WKaQ�
aOumiQium.�0aJQesium�is�WKe�WKirG�mosW�useG�meWaO�iQ�coQsWrucWioQ��aIWer�iroQ�aQG�
aOumiQium�.� 1earO\�����oI�WKe�worOG�proGucWioQ�oI�maJQesium�is�useG�Wo�maNe�aOOo\s.��
2Qe�exampOe�is�0aJQox�wKicK�is�aQ�aOOo\�oI�maJQesium�wiWK�smaOO�amouQW oI
aOumiQium�aQG�oWKer�meWaOs.����

Extraction of magnesium
7Ke�IirsW�sWaJe�iQ�WKe�proGucWioQ�oI�maJQesium�is�Wo�mix�WKe�sea�waWer�wiWK�a�sOurr\�oI�
caOcium�K\GroxiGe.��7Kis�precipiWaWes�maJQesium�K\GroxiGe.
7Kis�reacWioQ�caQ�Ee�represeQWeG�as�IoOOows.

0J���aT�������&a�2+���aT��� 0J�2+���s�������&a���aT���

0aJQesium�K\GroxiGe�is�WKeQ separaWeG�aQG�KeaWeG�Wo�proGuce�maJQesium�oxiGe.�
��
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7Ke�IOow�cKarW�summarises�WKe�process meQWioQeG

�������������������������������������������������������������������������������
��������������������������������������������������������������������������������������
��������������������������������������������������������������������������������������KeaW

�����������������������������waWer
�����������������������������������������sOaNeG�Oime�������������������TuicNOime
�����������������������������������������&a�2+�������������������������������������� &a2

maJQesium�K\GroxiGe

�. separaWe�Irom�sea�waWer
�. KeaWiQJ

maJQesium�oxiGe
� � �

&oQYersioQ�Wo�maJQesium�cKOoriGe�is�acKieYeG�E\�KeaWiQJ�WKe�oxiGe��mixeG�wiWK�
carEoQ��iQ�a�sWream�oI�cKOoriQe�aW�a�KiJK�WemperaWure�iQ�WKe IurQace.���

�0J2�s�����&�s��������&l��J��� �0J&l��s������&2��J���

7Ke�resuOWiQJ�aQK\Grous�maJQesium�cKOoriGe�is�IeG�iQWo�eOecWroO\Wic�ceOOs.��
$�scKemaWic�GiaJram�oI�WKe�eOecWroO\Wic�ceOO�is�sKowQ�EeOow iQ�)iJ��.�

�����������������������������������������������������������������)iJ��.�������������������������������������������������������������������

7Ke�GesiJQ�oI�WKis�ceOO�coQsiGers WKe�IoOOowiQJ�properWies�oI�EoWK�maJQesium�meWaO�aQG�
maJQesium�cKOoriGe�

moOWeQ�maJQesium�reacWs�YiJorousO\�wiWK�ox\JeQ
aW�WKe�WemperaWure�oI�moOWeQ maJQesium�cKOoriGe��maJQesium�is�a�OiTuiG
moOWeQ�maJQesium�Kas�a�Oower�GeQsiW\�WKaQ�moOWeQ�maJQesium�cKOoriGe�aQG�Iorms�a�
separaWe�Oa\er�oQ�WKe�surIace.�

sea�waWer OimesWoQe��&a&2�

cKOoriQe�Jas
iQerW Jas ouW

JrapKiWe�aQoGe

iQerW Jas iQ

cKOoriQe�Jas

moOWeQ�maJQesium

moOWeQ�maJQesium�cKOoriGe
�wiWK�some�1a&l aQG�&a&l���

moOWeQ�maJQesium

iroQ�caWKoGe
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 (a) 1ame�WKe�mosW�aEuQGaQW�ioQic�compouQG iQ�sea�waWer�aQG�GeWermiQe WKe eIIecWiYe�
coQceQWraWioQ�oI�WKis�compouQG iQ�moO�Gm�.

������������������������������������������������������������������������������������������������������������������������� >�@

(b) (i)  )rom�WKe�iQIormaWioQ�JiYeQ��GeGuce�WKe�WreQG�iQ�soOuEiOiW\�oI�WKe�*roup�,,�meWaO�������������������
� �K\GroxiGe�as�WKe�proWoQ�QumEer�iQcreases.
� � � �

««««««««««««««««««««««««««««««««««««««.�

«««««««««««««««««««««««««««««««««««««.�>�@

(ii)  &aOcuOaWe�WKe�mass�oI�maJQesium�K\GroxiGe�precipiWaWeG�wKeQ�aQ�excess�oI�
caOcium�K\GroxiGe�is�aGGeG�Wo������Gm� oI�sea�waWer.��������������������������������������� >�@

��
(c) (i)   :riWe�aQ�ioQic�eTuaWioQ�Ior�WKe�reacWioQ�aW�WKe�caWKoGe iQ�WKe�eOecWroO\Wic�ceOO.� ��

««««««««««««««««««««««««««««««««««««... >�@

(ii) +ow�Goes�WKe�GesiJQ�oI�WKe�ceOO�sKowQ�iQ�WKe�)iJ��.���WaNe�iQWo�coQsiGeraWioQ�
WKe�reacWioQ�oI�moOWeQ�maJQesium�wiWK�ox\JeQ"

«««««««««««««««««««««««««««««««««««««.�

««««««««««««««««««««««««««««««««««««.�>�@

(d) EOecWroO\sis�is�aQ�expeQsiYe�process�as�KiJK�coQsumpWioQ�oI�eQerJ\�is�QeeGeG.���
8siQJ�WKe�iQIormaWioQ�JiYeQ��wKaW�is�EeiQJ�GoQe�Wo�Oower�WKe�cosW�iQ�iQGusWriaO�
process"

� �«««««««««««««««««««««««««««««««««««««.�

� �«««««««««««««««««««««««««««««««««««««�>�@
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 (e) $�WecKQiciaQ�acciGeQWaOO\�repOaceG�WKe�JrapKiWe�eOecWroGe wiWK�a�piece�oI�siOYer�
meWaO.��
+ow�wouOG�WKe�proGucWs�oI�eOecWroO\sis�Ee�aIIecWeG"�ExpOaiQ�\our�aQswer.��
:riWe�aQ ioQic�eTuaWioQ�Wo�supporW�\our�aQswer.

««««««««««««««««««««««««««««««««««««�

««««««««««««««««««««««««««««««««««««�

««««««««««««««««««««««««««««««««««««.�

««««««««««««««««««««««««««««««««««««.�

««««««««««««««««««««««««««««««««««««.�

«««««««««««««««««««««««««««««««««««�...>�@

(f) 6WaWe�aQ�exampOe�oI�rec\cOiQJ�WKaW�is�JiYeQ�iQ�WKe�iQIormaWioQ.  

««««««««««««««««««««««««««««««««««««..�

«««««««««««««««««««««««««««««««««««...�>�@

(g) 7Ke aOumiQium aWoms�iQ�0aJQox�Iorm�a�meWaOOic�sWrucWure�wiWK�maJQesium.
7Ke�IiJure�EeOow�represeQWs�a�simpOe�iOOusWraWioQ�oI�WKe�EoQGiQJ�iQ�0aJQox.

���8se�\our�NQowOeGJe�oI�aWomic�sWrucWure�aQG�meWaOOic�EoQGiQJ�Wo�OaEeO�WKe�
Eoxes.�����������������������������������������������������������������������������������������������������������������������>�@����������������������

>7oWaO����@
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B8 (a)  $�sWuGeQW reacWeG�WoJeWKer�aQ�aOcoKoO�aQG�a�carEox\Oic�aciG�uQGer�appropriaWe
coQGiWioQs�Wo�proGuce�aQ�esWer.���������
$�sweeW�smeOOiQJ�orJaQic�OiTuiG� 4��wiWK�WKe�empiricaO�IormuOa�&�+�2�was�proGuceG.��
7Ke�0r oI 4 was�IouQG�E\�experimeQWs�Wo�Ee���.�.
(i) :KaW�is�WKe�moOecuOar�IormuOa�oI�4" 6Kow�WKe�Qecessar\�caOcuOaWioQ.� >�@

(ii)��,Q�WKe�Eoxes�EeOow��Graw�WKe�sWrucWuraO�IormuOa�oI�two isomers�wiWK�WKis�IormuOa
WKaW�are�straight chain esWers. >�@����������������������

$�sampOe�oI�4 was�KeaWeG�wiWK�aTueous�suOIuric�aciG.��7Ke�proGucW�oEWaiQeG�was�a�
mixWure�oI�WKe�oriJiQaO�aOcoKoO�aQG�carEox\Oic�aciG.��7Kis�mixWure�was�KeaWeG�uQGer�
reIOux�wiWK�aciGiIieG�poWassium�maQJaQaWe�9,,��Wo�JiYe�a�single proGucW��R.
7Ke�proGucW��R� was�coOOecWeG�aQG�suEMecWeG�Wo�WKe�IoOOowiQJ�WesWs��

$�sampOe�oI�R JaYe�Qo�reacWioQ�wiWK�aTueous�EromiQe.
$�secoQG�sampOe�oI�R JaYe�aQ�eIIerYesceQce�wiWK�soGium�carEoQaWe.
$�WKirG�sampOe�oI�R is�compOeWeO\�misciEOe�wiWK�waWer.

(iii) :KaW�is�WKe�iGeQWiW\�oI�siQJOe�orJaQic�compouQG�R"

«««««««««««««««««««««««««««««««««««.�>�@
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(b)  &\cOopeQWeQe�is�a�c\cOic�aONeQe�wiWK�WKe�IormuOa�&�+�.�,W�is�a�coOourOess�OiTuiG�wiWK�a����
peWroO�OiNe�oGour.��,W�is�useG�as�a�moQomers�Ior�s\QWKesis�oI�pOasWics.��
7Ke�IiJure�EeOow�sKows�some�reacWioQs�iQYoOYiQJ�c\cOopeQWeQe����

         (i) &ompOeWe�WKe�parWiaO�sWrucWures�oI�compouQGs�X aQG Y wKicK�are�WKe�proGucWs�oI�
WKe reacWioQs.�������������������������������������������������������������������������������������������������� �� >�@

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(ii) :riWe�a�EaOaQceG�cKemicaO�eTuaWioQ�Wo�sKow�WKe�reacWioQ�EeWweeQ�c\cOopeQWeQe��
aQG aTueous�EromiQe.

«««««««««««««««««««««««««««««««««««� >�@

(iii) &\cOopeQWeQe�caQ�Ee�poO\meriseG�Wo�JiYe�poO\�c\cOopeQWeQe�.��'raw�a�secWioQ�
                     oI�poO\�c\cOopeQWeQe��Wo�sKow�Wwo�repeaW�uQiWs.������������������������������������������������� >�@   
 
  
 
 
 
 
 

��������������������������������������������������������������������������������������������������������������������������������������>7oWaO���@

c\cOopeQWeQe
compouQG�X

compouQG�Y
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B9 Either
$Tueous�iroQ�,,��EromiGe�is�a�paOe�JreeQ�soOuWioQ�coQWaiQiQJ�iroQ�,,��ioQs�aQG�EromiGe�ioQs.
:KeQ�cKOoriQe�is�passeG�iQWo�aTueous�iroQ�,,��EromiGe��WKe�coOour�oI�WKe�soOuWioQ�cKaQJes�Irom�
paOe�JreeQ�Wo�oraQJe�reG.�
:KeQ�WKe�oraQJe�reG�soOuWioQ�is�KeaWeG��iW�JiYes�oII�a�ErowQ�Yapour��OeaYiQJ�a�\eOOow�soOuWioQ
S.�7Ke�ErowQ�Yapour�Iorms�a�GarN�oraQJe OiTuiG�T oQ�cooOiQJ.���:KeQ�eWKeQe�Jas�is�EuEEOeG�
iQWo�T��WKe�GarN�oraQJe coOour�Gisappears.��6oGium�K\GroxiGe�soOuWioQ�is�aGGeG�Wo�soOuWioQ�S
aQG�a�reGGisK�ErowQ�precipiWaWe�was�oEWaiQeG.��

(a) (i) 1ame�OiTuiG�T.��««««««««««««««««««««««««««««.. >�@ ���
(ii) 'raw�µGoW�aQG�cross¶�GiaJram�Wo�sKow�WKe�eOecWroQ�arraQJemeQW�iQ�T. 

6Kow�oQO\�WKe�ouWer�eOecWroQs.������������������������������������������������������������������������������� >�@

(b) 1ame�WKe�\eOOow�compouQG�preseQW�iQ�soOuWioQ S.

� «««««««««««««««««««««««««««««««««««««��>�@

(c) (i)   &oQsWrucW�a�EaOaQceG�cKemicaO�eTuaWioQ�Ior�WKe�reacWioQ�iQ�wKicK�S aQG T are�IormeG.�

� «««««««««««««««««««««««««««««««««««««�>�@

(ii)  ,Q�WKis�reacWioQ�iQ�wKicK S aQG T are�IormeG��Qame�WKe�oxiGisiQJ�aJeQW.��
ExpOaiQ�\our�aQswer��usiQJ�electron transfer.��

� «««««««««««««««««««««««««««««««««««««�

� «««««««««««««««««««««««««««««««««««««�

««««««««««««««««««««««««««««««««««««.>�@

� �
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(d) $ sWuGeQW uses cKromaWoJrapK\�Wo�aQaO\se�WKe�IooG�G\es�useG�iQ�a�pacNeW�oI�
sweeWs.��7Ke�pacNeW�coQWaiQs�WKree�GiIIereQW�coOoureG�sweeWs.��+e�WesWs�oQe�sweeW�oI��
eacK coOour.��+e�uses�Wwo�NQowQ�saIe�IooG�G\es�aQG�oQe�NQowQ�uQsaIe�G\e�as��
reIereQces.���
7Ke�cKromaWoJram EeOow sKows Kis�resuOWs.�

(i) 7Ke sWuGeQW�OooNs�aW�WKe�resuOWs�aQG�maNes�WKis�sWaWemeQW���
³7Ke�resuOWs�sKow�WKaW�iW�is�possiEOe�WKaW�Wwo�oI�WKe�sweeWs�coQWaiQ�aQ�uQsaIe�G\e.´
ExpOaiQ�Kow�WKe�resuOWs�oI�WKe�cKromaWoJram�supporW�WKe�sWuGeQW¶s�coQcOusioQ.

««««««««««««««««««««««««««««««««««««.�

««««««««««««««««««««««««««««««««««««.�

«««««««««««««««««««««««««««««««««««..�>�@

(ii) &aOcuOaWe�WKe�R f YaOue�oI�WKe�uQsaIe G\e�JiYeQ�iQ�WKe�cKromaWoJram�aEoYe.�

��������������������������������������������������������������������������������������������������������������������������������������������� >�@
(iii) 7Ke�sWuGeQW�aOso�uses�cKromaWoJrapK\�Wo�iGeQWiI\�WKe�flavourings useG�iQ�WKe�

sweeWs.�+e�spra\s�Kis�cKromaWoJram�wiWK�a�OocaWiQJ�aJeQW.�
:K\�Goes�Ke�QeeG�Wo�use�a�OocaWiQJ�aJeQW"

«««««««««««««««««««««««««««««««««««.�>�@
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Apply past knowledge to new situations      21 

B9 Or 
%oWK�caOcium�aQG�Earium�are�eOemeQWs�iQ�*roup�,,�oI�WKe�PerioGic�7aEOe.��7Ke�WreQG�oI�WKe�
reacWiYiW\�oI�WKe�eOemeQWs�iQ�*roup�,,�is�simiOar�Wo�WKaW�iQ�*roup�,.��/iNe�*roup�,�eOemeQWs��
caOcium�aQG�Earium�Iorm�saOWs�wiWK�WKe�KaOoJeQs.���

7Ke�saOW��caOcium�cKOoriGe��&a&l���caQ�Ee�maGe�E\�GiIIereQW�reacWioQs.�
$�sWuGeQW�prepareG�K\GraWeG�caOcium�cKOoriGe�E\��carr\iQJ�ouW�WKe�IoOOowiQJ�experimeQW.

Step 1 7Ke�sWuGeQW aGGeG�aQ�excess�oI�a�soOiG�caOcium�compouQG��X��Wo�GiOuWe
K\GrocKOoric�aciG.�7Ke�mixWure�Ii]]eG�as�WKe�soOiG�reacWeG.�� �

Step 2 7Ke�sWuGeQW�IiOWereG�WKe�mixWure�Wo�JiYe�aQ�aTueous�soOuWioQ�oI�&a&l�.�
Step 3 2Q�eYaporaWioQ��coOourOess�cr\sWaOs�oI�K\GraWeG�caOcium�cKOoriGe�were�IormeG.�

(a) :K\�is�caOcium�cKOoriGe aQ�exampOe�oI�µsaOW¶"

«««««««««««««««««««««««««««««««««««««..�

«««««««««««««««««««««««««««««««««««««..�>�@�
(b) $�IrieQG�oI�WKe�sWuGeQW�suJJesWeG�WKaW�soOiG�X was caOcium�oxiGe.��6WaWe�oQe�reasoQ

wK\�WKe�sWuGeQW¶s�IrieQG�was�incorrect aQG�suJJesW�a�possiEOe�iGeQWiW\�oI�soOiG�X.

««««««««««««««««««««««««««««««««««««««..�

««««««««««««««««««««««««««««««««««««««..�

�««««««««««««««««««««««««««««««««««««..�... >�@

(c) +\GraWeG�caOcium�cKOoriGe�Kas�a�moOar�mass�oI�����J�moO.
'eWermiQe�WKe�IormuOa�oI�hydrated caOcium�cKOoriGe.
<ou�musW�sKow�\our�worNiQJ. >�@
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(d) &aOcium�cKOoriGe�caQ�aOso�Ee�IormeG�E\�GirecWO\�reacWiQJ�caOcium�wiWK�cKOoriQe�Jas.
ExpOaiQ��usiQJ�oxidation states��wK\�WKe�IormaWioQ�oI�caOcium�cKOoriGe�Irom�iWs
eOemeQWs��is�a�reGox�reacWioQ.

«««««««««««««««««««««««««««««««««««««.�

«««««««««««««««««««««««««««««««««««««.�

««««««««««««««««««««««««««««««««««««.>�@�

(e) 7Ke�sWuGeQW�GeciGeG�Wo�prepare�Earium�suOIaWe��%a62���E\�aGGiQJ Earium�meWaO
Wo�GiOuWe�suOIuric�aciG�. $QoWKer�sWuGeQW�saiG�WKis�meWKoG�sKouOG�QoW�Ee�useG�Wo
prepare WKe�saOW��Earium�suOIaWe.
*iYe two reasoQs�wK\�WKe�oWKer�sWuGeQW�is�correcW.

««««««««««««««««««««««««««««««««««««.�

�««««««««««««««««««««««««««««««««««««.�

««««««««««««««««««««««««««««««««««««.�

««««««««««««««««««««««««««««««««««««>�@�

(f) %arium�aWom�Kas�WKe�eOecWroQ�arraQJemeQW�������������������.���:riWe�WKe�eOecWroQ
arraQJemeQW�oI�WKe�Earium�ion.

««««««««««««««««««««««««««««««««««««>�@�
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2018 GCE O Prelim sec 4E Chemistry 6092 Paper 1
Answer 	 mark scheme

No. Ans Remarks

� ' �$� $�EoiOiQJ�waWer�EaWK�Kas�a�WemperaWure�oI����o&��so�iI�KeaW�oYer�waWer�EaWK��
&u62�.+�2�oEWaiQeG��see�eTQ�

�%� 7Kis�wiOO�coQYerW�K\GraWeG�copper�,,��suOIaWe�Wo�WKe�aQK\Grous�Iorm.
�&� 6ame�as��%�

� $ �6ee�4$�QoWes�
� ' ;�Kas�suOIaWe�ioQ�reacWs�wiWK�Earium�ioQ�Wo�Iorm�iQsoOuEOe�Earium�suOIaWe.��7Kis�

is�QoW�WKe�reacWioQ�oI�WKe�K\GroJeQ�ioQ�iQ�WKe�aciG.
� % %oWK�aOumiQium�ioQ�aQG�]iQc�ioQ�Iorms�wKiWe�ppW�wKicK�GissoOYes�iQ�excess�aT�

1a2+�JiYiQJ�coOourOess�soOuWioQ.��&aOcium�ioQ�Iorms�wKiWe�ppW�WKaW�Goes�QoW�
GissoOYe�iQ�excess�aT�1a2+.����

� %
� & �aGG�up�QucOeoQ�Qo.�JiYeQ�iQ�WKe�opWioQs�aQG�compare�Wo����
� ' �wriWe�GowQ�eOecWroQ�arraQJemeQW�oI�ioQs�JiYeQ�iQ�WKe�opWioQ�aQG�compare��

EOecWroQ�arraQJemeQW�Ior�
&a�� ����������������&O� �����

� ' �compare�Qo.�oI�proWoQs�aQG�Qo.�oI�eOecWroQs�
;����proWoQs�����eOecWroQs�so�;�is�QeJaWiYe�ioQ
<�����proWoQs�����eOecWroQs��so�<�is�QeJaWiYe�ioQ

� % �see�WKe�coOumQ�Ior�aEiOiW\�Wo�coQGucW�eOecWriciW\�iQ�soOiG�aQG�iQ�aT�sWaWe�
�� & �compare�wiWK�1�wKicK�is�iQ�*roup�9��compouQG�oI�1�aQG�+�is�1+���so�

compouQG�oI�P�aQG�+�is�P+�.�&KecN�WKe�Qo.�oI�wKiWe�GoWs�wKicK�represeQW�
K\GroJeQ�aWoms���

�� % 0ass�oI�6� �Qo.�oI�6�aWom�x�$r�oI�6 x mass�oI�sampOe
0r�����������

�� %
�� ' 0ass�oI�caOcium�carEoQaWe�iQ�WKe�cKaON� ��.����x����� ���.�J

��puriW\� ���.������.��x����� ���.��
�� ' �compare�WKe�cKarJe�oI�WKe�posiWiYe�ioQ��eJ�1a� ����e� 1a���
�� & 2x\JeQ�aQG�K\GroJeQ�Jas�JiYeQ�oII��see�YoOumes�oI�Jas�proGuceG���so�

K\GroxiGe�ioQ�aQG�K\GroJeQ�ioQ�GiscKarJeG.���
,Q������copper�,,��ioQ�GiscKarJeG�iQsWeaG�oI�K\GroJeQ�ioQ.
,Q������cKOoriGe�ioQ�GiscKarJeG�iQsWeaG�oI�K\GroxiGe�ioQ�Gue�Wo�KiJKer�>&O�@

�� ' $s�reacWioQ�proJresses�
�$� &oQceQWraWioQ�oI�aciG�Grops
�%� 0ore�carEoQaWe�useG
�&� 0ore�Jas�proGuceG

�� ' 5eacWioQ�Wime��W� �����raWe� ������.�� ��.��s
�� ' ��� is�respiraWioQ�wKicK�is�exoWKermic.��see�JOucose�reacW�wiWK�ox\JeQ.

%oWK�����aQG�����are�comEusWioQ�oI�IueO�so�exoWKermic.
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�&� 6ame�as��%�
� $ �6ee�4$�QoWes�
� ' ;�Kas�suOIaWe�ioQ�reacWs�wiWK�Earium�ioQ�Wo�Iorm�iQsoOuEOe�Eariuiuiuuuummmmmm susususususuOIOIOIOIOIOIaWe.��7Kis�

is�QoW�WKe�reacWioQ�oI�WKe�K\GroJeQ�ioQ�iQ�WKe�aciG.
� % %oWK�aOumiQium�ioQ�aQG�]iQc�ioQ�Iorms�wKiWe�ppW�wKicK�Giissssssssssss OoOoOoOoOoOYeYeYeYeYes�iQiQiQiQiQiQ�excess�aT�

1a2+�JiYiQJ�coOourOess�soOuWioQ.��&aOcium�ioQ�Iorms�wKwKwKwKwKwKiWiWiWiWiWiWeeeeee�ppppppppppppW�WKaWaWaWaWaWaW GGGGGGoeoeooo s�s�s�s�s�s�QoQoQoQoQoQoW�W
GissoOYe�iQ�excess�aT 1a2+.����

� %
� & �aGG�up�QucOeoQ�Qo.�JiYeQ�iQ�WKe�opWioQs�aQGGGGGG ccccccccccccccccccccccccccccccccccccccccccccccccccccccomomomomomomomomomomomomomomomomomomomomommomomoomomomomomomoomomomomomomomoomomoommomoomomomomoomomomoommomommmoooomommoooommmmmoooomomomommomommomoomomommmmmomooommooomoommmmmoomomommommmmmmmmoommmmmoommmmmmmmmmmmmmmmmpapappappapapapapappapapapapapaapapapappapapapapapapapapppapapppaaapapapapappppapapapapapppapapapapppaapaapapapapppaaaaapapapapapapapaapaaaappaapapapapapppppapaapaapppppppapapappp rerererererereerereeeerereerereeerererereerereererererererereerererereereereeeeeereererereererereeeeeeeeeeeereeereeerereeeeeeereererrrreeerreerrreerrerrrrreeerrereeereeeeeeeeerree WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWoo�oooooooooooooooooooooooooooooooooooooooo ����������
� ' �wriWe�GowQ�eOecWroQ�arraQJemeQW�oI�ioQsssssss JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJiYiYiYYYiYiYYYiYYYYYYYiYYiYiYiYiYYiYYiYiYiYiYiYiYiYYYYYYiYiYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYeQeQeQeQeQeQeQeQeQeQeQQQeQeQeQeQeQeQeQeeQeQeeQQeQeQeQeQQeeQeQeQeQeQeQeQeQeQeQeQeQeQeQQeQQeQeQeeeQQQeeeQeQeQeeQQQQQeQeeQeQQQeQeQeQeQQQQQQeQeQQeQeQQQeQeQQQQQQeQQQQQeQeQeQeQeQeeQQQQeQQQQQQQQQQQQQQeQQee iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ WKWKWKWWKWKWKWWKWKWKKWKKKWKWKWKWKWWKWKKKWKWKKWKWKWKWKWKKKWKWKWKWKWKKWKKWKWKWKKKWKWKWKWKWKKWKWWKWKWKKKKWKWKKWKWKKKKKWKWKKKWKKWKKWKWKWKKKWKKWKWKWKWWWKKKWKKKKWKKKWKWWWWWWKWKWWWWWKWWKWKWWWKWWWWWKWWKWKWKKKKKKKKKKeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee oooooooooopopopopopoopoooooooooooooooooooooooooopopopoooooooooooopoooooopooooooopooopoooopopooopopopooooopopopopoooooopopoooooopopooopoopWWWWWWWiWiWWWWWWWWWWWWiiiiiiiWWiiiiWiiiWiiiiiiiiiioQoQoQoQoQoQoooooooo aaaaaaQGQGQGQGQGQG ccccccomomomomomompapapapapaparrrrrer �

EOecWroQ�arraQJemeQW�Ior�
&a�� ����������������&O� �����

� ' �compare�Qo.�oI�proWoQs�aQG�Qo.�oI�eOecWroQsQ �
;����proWoQs�����eOecWroQs�so�;�is�QeJaWiYe�ioQ
<�����proWoQs�����eOecWroQs��so�<�is�QeJaWiYe�ioioQQ

� % �see�WKe�coOumQ�Ior�aEiOiW\�Wo ccoQoQGGucW�eOecWcWririciciW\W\ iiQQ soOiG�aQG�iQ�aT sWaWe�
�� & �compare�wiWK�1�wKicK�iss iiQQ *r*rouo p�9�9� ccomompopouQuQG�oI�1�aQG�+�is�1+���so�

compouQG�oI�P�aQG�+�is PP++�.�&K&KececNN�N WKWKe�e�QoQo.�oI�wKiWe�GoWs�wKicK�represeQW
K\GroJeQ�aWoms���

�� % 0ass�oI�6� Qo.�oI�6 aaWoWoW mm x�x�x $r$ ooI�I�66 x mass�oI�sampOe
0r0r� � � � � �

�� %
�� ' 0aassss ooI�I caOcciuiuumm cacarErEoQoQo aWe�iQ�WKe�cKaON� ��.����x����� ���.�J

��pup riW\   ���.�.�����������.��x����� ���.��
�� ' �c�comomo papap rere WWKeKe ccKaK rJe�oI�WKe�posiWiYe�ioQ��eJ�1a� ����e 1a���
�� & 2x2x\J\JJeQQ aaQGQ �K\GroJeQ�Jas�JiYeQ�oII��see�YoOumes�oI�Jas�proGuceG���so

K\\GrGroxoxo iGiGe�ioQ�aQG�K\GroJeQ�ioQ�GiscKarJeG.���
,Q����� ��copper�,,��ioQ�GiscKarJeG�iQsWeaG�oI�K\GroJeQ�ioQ.
,Q������cKOoriGe�ioQ�GiscKarJeG�iQsWeaG�oI�K\GroxiGe�ioQ�Gue�Wo�KiJKer�>&O�@
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No. Ans Remarks

�� ' �assiJQ�oxiGaWioQ�QumEers�
,Q�)e7i2���oxiGaWioQ�QumEer�oI�7i�is�����iQ�7i2���oxiGaWioQ�QumEer�is���

�� $ 6oGium�cKOoriGe�is�QeuWraO��Goes�QoW�reacW�wiWK�K\GroJeQ�ioQs�iQ�WKe�aciG��so�
p+�uQcKaQJeG

�� & +\GrocKOoric�aciG�is�sWroQJ�aciG��WoWaO�ioQi]aWioQ.�eWKaQoic�aciG�is��weaN�aciG��
parWiaO�ioQi]aWioQ.

�� $ &arEoQ�GioxiGe�is�oQO\�proGuceG�iQ��QG reacWioQ.�6aOW�is�proGuceG�iQ��sW
reacWioQ.���

�� ' �5ecaOO�properWies�oI�ammoQium�compouQG��appO\�WKis�Wo�meWK\O�ammoQium�
cKOoriGe��wKeQ�ammoQium�cKOoriGe�reacW�wiWK�aT�1a2+��ammoQia�Jas��saOW�
�soGium�cKOoriGe��aQG�waWer�proGuceG.

�� & :iWK�caOcium�carEoQaWe��soOuEOe�saOWs�wiOO�Ee�caOcium�cKOoriGe��caOcium�QiWraWe.��
127�caOcium�suOIaWe�as�iW�is�iQsoOuEOe
:iWK�copper�,,��carEoQaWe��soOuEOe�saOWs�wiOO�Ee�copper�,,��cKOoriGe��copper�,,��
suOIaWe��copper�,,��QiWraWe

�� % %arium�suOIaWe�is�iQsoOuEOe��so�QeeG�Wwo�soOuEOe�sWarWiQJ�reaJeQWs.�%arium�
carEoQaWe�is�aOso�iQsoOuEOe.���
$GG�Earium�carEoQaWe�Wo�GiOuWe�K\GrocKOoric�aciG�Wo�Iorm�soOuEOe�Earium�
cKOoriGe��EeIore�reacWiQJ�wiWK�WKe�secoQG�soOuEOe�reaJeQW.�

�� % &opper�wiOO�QoW�reacW��remaiQ�as�resiGue.��=iQc�reacW�wiWK�GiO�K\GrocKOoric�aciG�
Wo�Iorm�coOourOess�soOuWioQ�]iQc�cKOoriGe.���

�� % �$� /eaG�,,��oxiGe�wiOO�Ee�reGuceG�E\�K\GroJeQ�Jas�Wo�Iorm�OeaG�aQG�waWer
�%� 0aJQesium�is�KiJKer�up�iQ�WKe�reacWiYiW\�series��so�K\GroJeQ�is�QoW�aEOe�Wo

reGuce�maJQesium�oxiGe
�&� &arEoQ�reacW�wiWK�ox\JeQ�Wo�Iorm�carEoQ�GioxiGe
�'� 6uOIur�reacW�wiWK�ox\JeQ�Wo�Iorm�suOIur�GioxiGe

�� $ %oWK�P�aQG�6�are�QoQ�meWaOs��so�Iorm�aciGic�oxiGes�wKicK�GissoOYes�iQ�waWer�Wo�
Iorm�aQ�aciG.�

�� & *oiQJ�GowQ�Jroup�,,��WKe�carEoQaWe�Eecomes�more�GiIIicuOW�Wo�Gecompose.�
%oWK�maJQesium�carEoQaWe�aQG caOcium�carEoQaWe�Gecomposes��EuW�QoW�
Earium��carEoQaWe.

�� & ��� maJQesium�wiOO�GispOace�siOYer�Irom�siOYer�QiWraWe
��� maJQesium�wiOO�reacW�wiWK�aciG�Wo�Iorm�saOW�aQG�K\GroJeQ

�� ' 0aJQesium�is�a�more�reacWiYe�meWaO��so�Ooses�eOecWroQ�more�easiO\.�
�� $ 5usWiQJ�uses�up�ox\JeQ.�9oOume�oI�ox\JeQ�useG� �����± ���� ����cm�

��oI�ox\JeQ� ����������x����� ���.���
�� $ &KOoriQe�aWom�reacWs�wiWK�WKe�o]oQe�moOecuOes��so�cKoose�WKe�opWioQ�wiWK�

OarJesW�Qo.�oI�cKOoriQe�aWoms.
�� $ <�is�&�+����so�iW�is�KexaQe
�� $ $EseQce�oI�uY�OiJKW��so�Qo�suEsWiWuWioQ�occurs
�� % &\cOoEuWeQe�± &�+����c\cOopeQWaQe�± &�+���c\cOoKexeQe�± &�+��

�� % 7Ke�oiO�wiWK�WKe�OowesW�Ep�wiOO�KaYe�WKe�OarJesW�Qo.�oI�& &�EoQGs.�
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�� $ &arEoQ�GioxiGe�is�oQO\�proGuceG�iQ��QG reacWioQ.�6aOW�is�proGuceG�iQ��sW
reacWioQ.��

�� ' �5ecaOO�properWies�oI�ammoQium�compouQG��appO\�WKis�Wo�meWKWKWKWKWKWK\O\O\O\O\O\O aaaaaammmmmmmmmmmmoQium�
cKOoriGe��wKeQ�ammoQium�cKOoriGe�reacW�wiWK�aT�1a2+��ammmmmmmoQooooo ia JJJJJJaaaaasa ��saOW�
�soGium�cKOoriGe��aQG�waWer�proGuceG.

�� & :iWK�caOcium�carEoQaWe��soOuEOe�saOWs�wiOO�Ee�caOcium�m��cKcKcKcKcKcKOoOoOoOoOoOoririririririGeGeGeGeGeGe��caOcOccccOciuiuiuiuiuiummmm QiQiQiQiQiQiWrWrWrWrWrWraWaaaaa e.�
127�caOcium�suOIaWe�as�iW�is�iQsoOuEOe
:iWK�copper�,,� carEoQaWe��soOuEOe�saOWs�wiOO�Ee ccopopopopopopppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppepepepepepepepepepeeepepepepeepepepeppepepepepepepeepepepppepeeeeeppepeeeeepppepepepeppeeeepepepepeppeeeepepppeppeppepeppepeepepepepepeppeppppeepppeepepppeppeeeppeeeeeeepeeeeepepepepeepeeeeepepeepepeeeeepp r�r�r�r�r�r�r�r�r�r�r�r�r�r�r��r�r�r�r�r�r�������r�r�����r�r�r�rrr��r��r�r�r���r��r�rr����r�rr���r�r�rr�r������rr�r����,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ����������������������������������������������������������� cKcKcKcKcKcKccccccccccccc OoriGeeeeee��� coooooopppppppper�,,��
suOIaWe��copper�,,��QiWraWe

�� % %arium�suOIaWe�is�iQsoOuEOe��so�QeeG�Wwo sssssssoOoOoOoooooooooOOOoOOoooOOOoOoooooOoOOOOooOoOoOOooOoOOoOoooOoOoOoOooOOoooOooooOOooooooooooOooooooo uEuEuEuEuEuEuEuEuEuEuEuuuEuuuuEuuEuEEuEuEuEuEuEuEuEuEuEEuEuEuEuEuEuEuuEuEEuEEuEEEuEuEEuEEEuEEEuEuEuEEEEuEEEuEEEEEEuuuuuEuEuuuuuEuEEuuuEuEEuuuuuuuuuuuuuEuu OeOOeOeOeOeOeOeOeOeOeeOOOeOOOeOeOOeOeOOeeOeOeOeOeOeOeOOeOeOOeOeeOOeOeeeeeOeeeeeeeOOeeeeeeeOeOeOeOeOeeeeOeOeeeeOeeeeeeeeeeeeeeOeeeeeeeeeeeeeeeeOeeeOeOeeOeeOeOOOeeOeOOOOOeOe sssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssWaWWaWaWWWWaWaWWaWaWaWaWaWaaWaWWWaWaaaWaWWWaWaWaWaWWaWaWaWaWaWaWaWWaWWaWaWaaWaWaWWaWaWaWaWaWWWWWaWaaWaWaaaWaWaaWaaaaaWWWaWaaaaaaWaaaaWaWaaaaaaaaaWaaaaWaWaaWWaWaWaaWaWaaWaaaWaWaWaWaaWaWWWaWWWaWWWWWWWWW rWrWrWrWrWrWrWrWrWrWrWrWrWrWrWrrWrWrrrWrrWrWrWrWrWrrWrWrrrrrrWrWrWrWrWWWrWWrWWrWWrWrWWrWWWWWrWrWWWrrrWWrWWWWWrWWWrWrrWrWWrrWWWWWrrrWWWWr iQQiQiQiQiQiQiQiQiQiQiQiQiQQiQQQiQQQiQiQiQiQiQQiQiQQQiQiQQiQQiQQiQQQiQQQQiQiQQQQiQiiiQQiQQiiiQQiQQiQQQiiQQiQiQiQiQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQiQQQQQJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ rrrrrererrrrerrrerreeeeeeeeeeeeeeerrreeeeeereeeereeeeeeeaJaJaJaJaJaJeQeQeQeQeQeQWsWsWsWsWsWs.... %a%a%a%a%a%ariririrrr umumumumumum�
carEoQaWe�is�aOso�iQsoOuEOe.���
$GG�Earium�carEoQaWe�Wo�GiOuWe�K\GrocKOoric�aciG WWo�Iorm ssssoooOuEuuuEu Oe EEEEEEarararararariuiuiuiuiuum�
cKOoriGe��EeIore�reacWiQJ�wiWK�WKe�secoQG�sooOuEOe�reaJeQWWWWW.W �

�� % &opper�wiOO�QoW�reacW��remaiQ�as�resiGue.��=iQc�rereacW�wiWK GGGGGGiOiOiOiOiOiO KKKKKK\GrocKOoric�aciG�
Wo�Iorm coOourOess soOuWioQ ]iQc cKOoriGe.� �

�� % �$� /eaG�,,��oxiGe�wiOO�Ee�reGucceGG�E\�K\GrroJoJeQeQ JJasass�Wo�Iorm�OeaG�aQG�waWer
�%� 0aJQesium�is�KiJKer uupp iQiQ WWKeK rreaeacWcWWiYiYiWiW\�\�seserir es��so�K\GroJeQ�is�QoW�aEOe�Wo

reGuce�maJQesium�oxiiGeG
�&� &arEoQ�reacW�wiWK�oxox\J\JeQeQ WWo�o�IoIormrm ccararEoQ�GioxiGe
�'� 6uOIur�reacW�wiWK�oxxx\J\JeQeQQ WWo�IoIormrm�suOIuI r�GioxiGe

�� $ %oWK�P aaQGG 66 aare�QoQoQ�memeWaWaOs��so�Iorm�aciGic�oxiGes�wKicK�GissoOYes�iQ�waWer�Wo�
Iormm aaQ acaciGiG.

�� & *ooiQiQJJ GoG wQQ JJJroroupup ,,,�, WWWKeKe�carEoQaWe�Eecomes�more�GiIIicuOW�Wo�Gecompose.
%oWK�maJJQeQesisiumum ccara EoQaWe�aQG caOcium�carEoQaWe�Gecomposes��EuW�QoW
EaEaaririumum� cacarErEoQoQaWaWe.

�� & ������ mmaJaJQeQesis um�wiOO�GispOace�siOYer�Irom�siOYer�QiWraWe
����� mmaJaJQeQ sium�wiOO�reacW�wiWK�aciG�Wo�Iorm�saOW�aQG�K\GroJeQ

�� ' 0aJQesium�is�a�more�reacWiYe�meWaO��so�Ooses�eOecWroQ�more�easiO\.�
�� $ 5usWiQJ uses�up�ox\JeQ.�9oOume�oI�ox\JeQ�useG� ���� ± ���� ���cm�
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No. Ans Remarks

�� ' ,W�Kas�& &��so�wiOO�reacW�wiWK�aT�EromiQe
:iWK�WKe��&22+��iW�is�aQ�orJaQic�aciG��so�reacW�wiWK�meWaO�aQG�aOcoKoO��

�� ' ��� 7rue��+\GroJeQ�cKOoriGe�Jas�proGueG
��� 7rue��Qo�more�& &�iQ�aGGiWioQ�po\mers
��� 7rue��oQO\�WKe�poO\mer�is�proGuceG

�� %
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No. Ans Remarks

�� ' ,W�Kas�& &��so�wiOO�reacW�wiWK�aT�EromiQe
:iWK�WKe��&22+��iW�is�aQ�orJaQic�aciG��so�reacacccccccWWWW�WW�W�W�W�WW�W�WWWW�W wwiwiwiwiwiwiwiiwiiiwiwiwiwiwiwwwwwiwiwiwiwiwiwiwiwwwiwwiwiwwwwiwwiwiwwiwwiwiwiwwwwwwwwwwiwwwwwwwwwiwiwiwwwiwiwwwwwiwwiwwiwiwiwiiwiwiwwwiwiWWKWKWWKKKWKKWKKKKKWKWKWKKKWKKKWKWKKKKKWKWKKKKKWKKKWKKKWKKKWKKWKWKWKWKWKWKKWKKWKWKKKWKKWKKWKWKKKKWKWKWKKKWKKWKKWKWKKWKWKWKWKKKKWKKWKWKKKKKWKWKKWKKWKKKWWWKKKWKWKWWWWKWKKWWWKKWWWKWWWWKWWKWWWKKKKKKKKKKWKK mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmeeeeeeeWeWeeeeWeeeeeeeWWWeWWWWaOaOaaaaOaaaa �aQG aaaaaaOcOcOcOcOccoKo oO�

�� ' ��� 7rue��+\GroJeQ�cKOoriGe�Jas�proGGuuueueueueueueueueueeueeeeeeeeeueueeeeeeeeeeeeeeeeeeeeeueeeeeeeeeeeeeeeeeeeeeeeeeuuueeeeuuu GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG
��� 7rue��Qo�more�& &�iQ�aGGiWioQ�popopopopopooooooopoooooooooooooooooooooooooooooooooo\m\m\m\\m\\mm\mm\m\m\m\m\m\m\m\m\m\m\\\m\m\m\mm\mm\m\\\m\\m\m\m\mm\mm\\\\\m\\m\m\m\m\\\m\\mm\\\m\m\m\\\\mm\mm\m\m\m\m\\\m\m\m\m\mm\mmm\m\\\mm\m\mmmm\m\m\m\mmmm\m\m\\m\m\\mmmm\\m\mmmm\m\m\\\\m\mmm\mmmm\\\\\mmmm\\mmm\\\\\\\mmmmmmmmmmerererererererererrrrerereererereerrererrerererrrrrrrrreeeeeeeeeeeeeeeereeeeeeeeeeererereeeereereeereeeeeereeeeeeee sssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss
��� 7rue��oQO\�WKe�poO\mer�is�proGuceG

�� %
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Sec 4E GCE O Prelim Chemistry 6092
Answers 	 mark scheme

7Ke�paper�was

$�a�i�� P�±�Eox���� 4�±�Eox���� 5�±�Eox���� 6�±�Eox���� 7 ±�Eox�� >�@�eacK
�E���i� eOemeQWs�Eecomes�Oess�meWaOOic. >�@

�ii� meWaOOic�eOemeQWs�KaYe�Iewer�ouWer���YaOeQce�eOecWroQs. >�@
�c����perioGiciW\�is�a�repeaWiQJ�paWWerQ��across�GiIIereQW�perioGs� >�@
������������������������������������������������������������������������������������������������������������������������������������>7oWaO���@�

$�a�i�� %oWK�coQsisWs�eQWireO\�oI�carbon aWoms�MoiQeG�E\�covalent EoQGs�� � � >�@
%oWK�KaYe�JiaQW�OaWWice��or�JiaQW�moOecuOar�� � � � � � >�@

ii. ,Q�GiamoQG�eYer\�carEoQ�aWom�is�EoQGeG�Wo�Iour�oWKer�carEoQ�aWoms��EuW�iQ�JrapKiWe��
eacK�carEoQ�aWom�is�EoQGeG�Wo���aWoms�� � � � � �
GiamoQG�Kas�a�WeWraKeGraO�arraQJemeQW�oI�aWoms�EuW�JrapKiWe�Kas�a�Oa\ereG�
arraQJemeQW�� � � � � � � �
JrapKiWe�Kas�GeOocaOiseG�eOecWroQs�uQOiNe�GiamoQG�wKicK�Go�QoW.� � >aQ\��@

E. 1o.�oI�moOe�oI�&��  ������������ ��.���� �eTQ�±�opWioQaO�
1o.�oI�moOe�oI�&2�  ����x�Qo.�oI�moOe�oI�&��  ��.�����x���� ��.���������� >�@
0ass�oI�&��� ��.���x���� �����J � � � � � � >�@

c�i�� %1�� � � � � � � � � � � >�@
�ii.� weaN�9aQ�Ger�:aaO �or�iQWermoOecuOar��Iorces�oI�aWWracWioQ�EeWweeQ�Oa\ers�� >�@

Oa\ers�oI�atoms caQ�sOiGe�oYer�eacK�oWKer.��� � � � � >�@
iii.������� JrapKeQe�Kas�many sWroQJ�coYaOeQW�EoQG�EeWweeQ�carEoQ�aWoms.� � >�@

>7oWaO����@�

$�a. ǻ+� �� ���x����� �� ����N-�moO >reMecW�iI�Qo�uQiW�aQG�siJQ@�� � � � >�@
E�i� <es��same�QoW�simiOar��W\pe�EoQG�aQG same�QumEer�oI�EoQG��� � � >�@
ii.����������GiIIereQce�iQ�ǻ+� ������±������ ���� N-� � � � � � >�@

Irom�KexaQe�Wo�KepWaQe��iQcrease�iQ�oQe�&+� Jroup
Irom�KepWaQe�Wo�ocWaQe��same�iQcrease�oI�oQe�&+� Jroup
so ǻ+�Ior�ocWaQe� ��������������� ������ N-�moO� � � � � >�@

c�i�� 1o��TuoWe�aQ\�Wwo�GaWa�WKaW�sKows�a�GiIIereQce�Ior�eYer\�WeQ�\ears.� � >�@
EJs�oI�GaWa�WKaW�caQ�Ee�useG�����������������miOOioQs�oI�WoQs�EiJJer�WKaW������Wo����
wKicK�Kas�iQcrease������miOOioQs�oI�WoQs���or������±�������iQcrease�oI������miOOioQs�oI�
WoQs�smaOOer�WKaQ������±������iQcrease�oI������miOOioQs�oI�WoQs.��

ii. aOWerQaWiYe���reQewaEOe�Iorms�oI�eQerJ\�EeiQJ�useG��� � � >�@
IossiO�IueO�ruQQiQJ�ouW.�� � � � � � � � >�@

iii. $s�WKe�amouQW�oI�IossiO�IueO�EurQW�iQcrease��WKe�iQcrease�aYeraJe�JOoEaO�WemperaWure�is�
KiJKer.�� � � � � � � � �� �>�@

��������������������������>7oWaO���@

$�a�i�� 1i�s��� 1i���aT��������e�� � � � � � � � >�@
ii. mass�Gecrease���������������� � � � � � � � >�@
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������������������������������������������������������������������������������������������������������������������������������������>7oWaO� �@�

$�a�i�� %oWK�coQsisWs�eQWireO\�oI�carbon aWoms�MoiQeG�E\�covalent EoQGs�� � � >�@
%oWK�KaYe�JiaQW�OaWWice��or�JiaQW�moOecuOar�� � � � � � >�@

ii. ,Q�GiamoQG�eYer\�carEoQ�aWom�is�EoQGeG�Wo�Iour�oWKer�carrEoEoEoEoEoEoQQQQQQ aWaWaWaWaWaWomomomomomoms��EuWuWuWuWuWuW iiiiiiQQQQQQ JrJrJrJrJrJrapapapapapapKKiKKKK We��
eacK�carEoQ�aWom�is�EoQGeG�Wo���aWoms�� � � � �
GiamoQG�Kas�a�WeWraKeGraO�arraQJemeQW�oI�aWoms�EuW JJJJJJJJJJJJJJJJrrrararararararaaarararararararararaaararaaraararararararararaaaaaaaraaaaraaaaaaaaaraaraaaaaaarraaarrrrrrraaaaaaaarrraaarrr pKpKpKpKpKpKpKpKKpKKppKpKpKpKpKKKKKKpKpKpKpKpKpKpKKKpKpKpKpKpKpKpKpKKKpKpKpKpKpKpKpKKpKpKKpKpKpKpKpKpKpKpKpKpKpKKKpKKpKpKpKKpKKKpKpKpKKKpKKpKKKpKpKKKKpKppKpKKpKKpKKpKKpKpKKKpKKKpKKKKpKKKKKpKpKKpppKKKpKpKKKKppppKpppppKpppKppKKpKppKKpppKKpppppp iiWiWiWiWiWWiWiWiWiWiWiWiWWWWiWiWWiiWWWiWiWWWiWiiWiWWWWiWiWWiWiWiWWWWWiWWiWiWiWiWiWiWiiWWWWWiWiWiiWiWiWiWWWWiWWiiiiiiiii eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee KKKKKKaKaKaKaaaKKKKKKaKKKKaKaKaKKaaaaKKaaKass a�Oaaaaaa\e\e\e\e\e\ereG�
arraQJemeQW�� � � � � � �
JrapKiWe�Kas�GeOocaOiseG�eOecWroQs�uQOiNe�GiamoQoQoQoQoQoQoQGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG wKwKwKwKwKwKwKwKwKwKwKwKwKwKwKKwKwKwwKwKwKwKwwKwKKwKwKwKwKwKwKwKwKwKwKwKwKwKwKKwKwKKwKKKwKwKKwwwKwKwKKwKwKwKwKwKwKwKKwKwKwKwKwKwwKKwKwKwwwKwwwwwwwKwwwwKwKwKwwwwKwwKwwwKwKwwKwwwKwwwwwwwwKwwwwwwwKwwwwwKwwwwwwKwKwwKKKwKKKKKKKwKKwwKiciciciccccccciccciciccccccccciccccicicccccccicccccciccccccciccccccccccccccccciicicciciciiciciciccccciicicicciccicccccicccccccccccccccccccKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK ooGoGoGooGoGoGGoGoGoGoGoGooGoGoGoGoGoGoGoGoGoGoGoGoGoGoGoGooGoGoGoGoGoGoGoGoGoGoGoGoGoGoGoGooGoooooGGoGoGoGooGoGoGoGoooGGGGoGoooGGGGooGooGoGoGoGooGoGooGGoGoGooooGGoooooGoGGooooooGoooGoooooooooooooG QQQQQQQQQQQQQQQQQQQQQQQQQooooooooWoWWoooooWWoooWWWoooWW.� � >a>a>a>a>a>aQ\Q\Q\Q\Q\Q\��@

E. 1o.�oI�moOe�oI�&��  ������������ ��.���� �eTQ�±�opWioQoQoQaaaaaOOaOaOaaaaaOOaOaOaOaOaaaaOaOaaOOaOaaOaaaOOaOaOaOaaaaaaaOaOaaaOaOaaaaaaOaaaaaaaaaaOaaaaaaOaOaaaaOaO��������������������������������������������������������������������������������������������
1o.�oI�moOe�oI�&2�  ����x QQo.�oI�moOe�oI�&��  ��.�����x����      �.�.�.�.�.�.���������� >�@
0ass oI�&��� ��.���x���� �����J � � � � � � >�@

c�i�� %1 � � � � � � � � � � � >�@
ii.� weaN�9aQ�Ger�:aaO �or�iQWermmoOoOece uOuOar�� Iorces ooI�I aWaWWrWrW acacWioQ�EeWweeQ�Oa\ers�� >�@

Oa\ers�oI�atoms caQ�sOiGe�oYerer�eaccKK oWoWKer.�� >�@
iii.������� JrapKeQeQe�Kas�many sWroQJ coYoYaOaOeQeQW�W EoQGQG EEeWeWweweeQeQ�carEoQ�aWoms.� � >�@

>7oWaO����@�

$�a. ǻ+� �� �� x������ ��� ������N-N-�m�moOoO >r>reMeMece W�iI�Qo�uQiW�aQG�siJQ@� >�@
E�i� <es��same��QooW�W�sis miOaar�r� WWW\p\pee EoEoQGQG�aQG same�QumEer�oI�EoQG��� � � >�@
ii.����������GiIIereQce�iQ�ǻ+  ������� ����± ��� ��� ���� N-� � � � � � >�@

Irom�Kexe aQaQe�ee WoWo KKepepWaWaQeQe��iQi crease�iQ�oQe�&+� Jroup
Irom KepeppWaWaQeQe�Wo�ococWaWaQQe��same�iQcrease�oI�oQe�&+� Jroup
so ǻ+ Iorr oocWc aQaQee  �������������� ������ N-�moO� � � >�@

c�i� 1o��TuoWe�aQaQQ\\�Wwo�GaWa�WKaW�sKows�a�GiIIereQce�Ior�eYer\�WeQ�\ears.� >�@
EJs�oI�GaWa�WKaW�caQ�Ee�useG�����������������miOOioQs�oI�WoQs�EiJJer�WKaW������Wo����
wKicK Kas iQcrease ���� miOOioQs oI WoQs or ���� ± ���� iQcrease oI ��� miOOioQs oI
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E�i�� Eer\OOium� � � � � � � � � >�@
,W�Kas�WKe�OarJesW�YoOWaJe�wiWK�coEaOW�QicNeO� � � � � � >�@

ii.� ��.��9��9���$J������9����%e���� � � � � � � � >�@
c�i�.� �EoWK�QicNeO�aQG�coEaOW�Kas�WKe�same�reacWiYiW\�� � � � � >�@
ii. POace�a�piece�oI�QicNeO�iQ�coEaOW�QiWraWe�soOuWioQ.��,I�QicNeO�GispOaces�coEaOW��QicNeO�is�

more�reacWiYe�WKaQ�coEaOW.��� � � � � � � � >�@
>7oWaO���@

$�a.�����$s�coQceQWraWioQ�iQcreases��WKe�speeG�oI�WKis�reacWioQ�iQcreases.��:KeQ�
coQceQWraWioQ�iQcreases��WKere�is�JreaWer�QumEer�oI�parWicOes�iQ�WKe�same�YoOume >�@
ParWicOes�are�cOoser�Wo�eacK�oWKer so��IreTueQc\�oI�eIIecWiYe�coOOisioQ�iQcreases.� >�@

E�i�� �.��±��.� mJ�iroQ�reacWeG�miQ��uQiWs�QeeGeG��� � � � �
ii. $s�WemperaWure�Grops��parWicOes�Ooses�eQerJ\��moYe�sOower.�� � � >�@

1umEer�oI�parWicOes�wiWK�eQerJ\�eTuaO�Wo�or�JreaWer�WKaQ�acWiYaWioQ�eQerJ\�Grops.�>�@
)reTueQc\�oI�eIIecWiYe�coOOisioQ�Gecreases.��

c.���������measure�WKe�coOour�iQWeQsiW\�oI�aTueous�EromiQe.�� � � � >�@
������������������������������������������������������������������������������������������������������������������������������������>7oWaO���@

$�a�i���� 1Ł1 WripOe�EoQG� ����������������������������������������������������������������������������������������������>�@����������
$�OoW�oI eQerJ\�is�QeeGeG�Wo�EreaN�WKe��sWroQJ�coYaOeQW��EoQG�������������������������������>�@���������������� ��������

ii. $GYaQWaJe��Oower�WemperaWure���Oower�pressure�so�saYe�eQerJ\��Oesser�IossiO�IueO��or�
waWer��iQsWeaG�oI�K\GroJeQ��waWer�is�useG��so�cKeaper�� � � >�@
'isaGYaQWaJe��QiWroJeQ�oxiGe�proGuceG��reacWs�wiWK�ox\JeQ�Wo�Iorm�
QiWroJeQ�GioxiGe�wKicK�coQWriEuWe�Wo�aciG�raiQ ��aQ�air�poOOuWaQW� � � >�@ ���������������������

E�i�� Qo.�oI�moOes�oI�ammoQia� ��.�������� ��.������ � � � � >�@
�ii� �1+��aT�������+�62��aT��� �1+���62��aT� �sWaWe�s\mEoOs�QoW�QeeGeG��

>�@
c�i������correcW�sKape�aQG�OocaWioQ�Ior�EoWK�JrapKs�� � � � >�m�eacK@

correcW�OaEeOs�oI�Ea��Ea´ aQG�¨+���������������������������������������������������������������������������������>�@
� � � � � � � � � �
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� p
coQceQWraWioQ�iQcreases��WKere�is�JreaWer�QumEer�oI�parWicOes�iQ�WKe�same�YoOume >�@
ParWicOes�are�cOoser�Wo�eacK�oWKer so� IreTueQc\�oI�eIIecWiYe�coOOisioQ iiiiiiQcQcQcQcQcQcrererererereasaaaaa es.� >�@

E�i� �.��± �.� mJ�iroQ�reacWeG�miQ��uQiWs�QeeGeG��� � � � �
ii. $s�WemperaWure�Grops��parWicOes�Ooses�eQerJ\��moYe�sOower.�� � � >�@

1umEer�oI�parWicOes�wiWK�eQerJ\�eTuaO�Wo�or�JreaWer�WKaQ�acWiYYYYYYaWaWaWaWaWaWioioioioioioQQQQQQ eQererererererJ\J\J\J\J\J\�Gropspspspspsps.�>�@
)reTueQc\�oI�eIIecWiYe�coOOisioQ�Gecreases.��

c.���������measure�WKe�coOour�iQWeQsiW\�oI�aTueous�EromiQe.�� � � >�@
��������������������������������������������������������������������������������������������������� � � � � � � ��� ������� ��������>7>7>7>7>7>7oWaO���@

$�a�i���� 1Ł1 WripOe�EoQG� ������������������������������������������������������������������� ��������������������������>�@�������
$�OoW�oI eQerJ\�is�QeeGeG�Wo�EreaN�WKe��sWroQJ�coYaOaOeQeQW��EoQG�������������������������������>�@�������

ii. $GYaQWaJe��Oower�WemperaWuree ���Oowwere ppressuree soso sssaYaYe�e eQerJ\��Oesser�IossiO�IueO��or�
waWer��iQsWeaG�oI�K\GroJeQ��waaWeW r�isis uuses G� sso�o cKcKeaeapeper�r � � � >�@
'isaGYaQQWaJe��QiWroJeQ�oxiGe pproroGuGuceG� rreaeacWcWWss wiwiWKWK�ox\JeQ�Wo�Iorm
QiWroJeQ�GioxiGe�wKicK�coQWriEEuWuWe�e�Wo aaciciGG raraiQiQ ��� aQ�air�poOOuWaQW� � � >�@ ��

E�i�� Qo. oI moOes oI�ammoQia  ��.���� �� �����  ��.�.����� �� � � � >�@
�ii� �1+��aT�������+�62��a� T��� �1�1++����62��aT� �sWaWe�s\mEoOs�QoW�QeeGeG��

>�@@
c�i������correcW�sKappee aQaQG OocacaWiWioQoQ IIoror EEoWoWKK JrapKs�� � � � >�m�eacK@

correcW�OaEeOs�oI�EEa�a� EEa´a´ aQaQGGG ¨+�������������������������������������������������������������������������������� >�@
� � � � � � � � � �
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E�ii� 7uQJsWeQ��wiWK�iW��WKe�reacWioQ�Kas�a�lower activation energy�� ������������������������
wKicK�meaQs�WKe�higher proporWioQ�oI�coOOisioQs�WKaW�are�successIuO�EeWweeQ�ammoQia
moOecuOes�wiOO�Ee�KiJKer �QoW�more�coOOisioQs��EoWK�poiQWs�QeeGeG��� >�@

�iii��������Ea¶  �����N-�moO���uQiWs�QeeGeG����������������������������������������������������������������>�@��
�������������������������>7oWaO����@�

Section B
%�a.�� soGium�cKOoriGe��&oQc�moO�Gm��� ��.��� �soGium�ioQ�is�WKe�OimiWiQJ�reacWaQW������ >�@
E�i�� as�WKe�proWoQ�QumEer�iQcreases��WKe�Jroup�,,�meWaO�K\GroxiGe�Eecomes�

more�soOuEOe� � � � � � � � � >�@
ii. Qo.�oI�moO�oI�0J�� iQ������Gm� sea�waWer� ��.����x������ ����moOs�������������������������>�@

Qo.�oI�moO�oI�0J�2+��  �Qo.�oI�moO�oI�0J��  ����moO
mass�oI�0J�2+��  ����x���  ���� J������������������������������������������������������������������������>�@������

c�i�� 0J���O��������e� ��0J�O������������������������������������������������������������������������������������������������>�@
ii aQ iQerW�Jas��iQsWeaG�oI�air� is�EOowQ�WKrouJK�WKe�caWKoGe�comparWmeQW�aEoYe�moOWeQ�

maJQesium� � � � � � � � � � ��>�@ �����������������������
G. soGium�cKOoriGe�aQG�caOcium�cKOoriGe�is�aGGeG�Wo�moOWeQ�maJQesium�cKOoriGe�Wo�lower 

the melting point��saYiQJ�eQerJ\.�� � � � � � � >�@ ��
e. aW�WKe�aQoGe��siOYer�wiOO�Ee�oxiGiseG�iQsWeaG�oI�cKOoriGe�ioQ.��6iOYer�ioQ�wouOG�Ee�

proGuceG�raWKer�WKaQ�cKOoriQe�aW�WKe�aQoGe.� � � � � � >�@
$J�s�� $J��O�������e� � � � � � � � � >�@
WKe siOYer�ioQ�wouOG�moYe�Wo�WKe�caWKoGe��JeW�GiscKarJeG�aQG�siOYer�is�proGuceG�iQsWeaG�
aW�WKe�caWKoGe.�� � � � � � � � � >�@

ȴ, 

Ea 

Ea
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E�ii� 7uQJsWeQ��wiWK�iW� WKe�reacWioQ KKasa �a�lolowew r activavatitionon eenen rgy��
wKicK�meaQs�WKe�higher proporrWiWioQQ ooI�coc OOissioioQsQs WWKaKaW�W�ara e�successIuO�EeWweeQ�ammoQia
moOecuOes�s wiOO�Ee�KiJKer �QoW morore�e cocoOOisiooQsQs�� EoEoWKWK�poiQWs�QeeGeG��� >�@

�iii��������Ea¶  �����N-�moO���uQiWs�QeeGeG�G������ ���������������������������������������������������������>�@�
�������������������������>7oWaO����@�

Section B
%�a.�� soGium�cKOOororiGGe�e �&ooQcQc��momoOO�G�Gmm���� ��.��� �soGium�ioQ�is�WKe�OimiWiQJ�reacWaQW������ >�@
E�i�� as�WKe�proWoQ�QumEmEerer iiQcQcrereasa es��WKe�Jroup�,,�meWaO�K\GroxiGe�Eecomes�

more soOoOuEuEOeOe� � � � � � � � � >�@
ii. Qo.�oI mmoOoO ooI�I�0J0J���� iQQ������Gm� sea�waWer� ��.����x������ ����moOs�������������������������>�@

Qo.�oI�moOoO ooI�I�0J0J�2� +��  �Qo.�oI�moO�oI�0J��  ����moO
mass�oI�0JJ�2�2+��  ����x���  ���� J������������������������������������������������������������������������>�@����

c�i�� 0J���O��������e� ��0J�O������������������������������������������������������������������������������������������������>�@
ii i W i W G I i i EO WK K WK WK G W W E OW

ȴ,

Ea
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I. cKOoriQe�Jas�proGuceG�GuriQJ�eOecWroO\sis�is�useG�Wo�coQYerW�maJQesium�oxiGe�Wo�
maJQesium�cKOoriGe�aW�WKe�IurQace.� � � � � � � >�@

J. maJQesium�ioQ��aOumiQium�ioQ� delocalised eOecWroQ�> aOO�WKree�correcW���@
>7oWaO����@

%�a�i�� reOaWiYe�mass�oI�&�+�2� ���
� 0r a���

1� ��������� ��
5eOaWiYe�moOecuOar�IormuOa��is�&�+�2�����������������������������������������������������������������������>�@

ii.�� eWK\O�eWKaQoaWe����������������������������������������������������������������������������������������������������������������������
� ��

  prop\O�meWKaQoaWe >aQ\��@

iii. eWKaQoic aciG�������������������������������������������������������������������������������������������������������>�@
E�i�� �� �

&ompouQG�; compouQG�< >�m�Ior�eacK��aOO�+�aWoms�QeeGeG@����������
ii.� &�+������%r� &�+�%r����������������������������������������������������������������������������������������� >�@
iii.� �

>0usW�KaYe�aW�OeasW�Wwo�repeaW�uQiWs�aQG�WKe�Iree�EoQGs�aW�WKe�eQG.�$OO�carEoQ�carEoQ�
EoQGs�iQ�WKe�poO\mer�cKaiQ�musW�Ee�sKowQ.@���������������������������������������������������������>�@��

���������������������������������������������������������������������������������������������������������������������������������>7oWaO���@
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1� ��������� ��
5eOaWiYe�moOecuOar�IormuOa��is�&�+�2�����������������������������������������������������������������������>�@

ii.� eWK\O�eWKaQoaWe������������������������������������������������ ���������
� �

 prop\O�meWKaQoaWe >aQ\��@

iii. eWKaQoic aciG��������������������������������������� ����������������� � ��� ��� � ���������������������������������>�@
E�i�� ��

&ompmpououQGQG�;; compouQG�< >�m�Ior�eacK��aOO�+�aWoms�QeeGeG@������
ii.� &�+����� %%rr�� &�+�%r����������������������������������������������������������������������������������������� >�@
iii.�

������������ ��������������� � ��� � ��������� �����������

�
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B9 Either
a�i�� EromiQe�� � � � � � � � � � >�@
ii �GoW�cross�GiaJram�oI�EromiQe�moOecuOe�� ����������������������������� � � >�@

E. iroQ�,,,���cKOoriGe��� � � � � � � � � �>�@
c�i���������&O� �����)e%r� �)e&O� �����%r�  � � � � �
� �>�@�������������������������
ii. cKOoriQe� � � � � � � � � � �>�@

cKOoriQe�remoYes�eOecWroQs�Irom�iroQ�,,��ioQ�aQG EromiGe�ioQ.� � � �>�@
G�i������sweeW���coQWaiQs�aQ�uQsaIe�G\e��� � � � � � � >�@

uQNQowQ�G\e�iQ�sweeW���Goes�QoW�maWcK�up�wiWK�a�saIe�G\e��� � � >�@
ii.���������.�����.�� ��.�����or��.������ � � � � � � � >�@
iii.�������Wo�see�WKe�spoWs���maNe�WKe�coOourOess�spoWs�YisiEOe� � � � � �>�@

�iJQore�µIiQG���iGeQWiI\�WKe�spoWs¶��
� � � � �������������������������������������>7oWaO����@
    

  

B9 Or 
a. +\GroJeQ�ioQ���+� ion iQ�aciG�repOaceG�E\�caOcium�ioQ���&a�� ion or�meWaO�ioQ.�����>�@�����
E.�������7Ke�reacWioQ�proGuceG�a�gas ��caOcium�oxiGe�Goes�QoW�proGuce�a�gas iQ�reacWioQ�wiWK�

aciG.������������������������������������������������������������������������������������������������������������������� >�@��
caOcium�carEoQaWe.�������������������������������������������������������������������������������������������������>�@

c. 0r�oI�&a&l�� ����.

1o.�oI�waWer�moOecuOes� ���� ±���� �� � � � � � >�@
��

��������������������������������������� ��
)ormuOa��&a&l�.�+�2��>���aQG &a&l�.�+�2��score�WKe��QG marN��aOOow�Qo�GoW��
&a&l��+�2@���������������������������������������������������������������������������������������������������������������>�@

G. &aOcium�is�oxiGiseG�as�oxiGaWioQ�sWaWe�oI�caOcium�iQcreases�Irom���Wo����� � >�@
&KOoriQe�is�reGuceG�as�oxiGaWioQ�sWaWe�oI cKOoriQe�Gecreases�Irom���Wo����� � >�@

e�� Earium�is�Yer\�reacWiYe�meWaO��so�reacW�YioOeQWO\�wiWK�WKe�aciG��reacWioQ�QoW�saIe��� >�@
Earium�suOIaWe�IormeG�is�iQsoOuEOe��so�Iorm�a�Earrier�oQ�Earium��preYeQWiQJ�IurWKer�
reacWioQ.�� � � � � � � � � � >�@

�ii��� ������������������ � � � � � � � � >�@
>7oWaO���@
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> @
ii. cKOoriQe� � � � � � � � � � �>�@

cKOoriQe�remoYes�eOecWroQs�Irom�iroQ�,,��ioQ�aQG EromiGe�ioQ.� � � >�@
G�i������sweeW���coQWaiQs�aQ�uQsaIe�G\e��� � � � � � � >�@

uQNQowQ�G\e�iQ�sweeW���Goes�QoW�maWcK�up�wiWK�a�saIe�G\e��� �� >�@
ii.���������.�����.�� ��.�����or��.������ � � � � � � >�@
iii.�������Wo�see�WKe�spoWs���maNe�WKe�coOourOess�spoWs�YisiEOe� � � � � >�@

�iJQore�µIiQG���iGeQWiI\�WKe�spoWs¶��
� � � ��� � �� � �� � �� � � � ������� �������>7>7>7>7>7>7oWaO����@
   

  

B9 Or 
a. +\GroJeQ�ioQ�� +� ion iQ�aciG�rerepOaceG�E\�caOcium�ioQ���&a�� ionnnnnn oorrrr�meWaO�ioQ.�����>�@����
E.�������7Ke�reacWioQ�proGuceG�a�gas ��caOcium�oxiGe�Goes�QoW�proGuce aaaaaa�gagagagagagas iQ�reacWioQ�wiWK�

aciG.���������������������������������������������������������������������������� ���� ���������������������������������� >�@ �
caOcium�carEoQaWe.������������������������������� ��������������� ����� � �����������������������������������������>�@

c. 0r�oI�&a&l�� ����.

1o.�oI�waWer�moOecuOes� ���� ±± ������ �� � � � � >�@
����

��������������������������������������� ��
)ormuOa� &&a&l�.�.�++�22 >> ���aQaQGG &a&a&&ll�.�+�2��score�WKe��QG marN��aOOow�Qo�GoW��
&a&l��+�2@2@�������������� ������� �������� ���������������������������������������������������������������������������������>�@

G. &aOcium�is�oxiGiseseG�G asas ooxixiGaGaG WioQ�sWaWe�oI�caOcium�iQcreases�Irom���Wo����� � >�@
&KOoriQeQe iis�s�rereGuGuceceGG asas ooxiGaWioQ�sWaWe�oI cKOoriQe�Gecreases�Irom���Wo����� � >�@

e� Eariumm iis�ss YeYer\r\r �reaeacWcWiYiYe�meWaO��so�reacW�YioOeQWO\�wiWK�WKe�aciG��reacWioQ�QoW�saIe��� >�@
Earium�suOuOIaIaWeWe IIoro meG�is�iQsoOuEOe��so�Iorm�a�Earrier�oQ�Earium��preYeQWiQJ�IurWKer�
reacWioQ. >�@

�ii��� ������������������ � � � � � � � � >�@
>7oWaO���@
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Sec 4 Express 

$GGiWioQaO�maWeriaOs�� 2$6 1 hour

Setter �  0rs /oK�Kim�:ooQ 20 August 2018

READ THESE INSTRUCTIONS FIRST

:riWe�iQ�soIW�peQciO.�
'o�QoW�use�sWapOes��paper�cOips��KiJKOiJKWers��JOue�or�correcWioQ�IOuiG.

:riWe� \our� Qame�� cOass� aQG� reJisWer� QumEer� oQ� WKe� $Qswer� 6KeeW� iQ� WKe� spaces�

proYiGeG�uQOess�WKis�Kas�EeeQ�GoQe�Ior�\ou.

7Kere�are�forty TuesWioQs�oQ�WKis�paper.�$Qswer�all TuesWioQs.�
)or�eacK�TuesWioQ�WKere�are�Iour�possiEOe�aQswers�A� B� C aQG D.
&Koose� WKe�one \ou�coQsiGer� correcW� aQG� recorG� \our� cKoice� iQ�soft pencil oQ� WKe�
separaWe�$Qswer�6KeeW.

Read the instructions on the Answer Sheet very carefully.

EacK�correcW�aQswer�wiOO�score�oQe�marN.�

$�marN�wiOO�QoW�Ee�GeGucWeG�Ior�a�wroQJ�aQswer.

$Q\�rouJK�worNiQJ�sKouOG�Ee�GoQe�iQ�WKis�EooNOeW.

$�cop\�oI�WKe�PerioGic�7aEOe�is�priQWeG�oQ�paJe ��.

7Kis�GocumeQW�coQsisWs�oI 16 priQWeG�paJes.

[Turn over
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�������������������������������������������������������������� ����������������������������������*06�6��&Kem�P��PreOim������E

1 :KicK�oI�WKe�IoOOowiQJ�pairs�oI�suEsWaQces�caQ�Ee�separaWeG�E\�KeaWiQJ"

A ammoQium�cKOoriGe�aQG�poWassium�ioGiGe

B copper��,,��QiWraWe�aQG�poWassium�ioGiGe

C ammoQium�cKOoriGe�aQG�ioGiQe

D soGium�cKOoriGe�aQG�copper��,,��QiWraWe

2 7Ke�WaEOe�sKows�WKe�coOours�aQG�WKe�soOuEiOiWies�iQ�waWer�oI�Iour�soOiGs.

soOiG coOour soOuEiOiW\�iQ�waWer

: EOue iQsoOuEOe
; EOue soOuEOe
< wKiWe iQsoOuEOe
= wKiWe soOuEOe

$�mixWure�coQWaiQiQJ�Wwo�oI�WKe�soOiGs�is�aGGeG�Wo�excess�waWer��sWirreG�aQG�IiOWereG.

$�EOue�IiOWraWe�aQG�a�wKiWe�resiGue�are�oEWaiQeG.

:KicK�Wwo�soOiGs�are�preseQW�iQ�WKe�mixWure"

A :�aQG�; B :�aQG�<�
C ;�aQG�< D ;�aQG�=

www.KiasuExamPaper.com 
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�������������������������������������������������������������� ����������������������������������*06�6��&Kem�P��PreOim������E

3 $Q�experimeQW�is�carrieG�ouW�Wo�iQYesWiJaWe�WKe�raWe�oI�reacWioQ�wKeQ�caOcium�carEoQaWe�
reacWs wiWK�K\GrocKOoric�aciG.
7Ke�YoOume�oI�carEoQ�GioxiGe�Jas�JiYeQ�oII�is�measureG�aW�GiIIereQW�iQWerYaOs�oI�Wime.

� � �
GowQwarG�GeOiYer\ caOiEraWeG�Jas�s\riQJe GispOacemeQW�oI�waWer�

wiWK�a�JraGuaWeG�WuEe

:KicK�apparaWus�is�suiWaEOe�Wo�coOOecW�aQG�measure�WKe�YoOume�oI�WKe�carEoQ�GioxiGe"

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

4 6oOuWioQ�; coQWaiQs�Wwo�aQioQs.�7esWs�are�carrieG�ouW�as�sKowQ�iQ�WKe�GiaJram�EeOow.

:KaW�aQioQs�are�IouQG�iQ�soOuWioQ�;"

A suOIaWe�ioQs�aQG�carEoQaWe�ioQs

B carEoQaWe�ioQs�aQG�cKOoriGe�ioQs

C suOIaWe�ioQs�aQG�cKOoriGe�ioQs

D QiWraWe�ioQs�aQG�carEoQaWe�ioQs

7Ke�GiaJram�sKows�pieces�oI�apparaWus�useG�Wo�coOOecW�Jases.

coOourOess�soOuWioQ�
aQG�eIIerYesceQce�

oI�Jas
Qo�cKaQJesoOuWioQ�;

QiWric�aciG�
is�aGGeG

Earium�
QiWraWe�
soOuWioQ�
is�aGGeG

wKiWe�precipiWaWe

siOYer�QiWraWe�
is aGGeG
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5 :KicK�sWaWemeQW�correcWO\�expOaiQs�wK\�cKOoriQe��&l���aW����&�GiIIuses�more�sOowO\�WKaQ�
QeoQ��1e��aW����&"

A���� &KOoriQe�Kas�a�reOaWiYe�moOecuOar�mass�oI����wKiOsW�QeoQ�Kas�a�reOaWiYe�aWomic
mass�oI���.

B &KOoriQe�is�aW�a�KiJKer�WemperaWure�WKaQ�QeoQ.
C &KOoriQe�is�GiaWomic�aQG�QeoQ�is�moQaWomic.
D &KOoriQe�is�more�reacWiYe�WKaQ�QeoQ.

6 )our� sWaWemeQWs� are� EeiQJ� maGe� aEouW� eOemeQWs�� compouQGs� aQG� mixWures E\� a�
sWuGeQW.
6WaWemeQW����EOemeQWs�aQG�compouQGs�KaYe�IixeG�meOWiQJ�poiQWs.
6WaWemeQW����7Ke�properWies�oI�a�compouQG�are�simiOar�Wo�WKaW oI�iWs�eOemeQWs.
6WaWemeQW����$�mixWure�caQ�Ee�separaWeG�iQWo�iWs�compoQeQWs�E\�pK\sicaO�meaQs.
6WaWemeQW����EOemeQWs�caQ�exisW�eiWKer�iQ�WKe�Iorm�oI�aWoms�or�moOecuOes.

+ow�maQ\�oI�WKe�aEoYe�sWaWemeQW�s��is�are�not correcW"

A��� oQe
B Wwo
C WKree
D Iour

7 'euWerium��'��is�aQ�isoWope�oI�K\GroJeQ.
:KicK�sWaWemeQW aEouW�GeuWerium�is�not correcW"

A ,W�reacWs�wiWK�eWKeQe��&�+�� Wo�Iorm�a�compouQG�&+�'&+�'.
B $Q�aWom�oI�GeuWerium�coQWaiQs�oQe�proWoQ.
C ,W�Kas�WKe�same�GeQsiW\�as�K\GroJeQ.
D ,W�Iorms�WKe�ioQ�'�.

8 $�moOecuOe�oI�suOIuric�aciG�Kas�WKe�sWrucWuraO�IormuOa�sKowQ.

+ow�maQ\�eOecWroQs�are�iQYoOYeG�iQ�IormiQJ�aOO�WKe�coYaOeQW�EoQGs�iQ�oQe�moOecuOe oI�
suOIuric�aciG"

A � B � C �� D ��
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9 $Q�iQYesWiJaWioQ�oI�WKe�properWies�oI�WKe�cKOoriGes�oI�PerioG�,,,�eOemeQWs�sKows�WKaW�WKe�
EoiOiQJ� poiQWs� oI� soGium� cKOoriGe� aQG� siOicoQ� WeWracKOoriGe� are� ����o&� aQG� ��o&
respecWiYeO\.�7Kis�GiIIereQce�iQ�EoiOiQJ�poiQWs�is�a�resuOW�oI

A coYaOeQW�EoQGs�EeiQJ�weaNer�WKaQ�ioQic�EoQGs.
B soGium�cKOoriGe�KaYiQJ�sWroQJ�meWaOOic�EoQGs.
C siOicoQ�WeWracKOoriGe�KaYiQJ�weaN�iQWermoOecuOar�Iorces�oI�aWWracWioQ.
D siOicoQ�IormiQJ�weaNer�EoQGs�wiWK�cKOoriQe�WKaQ�Goes�soGium.

10 &ompouQG�P�is WKe�oQO\�suEsWaQce�IormeG�wKeQ Wwo�YoOumes�oI�ammoQia�Jas�reacW�wiWK�
oQe�YoOume�oI�carEoQ�GioxiGe�Jas��EoWK�YoOumes�EeiQJ�measureG�aW�r.W.p.�.

:KaW�is WKe�IormuOa�oI�P"

A 1+�&2�1+�

B �1+���&2

C 1+�&2�1+�

D �1+���&2�

11 :KeQ� suJar� �0r  � ����� is� IermeQWeG� usiQJ� \easW�� WKe� IoOOowiQJ� reacWioQ� WaNes�
pOace.�

&��+��2�� ��+�2 �&�+�2+����&2�

:KaW� YoOume� oI� carEoQ� GioxiGe�� aW� r.W.p.�� wouOG� Ee� proGuceG� E\� WKe� compOeWe�
IermeQWaWioQ�oI���NJ�oI�suJar"�

A ����x���x��� Gm� B �����x��� Gm�

������ ����x��

C ����x��� Gm� �������D ������� �����x���x��� Gm�

�����x��� �������� ���

12 2Q�coOOisioQ��airEaJs�iQ�cars�iQIOaWe�rapiGO\�Gue�Wo�WKe�proGucWioQ�oI�QiWroJeQ.
7Ke�QiWroJeQ�is�IormeG��iQ�Wwo�coQsecuWiYe�sWeps��accorGiQJ�Wo�WKe�IoOOowiQJ�eTuaWioQs.

6Wep��������1a1� → 2Na + 3N�

6Wep��������1a����K12� → K�2����1a�2���1�

:KaW�is�WKe�total QumEer�oI�moOes�oI�QiWroJeQ�Jas�WKaW�caQ�Ee�proGuceG�Irom�oQe�moOe
oI�soGium�a]iGe��1a1�"

A �.� B �.� C �.� D �.�
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13 :KicK�properW\�wouOG�aOO�WKe�K\GroJeQ�compouQGs�oI�WKe�*roup�9,,�eOemeQWs�possess"

A 7Ke\�Iorm�coYaOeQW compouQGs.
B 7Ke\�are�soOiGs�aW�room�WemperaWure.
C 7Ke\ Iorm�aONaOiQe�aTueous�soOuWioQs.
D 7Ke\ coQGucW�eOecWriciW\�wKeQ�moOWeQ.

14 7Ke�properWies�oI� WKe�oxiGes�oI�Iour�eOemeQWs�K��/��0�aQG�1 iQ�WKe�WKirG�perioG�oI� WKe�
PerioGic�7aEOe�are�JiYeQ�EeOow.

7Ke�oxiGe�oI�K is�iQsoOuEOe�iQ�waWer�aQG�GiOuWe�aciG�EuW�soOuEOe�iQ�coQceQWraWeG�aONaOi.
7Ke�oxiGe�oI / reacWs�wiWK�EoWK�GiOuWe�aciG�aQG�GiOuWe�aONaOi.
7Ke�oxiGe�oI�0 reacWs�wiWK�GiOuWe�aONaOi�aW�room�WemperaWure.
7Ke�oxiGe�oI�1 GissoOYes�iQ�waWer�Wo�Iorm�aQ aONaOiQe�soOuWioQ.

,I K��/��0�aQG�1 are�pOaceG�iQ�orGer�oI�iQcreasiQJ�aWomic�QumEer��wKicK�orGer�is�correcW"

A K��/��0��1
B 1��0��K��/
C 1��/��K��0
D /��K��1��0

15 $�coiO�oI�cOeaQ�copper�wire�is�suspeQGeG�iQ�aTueous�siOYer�QiWraWe.�&r\sWaOs�oI�siOYer�are�
GeposiWeG�oQ�WKe�copper�wire.

:KicK�sWaWemeQW�is�not correcW"

A 7Ke�copper�is�oxiGiseG.
B 7Ke�WoWaO�mass�oI�WKe�cr\sWaOs�oI�siOYer�iQcreases�JraGuaOO\.
C 7Ke�WoWaO�QumEer�oI�posiWiYe�ioQs�iQ�WKe�soOuWioQ�is�uQcKaQJeG.
D 7Ke�soOuWioQ�WurQs�EOue.

16 :KicK�sWaWemeQW�aEouW�WKe�proGucWioQ�oI�iroQ�Irom�iroQ�oxiGe�iQ�a�EOasW�IurQace�is correcW"

A /imesWoQe�is�useG�Wo�remoYe�Easic�impuriWies.
B 7Ke�reacWioQ�EeWweeQ�WKe�iroQ�oxiGe�aQG�carEoQ�moQoxiGe�OiEeraWes�carEoQ�GioxiGe.������
C 7Ke�iroQ�is�oEWaiQeG�usiQJ�carEoQ�moQoxiGe�as�aQ�oxiGisiQJ�aJeQW.
D 7Ke�iroQ�oxiGe�is�reGuceG�E\�carEoQ�GioxiGe.
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17 $�NQowQ�mass�oI�poWassium�carEoQaWe�was�pOaceG�iQ�aQ�opeQ�cruciEOe�aQG�KeaWeG�uQWiO�
WKere�was�Qo�IurWKer�cKaQJe�oEserYeG.
:KicK�JrapK�sKows�WKe�cKaQJe�iQ�mass�oI�WKe�cruciEOe�aQG�iWs�coQWeQWs"

18 $�sampOe�oI�WKree�Jases�was�passeG�WKrouJK�WKe�apparaWus�sKowQ�EeOow.�,W�was�IouQG�
WKaW�oQO\�oQe�Jas�was�coOOecWeG�iQ�WKe�Jas�Mar�aW�WKe�eQG.

:KicK�oI�WKe�IoOOowiQJ�couOG�Ee�WKe�mixWure�oI�Jases�iQ�WKe�sampOe"

A ammoQia��K\GroJeQ��carEoQ�moQoxiGe
B ammoQia��suOIur�GioxiGe��carEoQ�moQoxiGe
C QiWroJeQ��KeOium��carEoQ�GioxiGe
D ox\JeQ��QiWroJeQ��K\GroJeQ�cKOoriGe

A

DC

B

mass�� J mass�� J

mass�� J mass�� J

Wime � s Wime � s

Wime � s Wime � s
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19 1iWroJeQous�IerWiOiser�sucK�as�ammoQium�QiWraWe�is�useG�Wo�iQcrease�crop�\ieOG.

:KicK�suEsWaQce�caQ�Ee�aGGeG�Wo�iQcrease�WKe�p+�oI�aciGic�soiO�coQWaiQiQJ�ammoQium�
QiWraWe�wiWKouW�causiQJ�a�Ooss�oI�QiWroJeQ"

A caOcium�carEoQaWe
B caOcium�K\GroxiGe
C maJQesium�K\GroxiGe
D poWassium�K\GroxiGe

20 :KicK�oI�WKe�IoOOowiQJ�Goes�not sKow�WKe�appropriaWe�reaJeQWs�useG�Ior�preparaWioQ�oI�
WKe�QameG�saOWs"

saOW reaJeQWs
A Earium�suOIaWe Earium�QiWraWe�aQG�suOIuric�aciG
B OeaG�,,��cKOoriGe OeaG�,,��QiWraWe�aQG�K\GrocKOoric�aciG
C OiWKium�QiWraWe OiWKium�K\GroxiGe�aQG�QiWric�aciG
D maJQesium�cKOoriGe maJQesium�suOIaWe�aQG�K\GrocKOoric�aciG

21 :KicK�oI�WKe�IoOOowiQJ�is�Wrue�aEouW�WKe�+aEer�Process"

A 7Ke�caWaO\sW�iQ�WKe�reacWioQ�is�iroQ�,,,��oxiGe.
B 7Ke opWimum�WemperaWure�Ior�WKe�reacWioQ�is���� &.
C $�pressure�oI�aEoYe�����aWm�wiOO�resuOW�iQ�Oower�\ieOGs.
D ��moOe�oI�QiWroJeQ�reacWs�wiWK���moOes�oI�K\GroJeQ�Wo�Iorm���moOes�oI�ammoQia.

22 :KicK�oI�WKe�IoOOowiQJ�sWaWemeQWs�EesW�GescriEes�WKe�mecKaQism�oI�a�K\GroJeQ�ox\JeQ
IueO�ceOO"

A +\GroJeQ�aQG�ox\JeQ�uQGerJo�reGox�reacWioQ�Wo�JeQeraWe�eOecWriciW\.
B +\GroJeQ�ioQs�reacW�wiWK�K\GroxiGe�ioQs�Wo�JeQeraWe�eOecWriciW\.
C EOecWriciW\�is�useG�Wo�proYiGe�KeaW�eQerJ\.
D EOecWriciW\�is�useG�Wo�JeQeraWe K\GroJeQ�aQG�ox\JeQ.
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23 7Ke eQerJ\ proIiOe GiaJram Ior WKe IorwarG�GirecWioQ oI a reYersiEOe reacWioQ is sKowQ.
 
 
 
 

acWiYaWioQ�eQerJ\
 
��������������������������������eQerJ\
 
                                                                                                    ∆+
 
 

proJress�oI�reacWioQ
 
)or WKe reYerse�reacWioQ� wKicK row correcWO\ sKows WKe siJQ oI WKe acWiYaWioQ eQerJ\
aQG WKe�W\pe oI eQWKaOp\ cKaQJe"

siJQ�oI acWiYaWioQ�eQerJ\ W\pe�oI�eQWKaOp\�cKaQJe
A QeJaWiYe eQGoWKermic
B QeJaWiYe exoWKermic
C posiWiYe eQGoWKermic
D posiWiYe exoWKermic

 
24 ,Q�Iour�separaWe�experimeQWs����������aQG����QiWric�aciG�was�aGGeG�Wo�excess�marEOe�cKips�

aQG�WKe�YoOume�oI�carEoQ�GioxiGe�IormeG�was�measureG.
,Q�aOO�Iour�experimeQWs�WKe�same�YoOume�oI�QiWric�aciG�was�useG.
,Ws�coQceQWraWioQ��or�WemperaWure��or�EoWK�coQceQWraWioQ�aQG�WemperaWure��were�cKaQJeG.
7Ke�resuOWs�oI�WKe�experimeQWs�are�sKowQ�oQ�WKe�JrapK.

:KicK�sWaWemeQW�is�correcW"

A $�Oower�coQceQWraWioQ�oI�aciG�was�useG�iQ�experimeQW���WKaQ�iQ�experimeQW��.
B ExperimeQW���was�IasWer�WKaQ�experimeQW��.
C 7Ke�aciG�useG�iQ�experimeQW���was�oI�a�Oower�coQceQWraWioQ�WKaQ�iQ�experimeQW��.
D 7Ke�WemperaWure�oI�WKe�aciG�was�WKe�same�iQ�experimeQWs���aQG��.
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25 7Ke�IoOOowiQJ�cKaQJes�couOG�Ee�maGe�Wo�WKe�coQGiWioQs�iQ�WKe�reacWioQ�EeWweeQ�]iQc�aQG
K\GrocKOoric�aciG.

� iQcrease�iQ�coQceQWraWioQ�oI�WKe�aciG
� iQcrease�iQ�parWicOe�si]e�oI�WKe�]iQc
� iQcrease�iQ�pressure�oQ�WKe�s\sWem
� iQcrease�iQ�WemperaWure�oI�WKe�s\sWem

:KicK�pair�oI�cKaQJes�wiOO�iQcrease�WKe�raWe�oI�reacWioQ"

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

26 'isproporWioQaWioQ�is�a�reacWioQ�iQ�wKicK�WKe�same�eOemeQW�is�EoWK�oxiGiseG�aQG�reGuceG.

:KicK�reacWioQ�is�aQ�exampOe�oI�GisproporWioQaWioQ"

A �&u����+12� �&u�12��� ���12����+�2
B �K2+���+�62� K�62� ���+�2
C �12� ��+�2 +12� ��+12�

D �PE�12��� �PE2����12� ��2�

27 $Tueous�poWassium�ioGiGe��K,�aT���caQ�Ee�useG�as�a�WesW�reaJeQW iQ�reGox�reacWioQs.��������������������

,oGiGe ioQs are reaGiO\ ……X…… $ posiWiYe resuOW Ior WKe WesW is wKeQ WKe soOuWioQ
changes colour from ……Y…… to ……Z……..

:KicK�worGs�correcWO\�compOeWe�Japs�;��<�aQG�="

; < =
A oxiGiseG ErowQ coOourOess
B oxiGiseG coOourOess ErowQ
C reGuceG ErowQ coOourOess
D reGuceG coOourOess ErowQ

28 ,Q�aQ�eOecWroO\sis�experimeQW��WKe�same�amouQW�oI�cKarJe�GeposiWeG���.��J�oI�siOYer�aQG�
�.��J�oI�YaQaGium.

:KaW�is�WKe�cKarJe�oQ�WKe�YaQaGium�ioQ"

A ��
B ��
C ��
D ��
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29 :iWK�reIereQce�Wo�WKe�GiaJram�EeOow��wKicK�oI�WKe�IoOOowiQJ�sWaWemeQWs�is�correcW"

A &opper�eOecWroGe�is�WKe�QeJaWiYe�eOecWroGe.
B 0eWaO�; is�EeOow�copper�iQ�WKe�reacWiYiW\�series.
C 7Ke�mass�oI�WKe�copper�eOecWroGe�Gecreases.
D 7Ke�mass�oI�WKe�meWaO�;�eOecWroGe�Gecreases.

30 :KeQ� eOecWroO\seG� usiQJ� iQerW� eOecWroGes�� wKicK� GiOuWe� soOuWioQ� wouOG� proGuce� WKe�
JreaWesW�iQcrease�iQ�mass�oI�WKe�caWKoGe"

eOecWroQ�IOow

eOecWroGe�maGe�oI�meWaO�;�copper�
O W G

GiOuWe�suOIuric�aciG

iQerW�
eOecWroGe

A
aOumiQium�
suOIaWe

B
copper�,,��
suOIaWe

C
OeaG�
QiWraWe

D
siOYer�
QiWraWe
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31 7Ke WaEOe sKows some aWmospKeric poOOuWaQWs aQG WKeir possiEOe eIIecWs.

:KicK row is not correcW"

poOOuWaQW eIIecW
A &)&s cause�GepOeWioQ�oI�WKe�o]oQe
B &2� Oa\er�Iorms�pKoWocKemicaO�smoJ
C &2 is�poisoQous�Wo�KumaQs
D 12� Iorms�aciG�raiQ

32 7Ke�GiaJram�EeOow�represeQWs�a�secWioQ�oI�a�caWaO\Wic�coQYerWer�oQ�WKe�exKausW�s\sWem�
oI�a�car.�+armIuO�Jases�are�coQYerWeG�iQWo�carEoQ�GioxiGe��QiWroJeQ�aQG�waWer�Yapour.

:KicK�processes�WaNe�pOace�iQ�WKis�caWaO\Wic�coQYerWer"

I &arEoQ�moQoxiGe�aQG�K\GrocarEoQs�reacW�WoJeWKer.

II &arEoQ�moQoxiGe�aQG�QiWroJeQ�oxiGes�reacW�WoJeWKer.

III POaWiQum�aQG�rKoGium�caWaO\se�reGox�reacWioQs.

A ,��,,�aQG�,,,

B ,�aQG�,,�oQO\

C ,,�aQG�,,,�oQO\

D , aQG�,,,�oQO\

&2�

1�

+�2

&2
K\GrocarEoQs

12x

pOaWiQum aQG�rKoGium�caWaO\sW

www.KiasuExamPaper.com 

371



�������������������������������������������������������������� �����������������������������������*06�6��&Kem�P��PreOim������E

33 :KicK�sWaWemeQW�s��EesW�expOaiQs�wK\�EiWumeQ�Kas�a�KiJKer�EoiOiQJ�poiQW�WKaQ�paraIIiQ"�

� %iWumeQ�is�more�reacWiYe�WKaQ�paraIIiQ.
� %iWumeQ�is�a�pure�suEsWaQce�wKereas�paraIIiQ�is�a�mixWure.
� )orces� oI� aWWracWioQ� EeWweeQ� WKe� moOecuOes� oI� paraIIiQ� are� weaNer� WKaQ� WKaW�

EeWweeQ�WKe�moOecuOes�oI�EiWumeQ.�
� 7Kere�are�smaOOer�moOecuOes�iQ�EiWumeQ�compareG�Wo�WKe�moOecuOes�iQ�paraIIiQ.�

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

34 :KicK compouQG is WKe mosW Yiscous aQG WKe OeasW IOammaEOe"

A &�+�� B &�+����

C &��+�� D &��+����

35 7Ke�secoQG�memEer�oI�a�KomoOoJous�series�Kas�WKe�IormuOa�&�+�.

:KaW�is�WKe�IormuOa�oI�WKe�IirsW�memEer"

A &�+� B &�+�

C &�+� D &�+�

36 $Q�esWer� is�proGuceG E\�reacWiQJ� WoJeWKer� WKe�carEox\Oic aciG +&2�+ aQG�WKe aOcoKoO
&+�&+�&+�2+.����������

:KaW is WKe Qame aQG sWrucWure oI WKis esWer"

Qame sWrucWure
A meWK\O�propaQoaWe &+�&+�&2�&+�

B meWK\O�propaQoaWe +&2�&+�&+�&+�

C prop\O�meWKaQoaWe &+�&+�&2�&+�

D prop\O�meWKaQoaWe +&2�&+�&+�&+�
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37 &ompouQG�<

Kas�WKe�empiricaO�IormuOa�&+��
Kas�aQ�0r oI����
Iorms� Wwo� aOcoKoOs� WKaW� KaYe� GiIIereQW� sWrucWuraO� IormuOae� wKeQ� reacWeG� wiWK���
sWeam.

:KaW�is�compouQG�<"

38 7Ke�sWrucWure�oI�a�poO\mer�is�sKowQ�EeOow.

:KaW�is�WKe�moOecuOar�IormuOa�oI�WKe�moQomer"

A &�+�

B &�+�

C &�+�

D &�+��

&+ &+�

&+�

&+ &+� &+ &+�

&+� &+� &+� &+� &+�

A B

C D
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39 $spiriQ�is�a�GruJ�wKicK�is�useG�as�a�JeQeraO�paiQ�NiOOer.�7Ke�sWrucWuraO�IormuOa�oI�aspiriQ�
is�sKowQ�EeOow.

:KicK�oI�WKe�IoOOowiQJ�sWaWemeQWs�aEouW�aspiriQ�is�false"���������

A ,Ws�aTueous�soOuWioQ�reacWs�wiWK�soGium�carEoQaWe.
B ,W�GecoOouriseG�aTueous�EromiQe.
C ,W�is�IormeG�Irom�aQ�aOcoKoO�aQG�a�carEox\Oic�aciG.
D ,W WurQs�purpOe�aciGiIieG�aTueous�poWassium�maQJaQaWe��9,,��coOourOess.

40 7Ke�GiaJrams�sKow�Iour�moQomers.
 

 
 
 
+ow�maQ\�oI�WKese�moQomers�wouOG�reacW�wiWK�WKe�moOecuOe�EeOow�Wo�Iorm�a�poO\mer"
 

A �
B �
C �
D �
 
 
 
 
 
 
 

End of Paper
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&aQGiGaWe�
1ame

&Oass ,QGex�1umEer
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

CHEMISTRY

Paper��

6092/02

Sec 4 Express 

$GGiWioQaO�maWeriaOs�� :riWiQJ papers 1 hour 45 minutes

Setter � 0s�7aQ�/a\�0iQJ 17 August 2018

READ THESE INSTRUCTIONS FIRST

:riWe�\our�Qame��iQGex�QumEer�aQG�cOass�oQ�aOO�WKe�worN�\ou�KaQG�iQ.
:riWe�iQ�GarN�EOue�or�EOacN�peQ�oQ�EoWK�siGes�oI�WKe�paper.
'o�QoW�use�sWapOes��paper�cOips��KiJKOiJKWers��JOue�or�correcWioQ�IOuiG.

Section A
$Qswer�all TuesWioQs�iQ�WKe�spaces�proYiGeG.

Section B
$Qswer�all three TuesWioQs��WKe�OasW�TuesWioQ�is�iQ�WKe�Iorm�eiWKer�or.
:riWe�\our�aQswers�iQ�WKe�wriWiQJ�papers proYiGeG.

$W�WKe�eQG�oI�WKe�examiQaWioQ��KaQG�iQ�6ecWioQ�$�aQG 6ecWioQ�%�separaWeO\.
7Ke�QumEer�oI�marNs�is�JiYeQ�iQ�EracNeWs�>��@�aW�WKe�eQG oI�eacK�TuesWioQ�or�parW�
TuesWioQ.

$�cop\�oI�WKe�PerioGic�7aEOe�is�priQWeG�oQ�paJe���.
For Examiner’s Use

Section A ��������������/50

B8 ������������/12

B9 / 8

B10 /10

Total

7Kis�GocumeQW�coQsisWs�oI�19 priQWeG�paJes aQG 1 EOaQN�paJe.
[Turn over

Geylang Methodist School (Secondary)
        Preliminary Examination 2018
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Section A
$Qswer�all TuesWioQs�iQ�WKis�secWioQ�iQ�WKe�spaces�proYiGeG.

7Ke�WoWaO�marN�Ior�WKis�secWioQ�is���.

A1 7Ke�IoOOowiQJ WaEOe�sKows�some�suEsWaQces�aQG�WKeir�properWies.

suEsWaQce meOWiQJ�
poiQW��o&�

EoiOiQJ�
poiQW��o&�

soOuEiOiW\�iQ�
waWer

eOecWricaO�coQGucWiYiW\
wKeQ�soOiG wKeQ�OiTuiG

A ���� ���� iQsoOuEOe poor poor
B ���.� ���.� sOiJKWO\�

soOuEOe
poor poor

C ���� ���� iQsoOuEOe JooG JooG
D ��� ���� soOuEOe poor JooG
E ���.� ��� iQsoOuEOe JooG JooG

(a) 8siQJ WKe�OeWWers�A� B� C� D aQG�E��wKicK�suEsWaQce�s� is�are OiNeO\�Wo�KaYe�a�

(i) simpOe�moOecuOar�sWrucWure�…………………………………………….… >�@

(ii) JiaQW�coYaOeQW�sWrucWure� ………………………………………………. >�@

(iii) JiaQW�meWaOOic�sWrucWure. ………………………………………………. >�@

(b) 6uJJesW�a�possiEOe�iGeQWiW\�Ior�eOemeQW�E.

………………………………………………………………………………….......���>�@�

(c) $�sWuGeQW� passeG�a� curreQW� WKrouJK�moOWeQ� suEsWaQce�D aQG�aIWer� a�wKiOe�� a�
Jas�wKicK�reNiQGOeG a�JOowiQJ�spOiQW�was�proGuceG�aW�WKe�aQoGe.

:riWe� aQ ioQic KaOI�eTuaWioQ�� iQcOuGiQJ� sWaWe� s\mEoOs� Ior� WKe� reacWioQ� WKaW�
KappeQeG aW�WKe�aQoGe.

…………………………………………………………………………………........��>�@

>7oWaO���@
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A2 7Ke� EoQG� GissociaWioQ� eQerJies� oI� some� K\GroJeQ� KaOiGes� are� sKowQ� iQ� WKe� cKarW�
EeOow. %oQG�GissociaWioQ�eQerJ\�is�WKe�eQerJ\�WKaW�musW�Ee�proYiGeG�Wo�WKe�moOecuOe�
iQ�orGer�Wo�EreaN�WKe�EoQG.

(a) 'escriEe�WKe�WreQG�sKowQ�iQ WKe aEoYe cKarW.

…..……………………………………………………………………………………. >�@

(b) PreGicW�WKe�EoQG�GissociaWioQ�eQerJ\�oI�K\GroJeQ�asWaWiGe��+$W��E\�GrawiQJ�WKe�
recWaQJuOar�Ear�iQ�WKe�cKarW�aEoYe.������������������������������������������������������������������ >�@

(c) (i) 6uJJesW�wKicK oQe oI�WKe�K\GroJeQ�KaOiGes�Iorms�WKe�sWroQJesW�aciG.

………………………………………………………………………………….. [1]

(ii) ExpOaiQ�\our�aQswer�Wo�(c)(i).

………………………………………………………………………………………

……………………………………………………………………………….…. [2]

(d) +\GroJeQ� EromiGe� caQ� Ee� proGuceG� E\� reacWiQJ� K\GroJeQ� aQG� EromiQe
accorGiQJ�Wo�WKe�IoOOowiQJ�reacWioQ.

+� �J� ��%r� �J� �+%r �J�

7Ke�EoQG�eQerJies�oI�some�EoQGs�are�sKowQ�iQ�WKe�WaEOe�EeOow.

EoQG +�+ +�%r %r�%r
EoQG�eQerJ\��N-�moO� ��� ��� ���

&aOcuOaWe� WKe� eQWKaOp\� cKaQJe� oI� WKis� reacWioQ� aQG� sWaWe� wKeWKer� iW is�
exoWKermic�or�eQGoWKermic.

>�@

>7oWaO���@
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A3 7Kis�iQIormaWioQ�comes�Irom�a�WexWEooN�aEouW�eOGerEerries.

(a) 7Ke�cKromaWoJram sKowQ�EeOow�was�oEWaiQeG�wKeQ�waWer�was�aGGeG�Wo�a�Grop�
oI eOGerEerries�exWracW�aW WKe�ceQWre�oI�a�IiOWer�paper.

(i) PreGicW�WKe�coOour�oI�WKe�eOGerEerries�exWracW�aW�p+��.

…………………………………………………………………………………[1]

(ii) $Q�aOWerQaWiYe�seW�up�Ior�WKe aEoYe experimeQW�was�sKowQ�EeOow.

*iYeQ� WKaW� WKe� GisWaQce� WraYeOOeG� E\� WKe� GarN� piQN� G\e� is� �.��� cm�
compOeWe� WKe� WaEOe� aEoYe� E\� sWaWiQJ� WKe� GisWaQce� WraYeOOeG� E\� WKe� OiJKW�
EOue�aQG�GarN�EOue�G\es. ���������������������� >�@

EOGerEerries are�wiGeO\� useG� iQ�wiQe�maNiQJ.�ExWracW� oI�
eOGerEerries� is a� useIuO p+ iQGicaWor� aQG� iW� caQ� Ee�
separaWeG�E\�cKromaWoJrapK\.�

$s�aQ�iQGicaWor��WKe�coOour�oI�WKe�exWracW�cKaQJes�Wo�piQN�
aW�a�p+�oI���– ��aQG�Wo�EOue aW�a�p+�oI��� – ��.

eOGerEerries

sWopper

waWer

posiWioQ�oI�exWracW�aW�WKe�
sWarW�oI�WKe�experimeQW

IiOWer�paper�sWrip

EoiOiQJ�WuEe

soOYeQW IroQW
G\e 5I YaOue GisWaQce�

WraYeOOeG��cm�

OiJKW�EOue �.�

GarN�piQN �.� �.��

GarN�EOue �.�
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(b) 7Ke�GiaJram�EeOow�sKows Kow�p+ YaOues cKaQJeG GuriQJ�a� WiWraWioQ wKeQ�aQ�
aciG� was� aGGeG� Irom� a� EureWWe� iQWo� a� soOuWioQ� oI� aQ� aONaOi.� 6ome� Grops� oI�
eOGerEerries exWracW were aGGeG�aW�WKe�sWarW�oI�WiWraWioQ.

(i) 6uJJesW oQe�possiEOe�cKemicaO�IormuOa�oI�WKe�aONaOi.

………………………………………………………………………………... [1]

(ii) 6WaWe� WKe� coOour� oI� WKe eOGerEerries exWracW� wKeQ� WKe� YoOume� oI� aciG�
aGGeG�was

���cm�� ……………………… >�@

���cm�. ……………………… >�@

����������������>7oWaO���@

p+

����������������������������������������������� ���������������������

���������������������������������9oOume�oI�aciG�aGGeG��cm��
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A4 0osW�YeKicOes�KaYe�peWroO�or�GieseO�eQJiQes��EuW�some�use�IueO�ceOOs.

7Ke�IOow�cKarWs�sKow�WKe�suEsWaQces�eQWeriQJ�aQG�OeaYiQJ�a�peWroO�eQJiQe�aQG�a�IueO�
ceOO.

(a) &ompOeWe�WKe�IOow�cKarW�Ior�WKe�IueO�ceOO�E\�IiOOiQJ�iQ�WKe�empW\�Eoxes.�� >�@

(b) 7Ke� wasWe� proGucWs� Irom� YeKicOes� wiWK� peWroO� eQJiQes� cause� more� Karm� Wo�
KumaQ�KeaOWK�WKaQ�WKose�Irom�YeKicOes�wiWK�IueO�ceOOs.

ExpOaiQ�wK\�WKis�sWaWemeQW�is�Wrue.

…………………………………………………………………………………………….

…………………………………………………………………………………………….

…………………………………………………………………………………………….

…………………………………………………………………………………..……. [3]
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(c) +\GroJeQ�Ior�IueO�ceOOs�caQ�Ee�oEWaiQeG�Irom�waWer�E\�eOecWroO\sis.

EOecWriciW\�is�useG�Wo�proYiGe�eQerJ\�Ior�WKe�eOecWroO\sis.

&ompOeWe�WKe�eQerJ\�proIiOe�GiaJram�Ior�WKe�eOecWroO\sis�oI�waWer.

<our�GiaJram�sKouOG�iQcOuGe
WKe�formulae of the products oI�WKe�eOecWroO\sis�
a OaEeO�Ior�WKe�enthalpy change of reaction.

���������������������������������BBBB+�2BBBB

>7oWaO���@

eQerJ\

proJress�oI�reacWioQ �����������������>�@
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A5 $� OaEoraWor\� assisWaQW� Kas� six� eOemeQWs� WKaW� are� consecutively arraQJeG� iQ� WKe�
PerioGic�7aEOe.�+e�raQGomO\�assiJQs�eacK�eOemeQW�a�OeWWer� 7��9��:��;��<�aQG�=.�7Ke�
OeWWers�Go�QoW�represeQW�WKe�aWomic�s\mEoOs�aQG�WKe�orGer�oI�WKe�eOemeQWs.

+e�carrieG�ouW�some�experimeQWs�oQ�WKe�eOemeQWs�aQG�IouQG�WKe�IoOOowiQJ�properWies.

9� reacWs�wiWK�;� Wo�Iorm�a�compouQG�9;�.

<� Iorms� a� carEoQaWe� WKaW� Gecomposes� Wo� carEoQ� GioxiGe� aQG� aQ� oxiGe� oQ�
KeaWiQJ.

:� reacWs�wiWK�7� Wo� Iorm�:�7.�:�7�GissoOYes� iQ�waWer� Wo� Iorm�a� soOuWioQ� WKaW�
WurQs�purpOe wiWK�aGGiWioQ�oI�8QiYersaO�,QGicaWor.

=�is�a�Jaseous�eOemeQW.�,W�is�useG�iQ�aGYerWisiQJ sWrip OiJKWs.

(a) ,GeQWiI\�WKe�IoOOowiQJ�eOemeQWs

(i) 7� ………………………………………… >�@

(ii) :� ………………………………………… >�@

(iii) =. ………………………………………… >�@

(b) :riWe�GowQ�WKe�proGucW�s� IormeG Irom�WKe�reacWioQ�EeWweeQ

(i) <�aQG�&l�� ………………………………………………………………… [1]

(ii) ;� aQG�1a&l. ……………………………………………………………….... [1]

(c) 6WaWe�WKe�iQGusWriaO�coQGiWioQs�reTuireG�Wo�proGuce�9+�.��+�is�K\GroJeQ�.

………………………………………………..…...………….……………….……………

………………………………………………...………………………………….….… >�@

������������>7oWaO���@

�����
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A6 7Ke�WaEOe�EeOow�sKows�some�iQIormaWioQ�reJarGiQJ�WKree�maWeriaOs.�7Ke\�are KeYOar�
poO\JO\ciQe�aQG�7eIOoQ.

(a) ,GeQWiI\�WKe�reacWioQ�WKaW�IormeG

(i) KeYOar� …………………………………………………����������������������>�@

(ii) poO\JO\ciQe� …………………………………………………                      >�@

(iii) 7eIOoQ. …………………………………………………  >�@

(b) 'uriQJ� poO\merisaWioQ� Wo� Iorm� KeYOar� aQG� poO\JO\ciQe�� K\GroJeQ� cKOoriGe� aQG�
waWer�are�reOeaseG�respecWiYeO\.

'raw�WKe�sWrucWure�oI�WKe�moQomer�s��WKaW�IormeG

(i) KeYOar�

>�@

Qame�oI�maWeriaO sWrucWure�oI�poO\mer

KeYOar

poO\JO\ciQe

7eIOoQ
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(ii) poO\JO\ciQe.

>�@

(c) 6uJJesW�WKe�sWrucWuraO�IormuOae�oI�WKe�proGucWs�IormeG�Irom�a�reacWioQ�EeWweeQ�
JO\ciQe�aQG�eWKaQoO.

>�@

>7oWaO���@
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A7 A new type of electroplating is known as ‘brush electroplating’.
,W�is�useG Wo�eOecWropOaWe�]iQc�oQWo�Yer\�OarJe�iroQ�supporWs�Wo�Ee�useG�iQ�EuiOGiQJs.
7Ke�iroQ�supporWs�are�Woo�EiJ�Wo�Ee�pOaWeG�iQ�a�QormaO�eOecWroO\sis�WaQN.

'uriQJ� WKe�process��a�meWaO�ErusK�spreaGs�a� Oa\er�oI�aTueous�]iQc� suOIaWe�oYer� WKe�
iroQ�surIace.
$� EaWWer\� JiYes� WKe� ErusK� a� posiWiYe� cKarJe� aQG� JiYes� WKe� iroQ� supporW� a� QeJaWiYe�
cKarJe.
$�Oa\er�oI�]iQc�Iorms�oQ�WKe�surIace�oI�WKe�iroQ�supporW.

(a) 7Ke�surIace�oI�WKe�iroQ�acWs�as�a�caWKoGe.
=iQc�ioQs�Irom�WKe�soOuWioQ�Iorm�]iQc�oQ�WKe�surIace�oI�WKe�iroQ.�

:riWe�aQ�ioQic KaOI�eTuaWioQ��wiWK�sWaWe s\mEoOs��Ior�WKis�reacWioQ.

………………………………………………………………………………………… >�@

(b) 7wo�GiIIereQW�GesiJQs�oI�meWaO�ErusK�are�aYaiOaEOe.
2Qe�W\pe oI�ErusK�is�maGe�Irom�]iQc��oQe�W\pe�is�maGe�Irom�pOaWiQum.
$s� WKe� eOecWroO\sis� WaNes� pOace�� eacK� ErusK� Kas� a� GiIIereQW� eIIecW� oQ� WKe�
coQceQWraWioQ�oI�]iQc�ioQs�iQ�WKe�soOuWioQ.

(i) :KaW� wiOO� KappeQ� Wo� WKe� coQceQWraWioQ� oI� WKe� ]iQc� ioQs� GuriQJ� WKe�
eOecWroO\sis�iI�WKe�ErusK�is�maGe�Irom�pOaWiQum"

………………………………………………………………………………… >�@

(ii) :KaW� wiOO� KappeQ� Wo� WKe� coQceQWraWioQ� oI� WKe� ]iQc� ioQs� GuriQJ� WKe�
eOecWroO\sis�iI�WKe�ErusK�is�maGe�Irom�]iQc"

………………………………………………………………………………... [1]

Oa\er�oI�aTueous�]iQc�suOIaWeOa\er�oI�]iQc�suOIaWe

www.KiasuExamPaper.com 

385



�� *06�6��&+E0�P��P5E/,0������E

(iii) POaWiQum�ErusKes are�mucK�more�expeQsiYe�WKaQ�]iQc�ErusKes.
+oweYer��]iQc�ErusKes�QeeG�repOaciQJ�reJuOarO\�EuW�pOaWiQum�ErusKes�Go�
QoW.
ExpOaiQ�wK\.

…………………………………………………………………………………….

……………………………………………………………………………..…. [2]

(c) 'uriQJ�WKe�process��a�worNer�QeeGs�Wo�KoOG�WKe�ErusK.

:KicK�oI� WKe�IoOOowiQJ�maWeriaOs�wouOG�Ee�a�JooG�cKoice�Ior� WKe�KaQGOe�oI� WKe�
ErusK"�*iYe�a�reasoQ�Ior�\our�aQswer.

������������cKromium�������copper�������JrapKiWe�������iroQ�������poO\�eWKeQe�

material ……………………………………………………………………………… [1]

reason ……………………………………………………………………………….. [1]

(d) ExpOaiQ�wK\�iroQ�supporWs�coaWeG�wiWK�]iQc�Go�QoW�rusW��eYeQ� iI�WKe�]iQc�coaWiQJ�
is�GamaJeG.

…………………………………………………………………………………………….

………………………………………………………………………………………... [2]

>7oWaO����@

End of Section A
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Section B
$Qswer�aOO�three TuesWioQs�Irom�WKis�secWioQ.

7Ke�OasW�TuesWioQ�is�iQ�WKe�Iorm�oI�aQ�eiWKer�or�aQG�oQO\�one oI�WKe�aOWerQaWiYes�sKouOG�Ee�
aWWempWeG.

7Ke�WoWaO�marN�Ior�WKis�secWioQ�is���.
:riWe�\our�aQswers�iQ�WKe�wriWiQJ�papers�proYiGeG.

B8 Chlorofluorocarbons (CFCs) are inert on the Earth’s surface.� +oweYer� iQ� WKe�
sWraWospKere�� WKe\�are�Yer\� reacWiYe.�&)&s�are�parW�oI� a�Jroup�oI� compouQGs�wKicK�
caQ� Ee� cOassIieG� as� o]oQe� GepOeWiQJ� compouQGs.� 2WKer� WKaQ� &)&s�� WKere� are� aOso�
K\GroIOuorocarEoQs� �+)&s���K\GrocKOoroIOuorocarEoQs� �+&)&s��aQG�perIOuorocarEoQs�
�P)&s�.�6ome�commoQ�exampOes�oI�&)&�aQG�+&)&�moOecuOes�are�sKowQ�EeOow�wiWK�
WKeir�Qames.

$� QamiQJ� s\sWem� Ior� WKese� suEsWaQces� was� GeYiseG� seYeraO� GecaGes� aJo.� 7Ke�
preIixes� Wo� WKe�Qame� WeOO� us� WKe�eOemeQWs�preseQW� iQ� WKe�compouQG�as�sKowQ� iQ� WKe�
WaEOe�EeOow.

7Ke� QumEers suIIixeG� Wo� WKe�Qames� oI� WKe� compouQGs� JiYe� us� WKe� QumEer� oI� eacK�
W\pe� oI� aWom� preseQW� iQ� oQe� moOecuOe� oI� WKe� compouQG.� 7Ke� Ne\� Wo� GecoGiQJ� WKe�
QumEer�is�simpO\�Wo�aGG����Wo�WKe�QumEer�suIIixeG�Wo�WKe�Qame.

.
)or�exampOe��Wo�GecoGe�WKe�QumEer�oI�aWoms�iQ�&)&����a��we�aGG�����Wo����Wo�oEWaiQ�
���.�7Ke�IirsW�QumEer�����WeOOs�us�WKe�QumEer�oI�carEoQ�aWoms��WKe�secoQG�QumEer�����
WeOOs�us�WKe�QumEer�oI�K\GroJeQ�aWoms��aQG�WKe�WKirG�QumEer�����WeOOs�us�WKe�QumEer�oI�
IOuoriQe� aWoms.� &KOoriQe� aWoms� maNe� up� WKe� remaiQiQJ� EoQGs� siQce� aOO� WKese�
compouQGs�are�saWuraWeG.

preIix eOemeQWs��preseQW
P)& carEoQ��IOuoriQe
&)& carEoQ��IOuoriQe��cKOoriQe
+)& K\GroJeQ��carEoQ��IOuoriQe
+&)& K\GroJeQ��carEoQ��IOuoriQe��cKOoriQe

www.KiasuExamPaper.com 

387



�� *06�6��&+E0�P��P5E/,0������E

The letter ‘a’ in CFC����a�WeOOs�us�aEouW�WKe�sWrucWuraO�IormuOa�oI�WKe�compouQG.�7Ke�
arraQJemeQW�oI�WKe�W\pe�oI�aWoms�iQ�WKe�compouQG�WKaW�mosW�eYeQO\�GisWriEuWes�aWomic�
masses has no letter. The second most even distribution is given the letter ‘a’, the third 
most even distribution is given the letter ‘b’, so on and so forth.

�����������������

$OWKouJK�mosW�oI� WKese�suEsWaQces�are�KarmIuO� Wo� WKe�o]oQe� Oa\er�� WKe\�caQ�aOso�Ee�
useG�Wo�maNe�poO\mers�E\�IirsW�coQYerWiQJ�WKem�Wo�aONeQes.�)or�exampOe��+&)&s�reacW�
wiWK� poWassium� K\GroxiGe wKicK� is GissoOYeG� iQ� eWKaQoO� �soOYeQW�� Wo� JiYe� aQ� aONeQe��
poWassium�cKOoriGe�aQG�waWer.�$Q�exampOe�oI�WKe�reacWioQ�is�sKowQ�EeOow.

������������ ����������������������������� ��������

7Ke�aONeQe�proGuceG�Irom� WKe�aEoYe� reacWioQ�caQ�Ee�useG� Wo�maNe�useIuO�poO\mers�
sucK�as�WKe�oQe�sKowQ�EeOow.

(a) 'raw�WKe�sWrucWure�oI�a�P)&�moOecuOe�wiWK�Wwo�carEoQ�aWoms. >�@

moOecuOe aWomic�mass�oQ�OeIW�carEoQ aWomic�mass�oQ�riJKW�carEoQ

��.� ��

�� ���.�

eWKaQoO��K2+ ���+�2�����K&l
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(b) &op\� WKe� WaEOe EeOow� aQG� Graw� WKe� oWKer� Wwo� isomers� oI� +&)&����� iQ� WKe�
correcW�respecWiYe�Eoxes. >�@

(c) $�sWuGeQW�commeQWs WKaW�+)&s�are�saIer aOWerQaWiYes�Wo�&)&s�as�+)&s�Go�QoW�
Karm�WKe�eQYiroQmeQW�OiNe�&)&s�Go.�

ExpOaiQ�wK\�WKe�sWuGeQW�is�correcW. >�@

(d) 8se WKe�QamiQJ�s\sWem�GiscusseG�iQ�WKe�passaJe��wriWe�GowQ�WKe�Qames�oI�WKe�
IoOOowiQJ�moOecuOes.

(i)

(ii)

(e) (i) $� scieQWisW� waQWs� Wo� proGuce� WKe� poO\mer�� poO\YiQ\O� IOuoriGe� usiQJ�
+&)&s.�

8siQJ�a�suiWaEOe�+&)&��wriWe�GowQ�two eTuaWioQs�sKowiQJ�WKe�reacWioQs�
Ke�Kas�Wo�carr\�ouW�Wo�proGuce�poO\YiQ\O�IOuoriGe.�6Kow�WKe�sWrucWures�oI�
aOO�WKe�orJaQic�compouQGs�iQ�\our�eTuaWioQs. >�@

+&)&����a +&)&����E

��������������������������������������������������������������������������������������>�@

������������������������������������������������������������������������������������>�@

poO\YiQ\O�IOuoriGe
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(ii) 6ampOes�oI� WKe�poO\YiQ\O� IOuoriGe�poO\mer�proGuceG�were�aQaO\seG�aQG�
IouQG�Wo�KaYe�a�maximum�reOaWiYe�moOecuOar�mass�oI������.�

:KaW�is�WKe�maximum�QumEer�oI�repeaWiQJ�uQiWs�Ior�WKis�poO\mer"��������>�@

>7oWaO����@

B9 )aWs�aQG�oiOs�sucK�as�EuWWer�� OarG�� WaOOow�aQG�cocoQuW�are�compouQGs�IormeG�E\� WKe�
reacWioQ� EeWweeQ� IaWW\� aciGs� aQG� aQ� aOcoKoO.� )aWW\� aciGs� ma\� Ee� saWuraWeG� or�
uQsaWuraWeG�iQ�QaWure.

$�sWuGeQW�coOOecWeG�some�GaWa�aEouW�IaWW\�aciGs�preseQW�iQ�some�commoQ�W\pes�oI�oiO�
or�IaWs��wKicK�are�sKowQ�iQ�WKe�WaEOe�EeOow.

/auric�aciG��paOmic�aciG�aQG�OiQoOeic�aciG�are�uQsaWuraWeG�IaWW\�aciGs�wKiOe�sWearic�aciG�
aQG�oOeic�aciG�are�saWuraWeG�IaWW\�aciGs. )aWs�aQG�oiOs�coQWaiQiQJ�saWuraWeG�IaWW\�aciGs�
are�Oess�KeaOWK\ WKaQ�uQsaWuraWeG�oQes.

(a) /iQoOeic�aciG��&��+��&22+�is�a�IaWW\�aciG�IouQG�maiQO\�iQ�suQIOower�or�paOm�oiO.
6Wearic�aciG�Kas�a�moOecuOar�IormuOa�oI�&��+��&22+.

(i) 6WaWe� WKe� reaJeQW aQG� coQGiWioQs� reTuireG� Wo� Iorm� sWearic� aciG� Irom�
OiQoOeic�aciG iQ WKe�OaEoraWor\. �����������>�@

(ii) 'escriEe� aQ� experimeQW� Wo� sKow� WKaW� aOO� WKe� OiQoOeic� aciG� KaG� reacWeG�
compOeWeO\� Wo� proGuce� sWearic� aciG.� <ou� are� Wo� iQcOuGe� WKe� expecWeG�
oEserYaWioQ. >�@

(b) :KicK�W\pes�oI�oiO�or�IaWs�is�WKe�KeaOWKiesW"�ExpOaiQ�\our�aQswer. >�@

(c) �� J�oI�oiO��0r  ������compOeWeO\�reacWeG�wiWK��.��Gm� oI�K\GroJeQ�measureG�aW�
room�WemperaWure�aQG�pressure.

&aOcuOaWe�WKe�QumEer�oI�moOes�oI�K\GroJeQ�WKaW�reacW�wiWK�oQe�moOe�oI�WKe�oiO.�
+eQce��GeGuce�Kow�maQ\�&� �&�EoQGs�WKere�are�iQ�oQe�moOecuOe�oI�WKis�oiO.��>�@

>7oWaO���@

��E\�mass�oI�IaWW\�aciG�preseQW�iQ�suEsWaQce

Oauric�
aciG

paOmic�
aciG

sWearic�
aciG

oOeic�aciG OiQoOeic�
aciG

EuWWer ��� ����� ����� ����� ���

OarG �� ����� ����� ����� ���

WaOOow �� ����� ����� ����� ���

cocoQuW ����� ���� ��� ���� ���

E WW

W\pes�oI�
oiO�or�IaWs

W\pes�
oI�IaWW\
aciGs
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EITHER 

B10 6uOIur�GioxiGe� reacWs�wiWK�cKOoriQe�Jas� iQ� WKe�preseQce�oI�a�caWaO\sW� Wo� Iorm�a�siQJOe�
OiTuiG�proGucW��suOIur\O�cKOoriGe� 62�&l�.

(a) Draw a ‘dot�aQG�cross’ diagram for cKOoriQe Jas.
6Kow�WKe�ouWer�sKeOO�eOecWroQs�oQO\. >�@������

(b) Student A says, “The sulfur in sulfur dioxide is oxidised.”
Student B says, “Sulfur dioxide is an oxidising agent.”

'o�\ou�aJree�wiWK�EoWK�oI�WKem��oQe�oI�WKem�or�QeiWKer�oI�WKem"�
ExpOaiQ�\our�aQswer. >�@

(c) 6uOIur\O�cKOoriGe�caQ�Ee�KeaWeG�Wo�proGuce�suOIur�GioxiGe�aQG�cKOoriQe.�

+ow�caQ�WKe�iGeQWiWies�oI�WKese�Wwo�Jases�Ee�coQIirmeG" >�@

(d) 6uOIur\O� cKOoriGe� reacWs� wiWK� waWer� Wo� Iorm� Wwo� sWroQJ� aciGs. 2Qe� is� a� GiEasic�
aciG�wKiOe�WKe�oWKer�is�a�moQoEasic�aciG.

(i) :riWe�GowQ WKe�eTuaWioQ�Ior�WKis�reacWioQ. >�@

(ii) &aOcuOaWe WKe�YoOume�oI��.��moO�Gm� oI�GiOuWe�soGium�K\GroxiGe�reTuireG�
Wo� compOeWeO\� QeuWraOise� WKe� aciGic� soOuWioQ� proGuceG� E\� reacWiQJ� oQe
moOe�oI�suOIur\O�cKOoriGe�wiWK�waWer. ����������������������>�@

>7oWaO����@
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OR

B10 &aOcium�carEoQaWe�Gecomposes�wKeQ�iW�is�KeaWeG.

&a&2� �s�� &a2��s����&2� �J�

,Q�aQ�experimeQW����.��J�oI�caOcium�carEoQaWe�was�KeaWeG�Wo�a�coQsWaQW�WemperaWure.

(a) 6NeWcK�a�JrapK� Wo� sKow�Kow� WKe�YoOume�oI� carEoQ�GioxiGe�coOOecWeG�cKaQJes�
wiWK�Wime.
ExpOaiQ�\our�aQswer. >�@

(b) &aOcuOaWe� WKe� maximum� YoOume� oI� carEoQ� GioxiGe�� aW� room� WemperaWure� aQG�
pressure��WKaW caQ�Ee�IormeG�Irom���.��J�oI�caOcium�carEoQaWe.� >�@

(c) 7Ke�experimeQW�was�repeaWeG�uQGer�WKe�same�coQGiWioQs�usiQJ�]iQc�carEoQaWe�
iQsWeaG�oI�caOcium�carEoQaWe.�

(i) 'escriEe�Kow�WKe�raWes�oI�WKe�reacWioQs�wouOG�Ee�GiIIereQW.�
ExpOaiQ�\our�aQswer.� ��������������>�@

(ii) 7Ke� same�mass� ���.�� J�� oI� ]iQc� carEoQaWe�was� useG.�:ouOG� WKe� WoWaO�
YoOume�oI�carEoQ�GioxiGe�IormeG�Ee�WKe�same"
ExpOaiQ�\our�aQswer. >�@�������������������

>7oWaO����@

End of paper
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$� �a� i PurpOe���YioOeW
$ccepWaEOe��EOuisK�purpOe�or�purpOisK�EOue
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�E� i $Q\�sWroQJ�aONaOi�sucK�as�1a2+��K2+ >�@

�E� ii ���cm� – EOue
���cm� � piQN

>�@
>�@

$� �a� >�@

�E� 6Weam��wKicK�is�WKe�proGucW�oI�IueO�ceOO��Kas�Qo�aGYerse�eIIecW�oQ�
KumaQ�KeaOWK.�
:asWe�proGucW��OiNe�carEoQ�moQoxiGe��Irom�iQcompOeWe comEusWioQ
oI�peWroO��caQ�reacW�wiWK�KaemoJOoEiQ�iQ�EOooG�Wo�Iorm�
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There isn’t a need to indicate the reaction rate on the graph.
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�E� 1o.�oI�moOes�oI�&a&2�  ���.�������� ��.����moO
9oOume�oI�&2�  ��.����x���� ��.���Gm�

>�@
>�@

�c�� i.�7Ke�raWe�oI�GecomposiWioQ�oI�]iQc�carEoQaWe�wiOO�Ee�IasWer�WKaQ�WKe�
raWe�oI�GecomposiWioQ�oI�caOcium�carEoQaWe.
=iQc�carEoQaWe�is�Oess�WKermaOO\�sWaEOe WKaQ�caOcium�carEoQaWe���
WKereIore�iW�Gecomposes more�reaGiO\�WKaQ�caOcium�carEoQaWe.

1oWe��,JQore�reIereQce�Wo�meWaO�reacWiYiW\��Qo�marN�wiOO�Ee�awarGeG.

>�@

>�@

ii.�1o.

PossiEOe�expOaQaWioQ�����
1o.�oI�moOes�oI�=Q&2�  ���.�������� ��.����moO
9oOume�oI�&2�  ��.����x���� ��.���Gm�

OR

6iQce�WKere�are�Iewer�moOes�oI�]iQc�carEoQaWe WKereIore�WKe�YoOume
oI�carEoQ�GioxiGe coOOecWeG�wiOO�Ee�Oesser.

Qo�marN

>�@
>�@

>�@
>�@

END OF PAPER

YoOume�oI�&2�
��cm�

Wime � s
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1 hour
&aQGiGaWes�aQswer�oQ�WKe�0uOWipOe�&Koice�$Qswer�6KeeW.�

$GGiWioQaO�0aWeriaOs� 0uOWipOe�&Koice�$Qswer�6KeeW

READ THESE INSTRUCTIONS FIRST

:riWe�\our�Qame��cOass�aQG�iQGex�QumEer�oQ�aOO�WKe�worN�\ou�KaQG�iQ.
:riWe�iQ�soIW�peQciO.
<ou�ma\�use�aQ�+%�peQciO�Ior�aQ\�GiaJrams��JrapKs��WaEOes�or�rouJK�worNiQJ.
'o�QoW�use�sWapOes��paper�cOips��JOue�or�correcWioQ�IOuiG.

7Ke�use�oI�aQ�approYeG�scieQWiIic�caOcuOaWor�is�expecWeG��wKere�appropriaWe.
<ou�ma\�Oose�marNs�iI�\ou�Go�QoW�sKow�\our�worNiQJ�or�iI�\ou�Go�QoW�use�appropriaWe�uQiWs.

7Kere�are forty TuesWioQs.�$Qswer�all TuesWioQs.�)or�eacK�TuesWioQ�WKere�are�Iour�possiEOe�
aQswers�A� B� C aQG D.�&Koose�WKe�one \ou�coQsiGer�correcW�aQG�recorG�\our�cKoice�iQ�soft 
pencil oQ�WKe�separaWe�$Qswer�6KeeW.�Read the instructions on the Answer Sheet very 
carefully. EacK�correcW�aQswer�wiOO�score�oQe�marN.�$�marN�wiOO�QoW�Ee�GeGucWeG�Ior�a�wroQJ�
aQswer.�$Q\�rouJK�worNiQJ�sKouOG�Ee�GoQe�iQ�WKis�TuesWioQ�paper.

$�cop\�oI�WKe�PerioGic�7aEOe�is�priQWeG�oQ�paJe���.

After checking of answer script
Checked by Signature Date

Student

7Kis�GocumeQW�coQsisWs�oI� 15 ��priQWeG�paJes.
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-:66�PreOimiQar\�ExamiQaWioQs����� &KemisWr\�������� 6ecoQGar\��E

1 &aOcium�carEoQaWe�reacWs�wiWK�K\GrocKOoric�aciG��proGuciQJ�carEoQ�GioxiGe�Jas.

&a&2��s�����+&l�aT��ĺ�&a&l��aT����+�2�l����&2��J��

7Ke�raWe�oI�WKis�reacWioQ�caQ�Ee�measureG�usiQJ�WKe�apparaWus�sKowQ.

:KicK�aGGiWioQaO�piece�oI�apparaWus�is�aOso�reTuireG"

A a�EureWWe
B a�cOocN
C a�Jas�s\riQJe
D a�WKermomeWer

2 7Ke�IracWioQaO�GisWiOOaWioQ�apparaWus�sKowQ�is�EeiQJ�useG�Wo�separaWe�a�mixWure�oI�Wwo�
OiTuiGs.�$ WKermomeWer�is�missiQJ�Irom�WKe�apparaWus.

:Kere�sKouOG�WKe�EuOE�oI�WKe�WKermomeWer�Ee�pOaceG"
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-:66�PreOimiQar\�ExamiQaWioQs����� &KemisWr\�������� 6ecoQGar\��E

3 7Ke�oxiGaWioQ�oI�eWKaQoO�Wo�eWKaQoic�aciG�is�oIWeQ�carrieG�ouW�iQ�WKe�apparaWus�sKowQ.

:KaW�is�WKe�purpose�oI�WKe�coQGeQser"

A Wo�preYeQW�aQ\�eWKaQoO�Irom�escapiQJ
B Wo�preYeQW�air�Irom�reacWiQJ�wiWK�WKe�eWKaQoic�aciG
C Wo�preYeQW�WKe�eWKaQoic�aciG�Irom�reacWiQJ�wiWK�WKe�eWKaQoO
D Wo�preYeQW�WKe�eWKaQoic�aciG�Irom�cKaQJiQJ�EacN�Wo�eWKaQoO

4 7Ke�WaEOe�sKows�WKe�resuOWs�oI�Wwo�reacWioQs�oI�aQ�aTueous�soOuWioQ�oI�a�saOW.

reaJeQWs IiQaO�oEserYaWioQ
excess�aTueous�soGium�K\GroxiGe wKiWe�precipiWaWe
GiOuWe�QiWric�aciG�aQG�aTueous�siOYer�QiWraWe \eOOow�precipiWaWe

:KaW�is�WKe�Qame�oI�WKe�saOW"

A caOcium�cKOoriGe
B caOcium�ioGiGe
C ]iQc�QiWraWe
D ]iQc�suOIaWe
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-:66�PreOimiQar\�ExamiQaWioQs����� &KemisWr\�������� 6ecoQGar\��E

5 :KicK�properW\ or�properWies�wiOO�aIIecW�WKe raWe�oI�GiIIusioQ�oI�Jases"

�� 7emperaWure
�� 6oOuEiOiW\
�� 0oOecuOar�mass

A ��oQO\
B ��aQG��
C ��aQG��
D $OO�oI�WKe�aEoYe

6 $OpKa�parWicOes�coQsisW�oI�Wwo�proWoQs�aQG�Wwo�QeuWroQs�EouQG�WoJeWKer�iQWo�a�parWicOe�
iGeQWicaO�Wo�a�KeOium���QucOeus.

,Q�WKe�5uWKerIorG JoOG�IoiO experimeQW��a�WKiQ�piece�oI pure�JoOG�IoiO�was�useG.�$IWer�
aOpKa�parWicOes�were�sKoW�aW�JoOG�IoiO��scieQWisWs�QoWiceG�oQO\�a�WiQ\�IracWioQ�oI�WKe�aOpKa�
parWicOes�were�GeIOecWeG�E\�a�OarJe�aQJOe.�0osW�IOew�sWraiJKW�WKrouJK�WKe�IoiO.�

6uJJesW�a�reasoQ�Ior�WKis�pKeQomeQoQ.

A 7Ke�JoOG�aWoms�coQsisW�oI�a�smaOO�posiWiYeO\�cKarJeG�QucOeus�wiWK�OarJe��empW\�
spaces�EeWweeQ�WKe�QucOeus.

B 7Ke�JoOG�aWoms�coQsisW�oI�a�smaOO�QeJaWiYeO\�cKarJeG�QucOeus�wiWK�OarJe��empW\�
spaces�EeWweeQ�WKe�QucOeus.

C 7Ke�JoOG�aWoms�are�surrouQGeG�E\�smaOO�posiWiYeO\�cKarJeG�eOecWroQs�wiWK�OarJe��
empW\�spaces�EeWweeQ�WKe�eOecWroQs.

D 7Ke�JoOG�aWoms�are�surrouQGeG�E\�smaOO�QeJaWiYeO\�cKarJeG�eOecWroQs�wiWK�OarJe��
empW\�spaces�EeWweeQ�WKe�eOecWroQs.

7 ;��<�aQG�=�are���GiIIereQW�eOemeQWs�iQ�WKe�PerioGic�7aEOe.�7Ke�µGoW�aQG�cross¶ GiaJram�
oI�WKe�compouQG�IormeG�Irom�;��<�aQG�=�is sKowQ�EeOow.�2QO\�WKe�YaOeQce�eOecWroQs�
are�sKowQ.

:KicK�sWaWemeQWs�are�correcW"

�� EOemeQW�<�couOG�Ee�OiWKium.
�� EOemeQW�;�EeOoQJs�Wo�*roup�9,�oI�WKe�PerioGic�7aEOe.
�� EOemeQWs�;�aQG�=�are�EoQGeG�WoJeWKer�E\�coYaOeQW�EoQGs.
�� 7Kere�are�more�eOecWroQs�WKaQ�proWoQs�iQ�=;�±.�

A ��aQG���oQO\
B ��aQG���oQO\
C �����aQG���oQO\
D �����aQG���oQO\
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-:66�PreOimiQar\�ExamiQaWioQs����� &KemisWr\�������� 6ecoQGar\��E

8 7Ke�WaEOe�EeOow�sKows�WKe�QumEer�oI�QeuWroQs�aQG�eOecWroQs�iQ WKe�IoOOowiQJ�Iour�
parWicOes.�

Particle Number of neutrons Number of electrons
: �� �
;� �� ��
<�� �� ��
= �� ��

:KicK�oI�WKe�IoOOowiQJ�aWoms�is�aQ�isoWope�oI�:"�

A ;

B <

C =

D 1oQe�oI�WKe�aEoYe

9 7Ke�GiaJram�sKows�WKe�arraQJemeQW�oI�WKe�ioQs�iQ�aQ�ioQic�cr\sWaO.

:KicK�suEsWaQce�cannot KaYe�WKis�arraQJemeQW�oI�iWs�ioQs"

A &u62�

B K&l
C 0J2
D 1a�6

10 :KicK�oI�WKe�IoOOowiQJ�correcWO\�GescriEes�WKe�parWicOes�iQ�a very dilute soGium�cKOoriGe�
soOuWioQ�aW�room�WemperaWure"

ions of sodium chloride water molecules
A wiGeO\�separaWeG��

moYiQJ�aW�raQGom
cOose�WoJeWKer��

moYiQJ�aW�raQGom
B wiGeO\�separaWeG��

YiEraWiQJ�aEouW�IixeG�posiWioQs
cOose�WoJeWKer��

moYiQJ�aW�raQGom
C cOose�WoJeWKer��

moYiQJ�aW�raQGom
wiGeO\�separaWeG��
moYiQJ�aW�raQGom

D cOose�WoJeWKer��
YiEraWiQJ�aEouW�IixeG�posiWioQs

wiGeO\�separaWeG��
moYiQJ�aW�raQGom
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-:66�PreOimiQar\�ExamiQaWioQs����� &KemisWr\�������� 6ecoQGar\��E

11 7Ke�WaEOe�JiYes�WKe�properWies�oI�Iour�suEsWaQces.
:KicK�suEsWaQce�is�a�soOiG�meWaO�aW�room�WemperaWure"

meOWiQJ�poiQW
���&

EoiOiQJ poiQW
���&

eOecWricaO
coQGucWiYiW\
wKeQ�soOiG

eOecWricaO
coQGucWiYiW\
wKeQ�moOWeQ

A ��� ���� Ne\
B �� ���  �coQGucWs
C ��� ���  �Goes�QoW�coQGucW
D ��� ���

12 7Ke�GiaJram�sKows�WKe�sWrucWure�oI�KexaJoQaO�EoroQ�QiWriGe.

:KicK�properW\�is�KexaJoQaO�EoroQ�QiWriGe�mosW�OiNeO\�Wo�KaYe"

A ,W�is�soOuEOe�iQ�waWer.
B ,W�Kas�a�Oow�meOWiQJ�poiQW.
C ,W�is�soIW�aQG�acWs�as�a�OuEricaQW.
D ,W�Goes�QoW�coQGucW�eOecWriciW\�iQ�soOiG�sWaWe�EuW�coQGucWs�eOecWriciW\�iQ�OiTuiG�sWaWe.

13 :KicK�sWaWemeQW�is�not Wrue�Ior�aOO�meWaOs wKeQ�WKe\�are�iQ�soOiG�sWaWe"

A 7Ke\�coQGucW�KeaW.
B 7Ke\�are�maOOeaEOe.
C 7Ke\�coQGucW�eOecWriciW\.
D 7Ke\�Iorm�coOoureG�compouQGs.

14 $OO�oI�WKe�IoOOowiQJ�suEsWaQces�caQ�coQGucW�eOecWriciW\.
:KicK�suEsWaQce¶s�coQGucWiYiW\�is�QoW�Gue�Wo�WKe�moYemeQW�oI�eOecWroQs"

A aOumiQium
B JrapKiWe
C OiWKium�cKOoriGe
D mercur\
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-:66�PreOimiQar\�ExamiQaWioQs����� &KemisWr\�������� 6ecoQGar\��E

15 2Qe�moOe�oI�a sampOe�oI�K\GraWeG�soGium�suOIiGe�coQWaiQs�����J�oI�waWer�oI�
cr\sWaOOisaWioQ. :KaW�is�WKe�correcW�IormuOa�oI�WKis�compouQG"

A 1a�6.�+�2
B 1a�6.�+�2
C 1a�6.�+�2
D 1a�6.�+�2

16 +\GroJeQ�reacWs�wiWK�ox\JeQ�as�sKowQ�iQ�WKe�eTuaWioQ�EeOow.

�+��J����2��J�� �+�2�l�

+ow�mucK�Jas�wiOO�remaiQ�iI���Gm� oI�K\GroJeQ�are�reacWeG�wiWK���Gm� oI�ox\JeQ�aW�
room WemperaWure"

A � Gm�

B � Gm�

C � Gm�

D � Gm�

17 $�sampOe�oI�copper�coQWaiQs�a�meWaO�impuriW\�wKicK�is�EeOow�copper�iQ�WKe�reacWiYiW\�
series. 7Ke�GiaJram�sKows�WKe�apparaWus�useG�Ior�reIiQiQJ�WKe�sampOe.

7Ke Ooss�iQ�mass�oI�WKe�aQoGe�is����J�aQG�WKe�JaiQ�iQ�mass�oI�WKe�caWKoGe is����J.

:KaW�is�WKe�perceQWaJe�puriW\�oI�WKis�sampOe�oI�copper"

A ��.��
B ��.��
C ��.��
D ��.��

18 :KaW�proGucWs�are�IormeG�wKeQ�coQceQWraWeG�aTueous�poWassium�cKOoriGe�is�
eOecWroO\seG"

aW�WKe�aQoGe aW�WKe�caWKoGe
A cKOoriQe K\GroJeQ
B cKOoriQe poWassium
C ox\JeQ K\GroJeQ
D ox\JeQ poWassium

suOIaWe
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-:66�PreOimiQar\�ExamiQaWioQs����� &KemisWr\�������� 6ecoQGar\��E

19 $�JaOYaQic�ceOO�is�seW�up�as�sKowQ�EeOow.

:KicK�pair�oI�eOecWroGes�wouOG�JiYe�WKe�OarJesW�maJQiWuGe oQ�WKe�YoOWmeWer reaGiQJ"�

eOecWroGe�E eOecWroGe�)
A copper ]iQc
B maJQesium copper
C siOYer maJQesium
D ]iQc iroQ

20 :KicK�oI�WKe�IoOOowiQJ�is�aQ�eQGoWKermic�reacWioQ"

A WKe�comEusWioQ�oI�eWKaQoO�iQ�air
B WKe�oxiGaWioQ�oI�carEoQ�Wo�carEoQ�GioxiGe
C WKe�reacWioQ�EeWweeQ�K\GroJeQ�aQG�ox\JeQ
D WKe�IormaWioQ�oI�a�carEoK\GraWe�aQG�ox\JeQ�Irom�carEoQ�GioxiGe�aQG�waWer

21 1iWroJeQ�aQG�K\GroJeQ�reacW�Wo�JiYe�ammoQia�accorGiQJ�Wo�WKe�eTuaWioQ.

1��J�����+��J�� �1+��J�

7Ke EoQG�eQerJ\�oI�some�coYaOeQW�EoQGs�are�sKowQ�EeOow.

EoQG EoQG�eQerJ\��N-�moO�
1ؠ1 ���
+±+ ���
1±+ ���

:KaW�is� ��iQ�N-�moO� Ior�WKe�reacWioQ�aEoYe"

A ±����
B ±��
C ��
D ����
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-:66�PreOimiQar\�ExamiQaWioQs����� &KemisWr\�������� 6ecoQGar\��E

22 /imesWoQe�usuaOO\�coQWaiQs�impuriWies.
7Ke�GiaJram EeOow�sKows�WKe�cKaQJe�iQ�mass�wKeQ�pure�caOcium�carEoQaWe�is�
KeaWeG.
:KicK�JrapK��A� B� C or�D��sKows�a�sampOe�oI�OimesWoQe��oI�WKe�same�mass�
coQWaiQiQJ�impuriWies�WKaW�Go QoW�WKermaOO\�Gecompose"

23 7Ke� IoOOowiQJ�cKaQJes�couOG�Ee�maGe� Wo� WKe�coQGiWioQs� iQ� WKe� reacWioQ�EeWweeQ�]iQc�
aQG K\GrocKOoric�aciG.

�� iQcrease�iQ�coQceQWraWioQ�oI�WKe�aciG
�� iQcrease�iQ�parWicOe�si]e�oI�WKe�]iQc
�� iQcrease�iQ�pressure�oQ�WKe�s\sWem
�� iQcrease�iQ�WemperaWure�oI�WKe�s\sWem

:KicK�pair�oI�cKaQJes�wiOO�iQcrease�WKe�raWe�oI�reacWioQ"

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

24 :K\�is�QicNeO�useG�iQ�WKe�aGGiWioQ�oI�K\GroJeQ�Wo�aONeQes"

A ,W�iQcreases�WKe�\ieOG�oI�proGucWs.
B ,W�maNes�WKe�reacWioQ�more�exoWKermic.
C ,W�preYeQWs�a�reYerse�reacWioQ�Irom�occurriQJ.
D ,W�Oowers�WKe�acWiYaWioQ�eQerJ\�oI�WKe�reacWioQ.
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25 ,roQ�is�exWracWeG�Irom�iWs�ore�KaemaWiWe��)e�2���E\�a�reGucWioQ�process�iQ�WKe�EOasW�
IurQace.

:KicK�eTuaWioQ�Ior�reacWioQs�iQ�WKe�EOasW�IurQace�sKows�WKe�IormaWioQ�oI�WKe�reGuciQJ�
aJeQW"

A &a&2� &a2���&2�

B &a2���6i2� &a6i2�

C &2� ��&� �&2
D &���2� &2�

26 6oGium�K\GroxiGe�soOuWioQ�was�aGGeG�Wo�GiOuWe�K\GrocKOoric�aciG.�7Ke�p+�oI�WKe�
soOuWioQ�iQ�WKe IOasN�was�measureG�aW�iQWerYaOs�uQWiO�Qo�IurWKer�cKaQJe oI�p+�WooN�pOace.

:KaW�wouOG�Ee�WKe�p+�cKaQJe�iQ�WKis�reacWioQ"

A Gecrease�Wo��
B Gecrease�Wo��
C iQcrease�Wo��
D iQcrease�Wo���

27 :KicK�meWaO�Kas�a�soOuEOe�carEoQaWe��cKOoriGe�aQG�suOIaWe"

A Earium
B caOcium
C copper
D poWassium

28 :KicK�suEsWaQce�wouOG�not Ee�useG�Ior�prepariQJ�a�pure�sampOe�oI�cr\sWaOOiQe�
maJQesium�suOIaWe�E\�reacWioQ�wiWK�GiOuWe�suOIuric�aciG"

A maJQesium�carEoQaWe
B maJQesium�K\GroxiGe
C maJQesium�QiWraWe
D maJQesium�oxiGe

www.KiasuExamPaper.com 

410



11

-:66�PreOimiQar\�ExamiQaWioQs����� &KemisWr\�������� 6ecoQGar\��E

29 :KicK�oI�WKe�IoOOowiQJ�meWKoGs�wouOG�proGuce�ammoQia"

�� +eaWiQJ�aTueous�Earium QiWraWe�wiWK�soGium�K\GroxiGe�aQG�aOumiQium�
powGer.

�� +eaWiQJ�aTueous�ammoQium�cKOoriGe�wiWK�aTueous�caOcium�K\GroxiGe.
�� +eaWiQJ�soOiG�ammoQium�suOIaWe�wiWK�soOiG�poWassium�K\GroxiGe.
�� +eaWiQJ�aTueous�ammoQium�cKOoriGe�wiWK�GiOuWe�K\GrocKOoric�aciG.

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

30 8siQJ�WKe�apparaWus�sKowQ��cKOoriQe�is�passeG�WKrouJK�WKe�WuEe.

$IWer�a�sKorW�Wime��coOoureG�suEsWaQces�are�seeQ�aW�P��4�aQG�5.
:KaW�are�WKese�coOoureG�suEsWaQces"

aW�P aW�4 aW�5
A JreeQ�Jas reG�ErowQ�Yapour YioOeW�Yapour
B JreeQ�Jas YioOeW�Yapour EOacN�soOiG
C reG�ErowQ�Yapour YioOeW�Yapour EOacN�soOiG
D YioOeW�Yapour reG�ErowQ�Yapour reG�ErowQ�Yapour

31 7Ke�WaEOe�sKows�WKe�reacWioQs�oI�meWaOs�A� B� C aQG D wKeQ�pOaceG�iQ�aTueous�
soOuWioQs�oI�WKeir�QiWraWes.

meWaO QiWraWe�oI�A QiWraWe�oI�B QiWraWe�oI�C QiWraWe�oI�D
A � reacWs reacWs reacWs
B Qo�reacWioQ � reacWs Qo�reacWioQ
C Qo reacWioQ Qo�reacWioQ � Qo�reacWioQ
D Qo�reacWioQ reacWs reacWs �

$�mixWure�oI�aTueous�soOuWioQs�oI�QiWraWes�oI A� B� C aQG D are�eOecWroO\seG�usiQJ�
carEoQ�eOecWroGes.

:KicK�meWaO�ioQ�oI�meWaOs�A� B� C�or�D wouOG�mosW�reaGiO\�Ee�GiscKarJeG�aW�WKe�
QeJaWiYe�eOecWroGe"
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32 ExperimeQWs�were�carrieG�ouW�Wo�GeWermiQe�WKe�reOaWiYe�reacWiYiW\�oI�WKree�meWaOs��6��7�
aQG�8.�7Ke�resuOWs�were�recorGeG�iQ�WKe�WaEOe.

meWaO�6 meWaO�7 meWaO�8
&aQ�WKe�meWaO�reacW�wiWK�GiOuWe�
K\GrocKOoric�aciG" \es Qo \es

&aQ�WKe�meWaO�oxiGe�Ee�reGuceG�
E\�KeaWiQJ�wiWK�carEoQ" \es \es Qo

:KicK�oI�WKe�IoOOowiQJ�sKows�WKe�meWaOs�iQ�orGer�oI�decreasing reacWiYiW\"

A 6��8��7
B 7��6��8
C 8��6��7
D 8��7��6

33 7Ke�GiaJram�sKows�sWeeO�wooO�iQsiGe�a�WesW�WuEe.

7Ke�WesW�WuEe�is�iQYerWeG�iQ�waWer��WrappiQJ�air�iQsiGe.�:KaW�wiOO�Ee�WKe�waWer�OeYeO�
iQsiGe�WKe�WuEe�aIWer�seYeraO�Ga\s"

34 7Ke�eQWKaOp\�cKaQJe�Ior�WKe�compOeWe�comEusWioQ�oI�WKree�GiIIereQW�IueOs��meWKaQe��
eWKaQoO�aQG�propeQe are�as�sKowQ�EeOow.

IueO IormuOa 0r eQWKaOp\�cKaQJe�oI�comEusWioQ � N-�moO
meWKaQe &+� �� ����
eWKaQoO &�+�2+ �� ���
propeQe &�+� �� ����

:KaW�is�WKe�correcW�orGer�oI�IueOs��sWarWiQJ�Irom�WKe�IueO�WKaW�proYiGes�WKe�mosW�eQerJ\�
per�Jram�oI IueO��wKeQ�WKe�IueO�uQGerJoes�compOeWe�comEusWioQ"

A meWKaQe��propeQe��eWKaQoO
B meWKaQe��eWKaQoO��propeQe
C propeQe��meWKaQe��eWKaQoO
D eWKaQoO��propeQe��meWKaQe
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35 7Ke�WaEOe�sKows�WKe�EoiOiQJ�poiQWs�oI�Iour�IracWioQs��P� 4��5�aQG�6��oEWaiQeG�wKeQ�
cruGe�oiO�is�GisWiOOeG.

Fraction P 4 R S
Boiling Range 

/ OC ����� ������ ������� JreaWer�WKaQ����

+ow�is�IracWioQ�P�GiIIereQW�Irom�6"

A )racWioQ�P�is�more�Yiscous�WKaQ�IracWioQ�6.
B )racWioQ�P�is�iQ�Oess�GemaQG�WKaQ�IracWioQ�6.
C )racWioQ�P�is�more�IOammaEOe�WKaQ�IracWioQ�6.
D )racWioQ�P�coQWaiQs�moOecuOes�oI�OarJer�moOecuOar�masses�WKaQ�IracWioQ�6.

36 7Ke�GiaJram�sKows�WKe�sWrucWure�oI�eWK\O�eWKaQoaWe.�

:KicK�sWrucWure�is�not aQ�isomer�oI�eWK\O�eWKaQoaWe"

37 �� cm� oI�ox\JeQ�was�mixeG�wiWK����cm� oI�Jaseous�K\GrocarEoQ�iQ�a�cOoseG�YesseO.�
$IWer�expOosioQ�aQG�cooOiQJ��WKe�Jases�occupieG����cm� aQG�aIWer�passiQJ�WKe�Jas�
WKrouJK�aTueous�soGium�K\GroxiGe�����cm� oI�ox\JeQ�remaiQeG.�'eGuce�WKe�
moOecuOar�IormuOa�oI�WKe�K\GrocarEoQ.

A &+�

B &�+�

C &�+�

D &�+�

www.KiasuExamPaper.com 

413



14

-:66�PreOimiQar\�ExamiQaWioQs����� &KemisWr\�������� 6ecoQGar\��E

38 7Ke�IuOO�sWrucWuraO�IormuOae�oI�compouQGs�;�aQG�<�are�sKowQ�EeOow.

7Ke best meWKoG�Wo�GisWiQJuisK�EeWweeQ�;�aQG�<�YisuaOO\�is�E\�usiQJ

A aTueous�EromiQe
B poWassium�K\GroxiGe�soOuWioQ
C poWassium�carEoQaWe�soOuWioQ
D aciGiIieG�poWassium�maQJaQaWe�9,,��soOuWioQ

39 $�IooG�cKemisW�waQWs�Wo�creaWe�WKe�oGour�oI�piQeappOes�Ior�a�proGucW.�$Q�esWer�wiWK�WKis�
oGour�Kas�WKe�IormuOa�&�+�&2�&�+�.�

:KicK�pair�oI�suEsWaQces�wiOO�reacW�Wo�proGuce�WKis�esWer"

A &�+�&2�+�aQG�&�+�2+
B &�+�&2�+�aQG�&�+�2+
C &�+�&2�+�aQG�&�+�2+
D &�+�&2�+�aQG�&�+�2+

40 :KicK�compouQGs�wouOG�uQGerJo�poO\merisaWioQ�oQ�WKeir�owQ"

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

End of Paper

� �

� �
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Section A

$Qswer�all WKe�TuesWioQs�iQ�WKis�secWioQ�iQ�WKe�spaces�proYiGeG.
7Ke WoWaO�marN�Ior�WKis�secWioQ�is���.

A1 7Ke�GiaJram�sKows�parW�oI�WKe�PerioGic�7aEOe.�2QO\�some�oI�WKe�eOemeQWs�are�sKowQ.

$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

(a) Kas�a�JiaQW�moOecuOar�sWrucWure�

>�@

(b) comEiQes�wiWK�ox\JeQ�Wo�Iorm�a�Jas�wKicK�coQWriEuWes�Wo�aciG�raiQ�

>�@

(c) Iorms�aQ�ioQ�oI�W\pe�X+ wKicK�Kas�oQO\�WKree�compOeWeO\�IiOOeG�sKeOOs�oI�eOecWroQs�

>�@

(d) Kas�aQ�aWom�wiWK�IourWeeQ proWoQs�

>�@

(e) caQ�exisW�as�Wwo�GiIIereQW�aOOoWropes�iQ�Jaseous�sWaWe�

>�@

(f) is�WKe�mosW�reacWiYe�meWaO�amoQJ�WKe�OisWeG�eOemeQWs�

>�@

(g) Kas�a�cKOoriGe�oI�W\pe�;&l���wKose�aTueous�soOuWioQ�Iorms�a�JreeQ precipiWaWe�
oQ�aGGiWioQ oI soGium�K\GroxiGe.

>�@

>7oWaO���@
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A2 7Ke�sWrucWures�oI�soGium�cKOoriGe�aQG�cKOoriQe�are�sKowQ�EeOow.

7Ke�meOWiQJ�poiQW�oI�soGium�cKOoriGe is������&.
7Ke�meOWiQJ�poiQW�oI�cKOoriQe�is�±�����&.

(a) ExpOaiQ��iQ�Werms�oI�sWrucWure�aQG�EoQGiQJ��WKe�GiIIereQce�EeWweeQ�WKe�meOWiQJ�
poiQWs�oI�WKese Wwo�suEsWaQces.

>�@

(b) PreGicW�wKeWKer�maJQesium�oxiGe�wouOG�KaYe�a�KiJKer�or�Oower�meOWiQJ�poiQW�
WKaQ�soGium�cKOoriGe.�ExpOaiQ�\our�aQswer�iQ�Werms�oI�EoQGiQJ.

>�@

(c) &KOoriQe�exisWs�as�a�Jas�aW�room�WemperaWure�wKiOe�EromiQe�exisWs�as�a�OiTuiG�
aW�room�WemperaWure.�ExpOaiQ�\our�aQswer�iQ�Werms�oI�EoQGiQJ.

>�@

>7oWaO���@
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A3 )irsW�ioQisaWioQ�eQerJ\�is WKe�eQerJ\�reTuireG�Wo�coQYerW�oQe�moOe�oI�Jaseous�aWoms�
iQWo�oQe�moOe�oI�Jaseous�ioQs�wiWK�a�cKarJe�oI���.

7Ke�maJQiWuGe�oI�WKe�IirsW�ioQisaWioQ�eQerJ\�iQcreases�iQ�JeQeraO�as WKe QumEer�oI�
eOecWroQ�sKeOOs�Gecreases.

(a) (i) 'raw��iQ�WKe�IoOOowiQJ�JrapK��WKe�WreQG�iQ�wKicK�WKe�IirsW�ioQisaWioQ�eQerJ\�
cKaQJes�GowQ�*roup�9,,�eOemeQWs�Irom�IOuoriQe�Wo�EromiQe.

>�@

(ii) %aseG�oQ�WKe�WreQG�oI�WKe�cKaQJe�iQ�IirsW�ioQisaWioQ�eQerJ\��suJJesW�WKe�
reOaWioQsKip�EeWweeQ�WKe�IirsW�ioQisaWioQ�eQerJ\�aQG�WKe�reacWiYiWies�oI�
eOemeQWs�iQ�*roup�9,,.

>�@

(b) (i) :KaW�is�oEserYeG�iI�aTueous�soGium�ioGiGe is�reacWeG�wiWK�aTueous�
cKOoriQe"

>�@

(ii) :riWe�aQ�ioQic�eTuaWioQ��wiWK�sWaWe�s\mEoOs��Ior�WKe�reacWioQ�iQ�(i) aEoYe.

>�@

>7oWaO���@

A4 7Ke�apparaWus�sKowQ�iQ�WKe�GiaJram�was�useG�Wo�sWuG\�WKe�caWaO\Wic�eIIecW�oI�cerWaiQ�
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suEsWaQces�oQ�WKe�exoWKermic�reacWioQ�EeWweeQ�]iQc�aQG�GiOuWe�suOIuric�aciG.

6eYeraO�experimeQWs�were�carrieG�ouW.�,Q�eacK�experimeQW�����cm� oI��.��moO�Gm�

suOIuric�aciG���.��J�oI�]iQc�powGer�aQG��.�J�oI�a�possiEOe�caWaO\sW�were�useG.

7o�sWarW�WKe�reacWioQ��WKe�IOasN�was�sKaNeQ.�7Ke�Wime�WaNeQ�Wo�coOOecW����cm� oI
K\GroJeQ�was�recorGeG.�2WKer�oEserYaWioQs�are�sKowQ�iQ�WKe�WaEOe.

Possible catalyst added Time to collect 50 
cm3 of hydrogen/s

Other observations

1o�aGGeG�caWaO\sW �� �

�.��J�oI�copper�,,��suOIaWe �� coOourOess�soOuWioQ�
oEWaiQeG�aQG�a�ErowQ�soOiG�
coaWeG�WKe�]iQc

�.��J�oI�copper�,,��cKOoriGe �� coOourOess�soOuWioQ�
oEWaiQeG�aQG�a�ErowQ�soOiG�
coaWeG�WKe�]iQc

�.��J�oI�copper�powGer �� piQN�soOiG�remaiQeG

�.�J�oI�copper�Oumps �� piQN�soOiG�remaiQeG

�.�J�oI�soGium�cKOoriGe �� coOourOess�soOuWioQ�IormeG

(a) (i) :riWe�WKe�cKemicaO�eTuaWioQ�Ior�WKe�reacWioQ�EeWweeQ�]iQc�aQG�GiOuWe�
suOIuric�aciG.

>�@

(ii) &aOcuOaWe�WKe�maximum�YoOume�oI�K\GroJeQ�Jas�WKaW�caQ�Ee�proGuceG�aW�

GiOuWe�suOIuric�aciG

possiEOe�caWaO\sW�
��]iQc

IOasN

ruEEer�WuEiQJ
Jas�s\riQJe
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room�WemperaWure�aQG�pressure iQ�WKe�reacWioQ.

>�@

(b) :KicK�oI�WKe�aGGeG�suEsWaQces�EeKaYeG�as�a�caWaO\sW"�ExpOaiQ�\our�aQswer
usiQJ�iQIormaWioQ�Irom�WKe�WaEOe.

>�@

(c) ExpOaiQ��iQ�Werms�oI�acWiYaWioQ�eQerJ\��Kow�a�caWaO\sW�speeGs�up�a�reacWioQ.

>�@

(d) 6uJJesW�wKeWKer�WKe�Wime�WaNeQ�Wo�coOOecW����cm� oI�K\GroJeQ wouOG�Ee�OoQJer�or�
sKorWer�WKaQ����s�wKeQ��.��J�oI�]iQc�Oumps�was�useG�iQ�WKe�aEseQce�oI�a�
caWaO\sW.

ExpOaiQ�\our�aQswer�iQ�Werms�oI�coOOiGiQJ�parWicOes.

>�@

>7oWaO����@

A5 7Ke�JrapK�EeOow�sKows�WKe�perceQWaJe�coQYersioQ�Wo�suOIur�WrioxiGe�Irom�suOIur�GioxiGe�

www.KiasuExamPaper.com 

421



7 

-:66�PreOimiQar\ ExamiQaWioQs����� &KemisWr\��������� 6ecoQGar\��E�

aQG�ox\JeQ�Jas�GuriQJ�WKe�&oQWacW�Process.

(a) *iYe�Wwo�reasoQs� oWKer�WKaQ�cosW� wK\�WKe�opWimaO�WemperaWure�Ior�&oQWacW�
Process�is�����Û&.

>�@

(b) :riWe�GowQ�WKe�cKemicaO�eTuaWioQ�Ior�WKe�IormaWioQ�oI�suOIur�WrioxiGe�Irom�suOIur�
GioxiGe�aQG�ox\JeQ.

>�@

(c) ExpOaiQ��iQ�Werms�oI�EoQG�EreaNiQJ�aQG�EoQG�IormiQJ��wK\�WKe�coQYersioQ�oI�
suOIur�GioxiGe�aQG�ox\JeQ�Wo�suOIur�WrioxiGe�is aQ�exoWKermic�reacWioQ.

>�@

(d) 'raw�aQ�eQerJ\�proIiOe�GiaJram�Wo�sKow�WKe�IormaWioQ�oI�suOIur�WrioxiGe�Irom�
suOIur�GioxiGe�aQG�ox\JeQ.

Pe
rc
eQ
Wa
Je
�\
ie
OG
�o
I�6

2
�
���

7emperaWure���Û&
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<our�GiaJram�sKouOG�sKow�aQG�OaEeO
IormuOae oI�WKe�reacWaQWs�aQG�proGucWs
WKe�acWiYaWioQ�eQerJ\�Ior�WKe�reacWioQ�
WKe�eQWKaOp\�cKaQJe�oI�reacWioQ.

>�@

>7oWaO���@

A6 7Ke�JrapK�EeOow�sKows�WKe�reOaWioQsKip�EeWweeQ�WKe�coQceQWraWioQ�oI�carEoQ�GioxiGe�
�iQ�micromoOes�per�NJ�oI�seawaWer��aQG�WKe�p+�oI�WKe�seawaWer�across�WKe�\ears.
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)iJure��.�

(a) (i) 'escriEe�Kow�WKe�coQceQWraWioQ�oI�GissoOYeG�carEoQ�GioxiGe�Kas�cKaQJeG�
across�WKe�\ears.

>�@

(ii) 6WaWe�WKe�reOaWioQsKip�EeWweeQ�WKe�coQceQWraWioQ�oI�carEoQ�GioxiGe�aQG�WKe�
p+�oI WKe�seawaWer�across�WKe�\ears.

>�@

(b) (i) 'uriQJ�WKe�WesW�Ior�carEoQ�GioxiGe��iW�is�oEserYeG�WKaW�wKiWe�precipiWaWe�
wouOG�Ee�oEserYeG�wKeQ�WKe�Jas�is�EuEEOeG�iQWo�soOuWioQ�X iQiWiaOO\.

8poQ�IurWKer�EuEEOiQJ�oI�WKe�carEoQ�GioxiGe��WKe�wKiWe precipiWaWe�wouOG�
GissoOYe�Wo�Iorm�a�coOourOess�soOuWioQ.

6WaWe�WKe�iGeQWiW\�oI�soOuWioQ�X.

>�@

(ii) 6uJJesW�Kow�WKe�coQceQWraWioQ�oI�GissoOYeG�carEoQ�GioxiGe�wouOG�aIIecW�
WKe�IormaWioQ�oI�coraO�reeIs�wKicK�coQsisW�maiQO\�oI�caOcium�carEoQaWe.

Historical and ProMected pH and Dissolved Carbon 

'
is
so
OY
eG
�&
ar
Eo
Q�
Gi
ox
iG
e

�m
ic
ro
m
oO
es
�N
J�
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>�@

(c) 6cieQWisWs�KaYe�GiscoYereG�WKaW�wKeQ�carEoQ�QeuWraO�IueOs��sucK�as�eWKaQoO��are�
EurQW��WKe�amouQW�oI�carEoQ�GioxiGe�iQ�WKe�aWmospKere�remaiQs�reOaWiYeO\�
coQsWaQW.

0ar\�sWaWeG�WKaW�eWKaQoO�oEWaiQeG�Irom�aOO�Iorms�is�coQsiGereG�Wo�Ee�a�Iorm�oI�
carEoQ�QeuWraO�IueO.�-oKQ�arJueG�WKaW�oQO\�WKose�oEWaiQeG�Irom�WKe�IermeQWaWioQ�
oI�JOucose�caQ�Ee�coQsiGereG�as�carEoQ�QeuWraO.

(i) :riWe�GowQ�WKe�cKemicaO�eTuaWioQ�Ior�WKe�IermeQWaWioQ�oI�JOucose.

>�@

(ii) :Ko�Go�\ou�aJree�wiWK��0ar\�or�-oKQ"�ExpOaiQ�\our�aQswer.

>�@

>7oWaO����@
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Section B

$Qswer�aOO�three TuesWioQs�Irom�WKis�secWioQ�iQ�WKe�spaces�proYiGeG.

7Ke�OasW�TuesWioQ�is�iQ�WKe�Iorm�oI�aQ�eiWKer�or�aQG�oQO\�oQe�oI�WKe�aOWerQaWiYes�sKouOG�Ee�
aWWempWeG.

B7 5eaG�WKe�iQIormaWioQ�aEouW�orJaQic aciGs.

Organic acids as weak acids
$�weaN�aciG�is�oQe�wKicK ioQises�parWiaOO\�Wo�proGuce�K\GroJeQ�ioQs wKeQ�iW�is�
GissoOYeG�iQ�waWer.

EWKaQoic�aciG�is�a�W\picaO�weaN�aciG.�,W�ioQises�iQ�waWer�Wo�proGuce�K\GroJeQ ioQs�aQG�
eWKaQoaWe�ioQs��EuW�WKe�EacNwarG reacWioQ�occurs�more�reaGiO\ WKaQ�WKe�IorwarG�oQe.�
6o�WKe�ioQs�reacW�Yer\�easiO\�Wo�reIorm�WKe�aciG.

&+�&22+�֖�+� ��&+�&22�

$W�aQ\�oQe�Wime��Oess�WKaQ ���oI�WKe�eWKaQoic�aciG�moOecuOes�KaYe�coQYerWeG�iQWo�ioQs.�
7Ke�resW�remaiQ�as�simpOe�eWKaQoic�aciG�moOecuOes.

0osW�orJaQic�aciGs�are�weaN.

Comparing the strengths of weak acids using the acid dissociation constant, Ka
7Ke�posiWioQ�oI�eTuiOiErium�Ior�WKe�ioQisaWioQ�oI�eacK�aciG Yaries�Irom�oQe�weaN�aciG�Wo�
aQoWKer.�7Ke�IurWKer�Wo�WKe�OeIW�iW�Oies��WKe�weaNer�WKe�aciG�is.

<ou�caQ�JeW�a�measure�oI�WKe�posiWioQ�oI�aQ�eTuiOiErium�usiQJ�WKe�aciG�GissociaWioQ�
coQsWaQW��Ka.�7Ke�KiJKer WKe�YaOue�Ior�WKe�coQsWaQW��WKe�more�WKe�eTuiOiErium�Oies�Wo�WKe�
riJKW��WKe�JreaWer�WKe�exWeQW�oI�GissociaWioQ�oI�WKe�aciG.�

6o�WKe�expressioQ Wo�GeWermiQe�WKe�Ka oI�eWKaQoic�aciG�is JiYeQ�E\��

ൣ+�൧>&+�&22�@
>&+�&22+@

��

wKere WKe�proGucW�oI�WKe�coQceQWraWioQ�oI�WKe�K\GroJeQ�ioQ��>+�@� aQG�WKe�coQceQWraWioQ�
oI�WKe�eWKaQoaWe�ioQ��>&+�&22±@� is�GiYiGeG�E\�WKe�coQceQWraWioQ�oI�WKe�uQGissociaWeG�
eWKaQoic�aciG��>&+�&22+@.�

$s�WKe�exWeQW�oI�GissociaWioQ�is�Yer\�OiWWOe��WKe�coQceQWraWioQ�oI�WKe�uQGissociaWeG�aciG�
couOG�Ee�WaNeQ�Wo�Ee�WKe�same�as�WKe�coQceQWraWioQ�oI�WKe�eWKaQoic�aciG�EeIore�
GissociaWioQ�occurs.

Electronegativity of substituents
EOecWroQeJaWiYiW\�reIers�Wo�WKe�WeQGeQc\�oI�aQ�aWom�Wo�aWWracW�sKareG�eOecWroQs�Irom�WKe�
coYaOeQW�EoQG�WowarGs�iWseOI.

$Woms�oI�KaOoJeQs�are�JeQeraOO\�eOecWroQeJaWiYe.�:KeQ�a�K\GroJeQ�aWom�iQ�aQ�orJaQic�
aciG�is�repOaceG�E\�a�KaOoJeQ�aWom��WKe�KaOoJeQ�aWom�Graws�WKe�eOecWroQ�GeQsiW\�
WowarGs�iWseOI.�7Kis�reGuces�WKe�eOecWroQ�GeQsiW\�oI�WKe�IuQcWioQaO Jroup��aOOowiQJ�WKe�
aQioQ�IormeG�Wo�Ee�more�sWaEOe�aQG�recomEiQeG�wiWK�WKe�K\GroJeQ�ioQ�Oess�reaGiO\.
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'issociaWioQ�oI�eWKaQoic�aciG��

'issociaWioQ�oI�cKOoroeWKaQoic�aciG�

&ompariQJ�eWKaQoic�aciG�aQG�cKOoroeWKaQoic�aciG��cKOoroeWKaQoic�aciG�wiOO�GissociaWe�
Wo�a�OarJer�exWeQW.

Acid dissociation constant, Ka, of different organic acids
7Ke�WaEOe�EeOow�proYiGes�\ou�wiWK�a�OisW�oI�Ka YaOues�oI�GiIIereQW�orJaQic�aciGs.

Qame sWrucWure Ka

meWKaQoic�aciG �.���x���±�

eWKaQoic�aciG
 

�.���x���±�

propaQoic�aciG �.���x���±�

IOuoroeWKaQoic�aciG �.���x���±�

cKOoroeWKaQoic�aciG �.���x���±�

GicKOoroeWKaQoic�aciG �.���x���±�

��cKOoropropaQoic�aciG �.���x���±�

��cKOoropropaQoic�aciG �.���x���±�

7aEOe��.�

$GapWeG�Irom���
KWWps���www.cKemJuiGe.co.uN�pK\sicaO�aciGEaseeTia�aciGs.KWmO
KWWps���cKem.OiEreWexWs.orJ�7exWEooNB0aps�2rJaQicB&KemisWr\B7exWEooNB0aps�0ap��$B2rJaQicB&KemisWr\B�%ruice�
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(a) &aOcuOaWe�WKe�coQceQWraWioQ�oI�K\GroJeQ�ioQs��iQ�moO�Gm���preseQW�iQ���moO�Gm� oI
eWKaQoic�aciG��wiWK�reIereQce�Wo�7aEOe��.��aQG�WKe�expressioQ�Ior�Ka oI�eWKaQoic�
aciG.

>�@

(b) :riWe�GowQ�WKe�expressioQ�Wo�GeWermiQe�WKe�Ka oI�IOuoroeWKaQoic�aciG.

>�@

(c) 8siQJ�WKe�iQIormaWioQ�proYiGeG��GescriEe�Kow�WKe�QumEer�oI�WKe�carEoQ�aWoms�iQ�
WKe�carEox\Oic�aciG�aIIecWs�WKe�sWreQJWK�oI�WKe�aciG.

>�@

(d) 8siQJ�WKe�iQIormaWioQ�proYiGeG��GeGuce�wKeWKer�IOuoriQe�or�cKOoriQe�is more�
eOecWroQeJaWiYe.�ExpOaiQ.

>�@

(e) 6uJJesW�wKeWKer���IOuoropropaQoic�aciG�or���IOuoropropaQoic�aciG�wouOG�Ee�a�
sWroQJer�aciG.�ExpOaiQ�\our�aQswer�usiQJ�aQ�exampOe.

>�@

www.KiasuExamPaper.com 

428



14

-:66�PreOimiQar\ ExamiQaWioQs����� &KemisWr\��������� 6ecoQGar\��E�

(f) 6uJJesW�wK\�WricKOoroeWKaQoic�aciG�wouOG�Ee�sWroQJer�WKaQ�EoWK�cKOoroeWKaQoic�
aciG�aQG�GicKOoroeWKaQoic�aciG. ExpOaiQ�iQ�Werms�oI�eOecWroQ�GeQsiW\�arouQG�WKe�
carEox\OaWe�Jroup.

>�@

>7oWaO����@

B8 (a) :KaW�meWKoG�wouOG�\ou�use�Wo�exWracW�maJQesium�meWaO�Irom�iWs�QaWuraOO\�
occurriQJ�compouQG��maJQesium�cKOoriGe��iQ�seawaWer��JiYeQ�WKaW�aOumiQium�is�
exWracWeG�Irom�aOumiQium�oxiGe�E\�eOecWroO\sis"�ExpOaiQ�\our�aQswer�EaseG�oQ�
WKe�reacWiYiW\�oI�WKe�Wwo�meWaOs.

>�@

(b) $OumiQium�is�a�reacWiYe�meWaO�aQG�iW�reacWs�wiWK�aWmospKeric�ox\JeQ�Wo�Iorm�
aOumiQium�oxiGe��$l�2�.�,W�is�a�meWaO�WKaW�is�wiGeO\�useG�iQ�Yarious�appOicaWioQs.

7Ke�Oa\er�oI�aOumiQium�oxiGe�caQ�Ee�WKicNeQeG�E\�WKe�process�NQowQ�as�
µaQoGisiQJ¶.�$QoGisiQJ is�carrieG�ouW�usiQJ�eOecWroO\sis��iQ�wKicK�WKe�eOecWroO\We�is�
GiOuWe�K\GrocKOoric�aciG.�$�simpOiIieG�seW�up�is�sKowQ�EeOow.

(i) :riWe�WKe�ioQic�KaOI�eTuaWioQ��iQcOuGiQJ�sWaWe�s\mEoOs� Ior�WKe�reacWioQ�
occurriQJ�aW�WKe�aOumiQium�oEMecW��wKicK�is�acWiQJ�as�WKe�aQoGe.

>�@

(ii) 6uJJesW�Kow�WKe�aOumiQium�oEMecW�is�aQoGiseG�GuriQJ�eOecWroO\sis.

>�@

GiOuWe�K\GrocKOoric�aciG
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(iii) ExpOaiQ�WKe�purpose�oI�aQoGisiQJ�WKe�aOumiQium�oEMecW.�

>�@

(iv) $OumiQium�is�coaWeG�oQ�aQ�iroQ�oEMecW�Wo�preYeQW�WKe�oEMecW�Irom�rusWiQJ.�
ExpOaiQ�Kow�rusWiQJ�is�preYeQWeG�E\�WKis�meWKoG.

>�@

(c) $Q�eOecWric�curreQW�caQ�aOso�Ee�JeQeraWeG�E\�a�simpOe�eOecWrocKemicaO�ceOO�as�
sKowQ�EeOow.

(i) ExpOaiQ�wK\�WKe�IOow�oI�eOecWroQs�is�iQ�WKe�GirecWioQ�sKowQ�iQ�WKe�GiaJram.

>�@

(ii) &Kromium�,,,��suOIaWe�soOuWioQ�is�JreeQ�iQ�coOour.�6uJJesW�wK\�WKe�coOour�oI�
WKe�cKromium�,,,��suOIaWe�soOuWioQ�IaGes�oYer�Wime.

>�@

>7oWaO����@

eOecWroO\We
�cKromium�,,,��suOIaWe�

cKromiummeWaO�;
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EITHER

B9 7Ke�JeQeraO�sWrucWure�oI�aQ�amiQo�aciG�is�JiYeQ�EeOow�

)iJure��.�

wKere�5�couOG�MusW�Ee�a�simpOe�K\GroJeQ�aWom�or�a�IuQcWioQaO�Jroup�sucK�as�amiQo�or�
carEox\O�Jroup.

7Ke�sWrucWure�EeOow�JiYes�a�seJmeQW�oI�a�poO\pepWiGe�cKaiQ�wiWK���amiQo�aciG�
resiGues��oQe�wiWK�aQ�amiQo�Jroup�aQG�aQoWKer�oQe�wiWK�a�carEox\O�Jroup�Ior�WKeir�5�
Jroup��wKeQ�pOaceG�iQ�a�soOuWioQ�wiWK�a�p+�oI��.

)iJure��.�

(a) 8se�WKe�sWrucWures iQ�)iJures��.��aQG��.� Wo�expOaiQ�wK\�

(i) aQ�amiQo�aciG�is�saiG�Wo�Ee�amphoteric��aQG

>�@

(ii) a poO\pepWiGe�cKaiQ�is�saiG�Wo�Ee�a�condensation polymer.

>�@

(b) $�proWeiQ�moOecuOe�is�IormeG�E\�oQe�or�more�poO\pepWiGe�cKaiQs�iQWeracWiQJ�aQG�
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IoOGiQJ�iQWo�a�WKree�GimeQsioQaO�sWrucWure.

$W�exWreme�p+�YaOues��WKis�WKree�GimeQsioQaO�sWrucWure�oI�WKe�proWeiQ�wouOG�Ee�
aOWereG��causiQJ�WKe�moOecuOe�Wo�GeQaWure�aQG�Oose�iWs�IuQcWioQ.

:iWK�reIereQce�Wo�)iJure��.���suJJesW�wK\�WKe�sKape�oI�WKe�moOecuOe�wouOG�Ee�
aOWereG�aW�GiIIereQW�p+�YaOues.

>�@

(c) 1ame�a�s\QWKeWic�poO\mer�wiWK�simiOar�OiQNaJe�Wo�poO\pepWiGes.

>�@

(d) <ou�are�JiYeQ�Wwo�EoWWOes�oI�soOuWioQ��eacK�coQWaiQiQJ�a�GiIIereQW�amiQo�aciG as�
sKowQ�iQ�)iJure��.�.�

amiQo�aciG�J�� amiQo�aciG�K

)iJure��.�

'escriEe�a�simpOe�cKemicaO�WesW�Wo�GisWiQJuisK�EeWweeQ�WKese�Wwo�amiQo�aciGs� J
aQG K.

>�@

>7oWaO����@

OR
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B9 0aQ\�EioOoJicaO�moOecuOes�are�aEOe�Wo�uQGerJo�reGox�reacWioQ.�$Q�exampOe�oI�sucK�a�
moOecuOe�wouOG�Ee�JOucose.

7Ke�%eQeGicW¶s�soOuWioQ�coQWaiQs�copper�,,��suOIaWe�soOuWioQ�aQG�iW�is�oIWeQ�useG�Wo�WesW�
Ior�WKe�preseQce�oI�a�reGuciQJ�suJar. ,I�a reGuciQJ�suJar�is�preseQW��a�EricN�reG�
precipiWaWe�wouOG�Ee�oEserYeG�iQ�WKe�soOuWioQ.

7Ke�coOour�oI�WKe�oEWaiQeG precipiWaWe�JiYes�aQ�iGea�aEouW�WKe�TuaQWiW\�oI�suJar�preseQW�
iQ�WKe�soOuWioQ��KeQce WKe�WesW�is�semi�TuaQWiWaWiYe.

(a) ExpOaiQ�wKaW�iW�meaQs�E\�a�redox reaction.

>�@

(b) PreGicW�wKaW�wouOG�KappeQ�Wo�WKe�reGuciQJ�suJar��iQ�Werms�oI�WraQsIer�oI�
K\GroJeQ��wKeQ�WKe�reGuciQJ�suJar�reacWs�wiWK�WKe�%eQeGicW¶s�soOuWioQ.

ExpOaiQ�\our�preGicWioQ.

>�@

(c) 6ampOes�oI�soOuWioQs�wiWK�Yar\iQJ�coQceQWraWioQs�oI�JOucose�KaYe�EeeQ�reacWeG�
wiWK�%eQeGicW¶s�soOuWioQ�aQG�WKe�resuOWs�are�as�JiYeQ�EeOow�

6oOuWioQ 2EserYaWioQ�aIWer�reacWioQ�wiWK�
%eQeGicW¶s�soOuWioQ

P 6oOuWioQ�remaiQs�EOue.
4 2raQJe�reG�precipiWaWe�oEserYeG.
R <eOOow�precipiWaWe�oEserYeG.
S %Oue�JreeQ�precipiWaWe�oEserYeG.
T %ricN�reG�precipiWaWe�oEserYeG.

(i) POace�WKe�soOuWioQs P� 4� R� S aQG T iQ�orGer�oI�WKeir�coQceQWraWioQ�oI�
JOucose�preseQW��sWarWiQJ�wiWK�WKe�oQe�wiWK�WKe�KiJKesW�coQceQWraWioQ.

>�@

(ii) ,W�was�OaWer�GiscoYereG�WKaW�soOuWioQ�R coQWaiQs�Wrace�amouQW�oI�impuriWies�
Irom�IrucWose��aQoWKer�reGuciQJ�suJar.
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6uJJesW�WKe�impacW�oI�WKis�GiscoYer\�oQ�\our�aQswer�iQ�(c)(i).

>�@

(d) $�IaWW\�aciG�coQsisWs�oI�a�OoQJ�K\GrocarEoQ�cKaiQ�aWWacKeG�Wo�a�carEox\O�Jroup.

PoO\uQsaWuraWeG�IaWW\�aciGs caQ�uQGerJo�reGox�reacWioQ�WKrouJK�WKe�aGGiWioQ�oI�
K\GroJeQ.

(i) ��moOe�oI�poO\uQsaWuraWeG�IaWW\�aciG�Y reacWs�compOeWeO\�wiWK���J�oI�
K\GroJeQ�Jas�Wo�Eecome�saWuraWeG.

'eWermiQe�WKe�moOecuOar�IormuOa�oI�Y JiYeQ�WKaW�eacK�moOecuOe�Kas����
carEoQ�aWoms.

>�@

(ii) 'escriEe�a�simpOe�cKemicaO�WesW�Wo�GiIIereQWiaWe�EeWweeQ�Y aQG�WKe�proGucW�
oI�WKe�aGGiWioQ�reacWioQ iQ�(i).

>�@

>7oWaO����@

 

End of Paper
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�ŶƐǁĞƌƐ ĨŽƌ ϰ� �,�D/^dZz ϲϬϵϮ W�W�Z ϭ ;WƌĞůŝŵ ϮϬϭϴͿ 

1͘ B
2͘ B
3͘ �
4͘ B
5͘ C
6͘ �
7͘ �
8͘ B
9͘ �
10͘ �

11͘ B
12͘ C
13͘ �
14͘ C
15͘ �
16͘ �
17͘ C
18͘ �
19͘ C
20͘ �

21͘ B
22͘ B
23͘ B
24͘ �
25͘ C
26͘ �
27͘ �
28͘ C
29͘ �
30͘ C

31͘ C
32͘ C
33͘ C
34͘ �
35͘ C
36͘ B
37͘ B
38͘ C
39͘ �
40͘ C
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�ŶƐǁĞƌƐ ĨŽƌ ϰ� �,�D/^dZz ϲϬϵϮ W�W�Z ϭ ;WƌĞůŝŵ ϮϬϭϴͿ 

1͘ B
2͘ B
3͘ �
4͘ B
5͘ C
6͘ �
7͘ �
8͘ B
9͘ �
10͘ �

11͘ B
12͘ C
13͘ �
14͘ C
15͘ �
16͘ �
17͘ C
18͘ ���
199͘͘ CC
22200͘ �

21͘ B
22͘ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
22222222222222222222222222222222222222222222222222222222222222222222222222333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
24͘ �������������������������������������������������������������
255͘ CC
22666͘͘ ���
2277͘ �
228͘ C
29͘ �
30͘ C

333333111111͘͘͘͘͘͘ C
333333222222͘ C
333333333333͘ C
3333334͘ �
35͘ C
36͘ B
37͘ B
38͘ C
39͘ �
40͘ C
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�ŶƐǁĞƌ ^ĐŚĞŵĞ ĨŽƌ ϰ� �ŚĞŵŝƐƚƌǇ WƌĞůŝŵ WĂƉĞƌ Ϯ 

ϲϬϵϮͬϮ ʹ ^ĞƚƚĞƌ͗ �ĚǁŝŶ <ǁĞŬ 

Dinus ϭ ŵaƌk oǀeƌall Ĩoƌ aĐĐuƌaĐy and units 
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$� a� soGium�cKOoriGe�is�JiaQW�ioQic�sWrucWure���Kas�a�coQWiQuous�sWrucWure�oI�ioQs���ioQs
iQ OaWWice�
sWroQJ�eOecWrosWaWics�oI Iorces�EeWweeQ�WKe�ioQs�so�a�OoW�oI�eQerJ\�QeeGeG�Wo�EreaN
WKe�sWroQJ�Iorces�
cKOoriQe�is�a�simpOe moOecuOe���cKOoriQe�Kas�simpOe�coYaOeQW�sWrucWure�
cKOoriQe�Kas�weaN�iQWermoOecuOar�Iorces�EeWweeQ�WKe�moOecuOes�so smaOO�amouQW�oI
eQerJ\�reTuireG�Wo separaWe�WKe�moOecuOes�

E� ,oQs�oI�maJQesium�oxiGe�KaYe�KiJKer�cKarJes�WKaQ�WKose�oI�soGium�cKOoriGe�
so�WKe\�Iorm�sWroQJer�eOecWrosWaWic�Iorces�oI�aWWracWioQ�wKicK�reTuire�OarJer�amouQW�oI
eQerJ\�Wo�oYercome�

c� %romiQe�Kas�KiJKer�reOaWiYe�moOecuOar�mass�WKaQ�cKOoriQe�
so�EromiQe�Kas�sWroQJer�iQWermoOecuOar�Iorces�EeWweeQ�WKe�moOecuOes�WKaQ�cKOoriQe
so�more�eQerJ\�is�reTuireG�Wo�separaWe�WKe�moOecuOes�

$� a�i��'owQwarG�WreQG�
a�ii��7Ke�KiJKer�WKe�IirsW�ioQisaWioQ�eQerJ\��WKe�KiJKer�WKe�reacWiYiW\�oI�WKe�KaOoJeQ�

E�i��7Ke�soOuWioQ�WurQs�Irom�coOourOess�Wo�reGGisK�ErowQ��
E�ii��&O��aT�����'o±�aT�� �&O±�aT����'o��s��
�EaOaQceG�eTuaWioQ��sWaWe�s\mEoOs��

$� a�i��=Q���+�62� =Q62� ��+�
a�ii��1umEer�oI�moOes�oI�=Q� ������ ��.�������moO
1umEer�oI�moOes�oI�+�62�  ���������x��� ��.�����moO�

=iQc�is�WKe�OimiWiQJ�reacWaQW
1umEer�oI�moOes�oI�+�  ��.�������moO�
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E� &opper�meWaO�powGer�Oumps.�,W�speeGs�up�WKe�raWe�oI�reacWioQ�
wKiOe�remaiQs�cKemicaOO\�uQcKaQJeG�aW�WKe�eQG�oI�WKe�reacWioQ�

c� $�caWaO\sW�proYiGes�aQ�aOWerQaWiYe�paWKwa\�wiWK�a�Oower�acWiYaWioQ�eQerJ\�
more�parWicOes�wouOG�KaYe�suIIicieQW�eQerJ\�Wo�oYercome�WKe�acWiYaWioQ�eQerJ\�

G� /oQJer.�/umps�oI�]iQc�KaYe�Oess�WoWaO�surIace�area�compareG�Wo�powGereG�]iQc�
6o�WKe�IreTueQc\�oI�eIIecWiYe�coOOisioQs�Gecreases�aQG�speeG�oI�reacWioQ�Gecreases�
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eQerJ\�reTuireG�Wo separaWe�WKe�moOecuOes�

E� ,oQs�oI�maJQesium�oxiGe�KaYe�KiJKer�cKarJes WKaQ WWWWWWWWWWWKKKKKKKKKoKKKKKKKKK se�oIIIIII�sosososososoGGGGiGG um ccccccKOKOKOKOKOKOoooooro iGe�
so�WKe\�Iorm�sWroQJer�eOecWrosWsWaWic�Iorces�oI�aWWracWcc ioQ�wKicK�reeeeeTTTTTuT iriririririreeee OarJer�amouQW�oI
eQerJ\�Wo�oYercome�

c� %romiQe�Kas�KiJKer�reOaWiYe mmoOo eccuOara �mass�WKWKaQaQ ccKOKOoriQe�
so�EromiQe�Kas�sWroQJer�iQWermoOecuOu arar�Iorces�EeEeWwWweeeeQQ WKe�moOecuOes�WKaQ�cKOoriQe
so�more�eQerJ\�is�reTuireG�Wo�seepaparaaWeWe�WKeKe mmoOoOo ececuOuOeses�

$� a�i��'owQwarG�WreQG�
a�ii��7Ke�KiJKer�WKe�IirsW�ioQisaWaWioioQQ eQeQererJ\J\��WKWKe�e�KiK JKer�WKe�reacWiYiW\�oI�WKe�KaOoJeQ�

E�i��7Ke�soOuWioQ�WurQs�Irom ccoOoOouourOrOess�Wo�reGGisK�ErowQ�
E�ii��&O��aT�T �� ���'o'o±±�a�aT�� �&�&OO±�a�aT�T����'o��s�
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$� a��:KeQ�WKe�WemperaWure�is�Woo�Oow��WKe�speeG�oI�reacWioQ�is�sOow�
:KeQ�WKe�WemperaWure�is�Woo�KiJK��WKe�\ieOG�oI�WKe�reacWioQ�is�Oow�

E���62� ��2� ��62���

c��7Ke�WoWaO�eQerJ\�aEsorEeG�Wo�EreaN�EoQGs�iQ���moOes�oI�62� aQG���moOe�oI�2� is�
Oess�WKaQ�WKe�WoWaO�eQerJ\�reOeaseG�Wo�Iorm�EoQGs�iQ���moOes�oI�62�.�
�eQerJ\�aEsorEeG�Wo�EreaN�EoQGs��eQerJ\�reOeaseG�Wo�Iorm�EoQGs��correcW�
comparisoQ���miQus���iI�reacWaQWs�aQG�proGucWs�are�QoW�speciIieG��

G��reacWioQ�paWKwa\�wiWK�Qames�oI�proGucWs�aQG�reacWaQWs��acWiYaWioQ�eQerJ\��
eQWKaOp\�cKaQJe�

$� a�i��7Ke�coQceQWraWioQ�oI�GissoOYeG�carEoQ�GioxiGe�remaiQs�IairO\�coQsWaQW�Irom������
Wo������
7Ke�coQceQWraWioQ�oI�GissoOYeG�carEoQ�GioxiGe�iQcreases�aW�aQ�iQcreasiQJ�raWe�aIWer�
�����

a�ii��7Ke�KiJKer�WKe�coQceQWraWioQ�oI�GissoOYeG�carEoQ�GioxiGe��WKe�Oower�WKe�p+�

E�i��&aOcium�K\GroxiGe���OimewaWer�
E�ii��8QGer KiJK�coQceQWraWioQ�oI�GissoOYeG�carEoQ�GioxiGe��caOcium�carEoQaWe�wouOG�
GissoOYe�Wo�Iorm�a�coOourOess�soOuWioQ�
7Kis�preYeQWs�caOcium�carEoQaWe�Irom�accumuOaWiQJ�Wo�Iorm�coraO�reeIs�

c�i��&�+��2� �&2� ���&�+�2+�
c�ii��,�aJree�wiWK�-oKQ.
7Ke�amouQW�oI�carEoQ�GioxiGe�aEsorEeG�E\�pOaQWs�Wo�maNe�JOucose�GuriQJ�
pKoWos\QWKesis�is�eTuaO�Wo�
WKe�reOease�oI�carEoQ�GioxiGe�GuriQJ�IermeQWaWioQ�oI�JOucose�aQG�comEusWioQ�oI�
eWKaQoO�
+oweYer��eWKeQe�is�oEWaiQeG�E\�cracNiQJ�oI�cruGe�oiO��a�QoQ�reQewaEOe�source�
6o�WKe�carEoQ�GioxiGe�reOeaseG�Irom�WKe�EurQiQJ�oI�eWKaQoO�proGuceG�Irom�aGGiWioQ�
oI�sWeam�Wo�eWKeQe�wouOG�iQcrease�WKe�carEoQ�GioxiGe�iQ�WKe�aWmospKere�
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c��:KeQ� WKe�QumEer�oI�carEoQ�aWoms� iQcreases� Irom�meWKaQoic�aciG� Wo�propaQoic�
aciG�iQcreases��Ka Gecreases�
6o�WKe�sWreQJWK�oI�WKe�carEox\Oic�aciG�Gecreases�

G��)OuoriQe�is�more�eOecWroQeJaWiYe�
)OuoroeWKaQoic�aciG is�a�sWroQJer�aciG���Kas�a�KiJKer Ka WKaQ�cKOoroeWKaQoic�aciG�

e����IOuoropropaQoic�aciG�wouOG�Ee�a�sWroQJer�aciG�
&ompariQJ� ��cKOoropropaQoic� aciG� aQG� ��cKOoropropaQoic� aciG�� wKeQ� WKe� cKOoriQe�
aWom�is�cOoser�Wo�WKe�carEox\O�Jroup�as� iQ���cKOoropropaQoic�aciG�� WKe�Ka wouOG�Ee�
KiJKer�

I��7ricKOoroeWKaQoic�aciG Kas�more�eOecWroQeJaWiYe�cKOoriQe�aWoms�WKaQ�WKe�oWKer����
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eQWKaOp\�cKaQJe�
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eWKaQoO�
+oweYer��eWKeQe�is�oEWaiQeG�E\E ccracNNiQiQJ�J�oIoIo ccruuGeG �oiO��a�QoQ�reQewaEOe�source�
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%� a� 0aJQesium�wouOG�Ee�exWracWeG�E\�eOecWroO\sis��as�maJQesium�is�more�reacWiYe
WKaQ�aOumiQium�

E�i���2+��aT�� �+�2�O����2��J�����e���
E�ii��7Ke�ox\JeQ�proGuceG�GuriQJ�WKe�eOecWroO\sis�reacWs�wiWK�WKe�aOumiQium�meWaO�Wo�
Iorm�a�Oa\er�oI�aOumiQium�oxiGe�

E�iii��7Ke�Oa\er�acWs�as�aQ�impermeaEOe�Oa\er�Wo�preYeQW�WKe�uQreacWeG�aOumiQium�
Irom�reacWiQJ�wiWK�oWKer�suEsWaQces�

E�iY��$OumiQium�acWs�as�a�coaW�arouQG�iroQ��preYeQWiQJ�iroQ�Irom�comiQJ�iQWo�coQWacW�
wiWK�waWer�aQG�ox\JeQ� 25
$OumiQium�is�aOso�more�reacWiYe�WKaQ�iroQ��so�iW�wouOG�Oose�eOecWroQs�more�reaGiO\�
WKaQ�iroQ��preYeQWiQJ�iroQ�Irom�EeiQJ�oxiGiseG�

c�i��0eWaO�;�is�more�reacWiYe�WKaQ�cKromium�
c�ii��&Kromium�,,,��ioQs�are�GiscKarJeG�reGuceG�aW�WKe�caWKoGe��cKromium�meWaO���
7Kis�causes�WKe�coQceQWraWioQ�oI�cKromium�,,,��ioQs�Wo�Gecrease�oYer�Wime�

%�E a�i��7Ke�amiQo�Jroup�is�aEOe�Wo�JaiQ�K\GroJeQ�ioQ�Wo�acW�as�a�Ease�
WKe�carEox\O�Jroup�is�aEOe�Wo�Oose�K\GroJeQ�ioQ�Wo�acW�as�aQ�aciG�

a�ii��,W�is�IormeG�wKeQ�maQ\�smaOO�moOecuOes�OiQN�WoJeWKer�Wo�Iorm�a�OoQJ�cKaiQeG�
moOecuOe�
wiWKouW�WKe�Ooss�oI�a�smaOO�moOecuOe�

E� $W�Oow�p+��WKe�poO\pepWiGe�cKaiQ�ma\�JaiQ�K\GroJeQ�ioQs�aQG�Eecome�posiWiYeO\
cKarJeG�
$W�KiJK�p+��WKe�poO\pepWiGe�cKaiQ�ma\�Oose�K\GroJeQ�ioQs�aQG�Eecome�QeJaWiYeO\
cKarJeG�
7Ke cKaQJe�iQ�WKe�cKarJes�wouOG�aIIecW�WKe�eOecWrosWaWic�iQWeracWioQs�wiWKiQ�WKe
moOecuOes�

c� 1\OoQ�

G� $GG�aTueous�EromiQe�Wo�a�sampOe�oI�eacK.�$miQo�aciG�-�wiOO�WurQ�reG�ErowQ
aTueous�EromiQe�coOourOess��amiQo�aciG�K�wiOO�QoW�cause�a�cKaQJe�iQ�coOour�iQ
aTueous�EromiQe�

%�2 a� ,W�is�a�reacWioQ�wKere�oxiGaWioQ�aQG�reGucWioQ�occur�simuOWaQeousO\�

E� 7Ke�reGuciQJ�suJar�wouOG�Oose�K\GroJeQ�aWoms�
6iQce�copper�,,��ioQs�iQ�%eQeGicW¶s�soOuWioQ�are�reGuceG�Wo�Iorm�copper�,��ioQs��WKe
reGuceG�suJar�wouOG�Ee�oxiGiseG�

c�i��7��4��5��6��P��
c�ii��5�wouOG�KaYe�a�Oower�WKaQ�expecWeG�amouQW�oI�JOucose�preseQW��
)rucWose�caQ�aOso�reGuce�copper�,,��ioQ�Wo�copper�,��ioQs��IormiQJ�WKe�precipiWaWe�

G�i��1umEer�oI�moOes�oI�+�  ����� ���moOes�
&��+��&22+�

G�ii��$GG�aTueous�EromiQe�Wo�a�sampOe�oI�eacK.�< wiOO�WurQ�reG�ErowQ�aTueous�
EromiQe�coOourOess��WKe�proGucW wiOO�QoW�cause�a�cKaQJe�iQ�coOour�iQ�aTueous�
EromiQe�
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wiWK�waWer�aQG�ox\JeQ� 25
$OumiQium�is�aOso�more�reacWiYe�WKaQ�iroQ��so�iW�wouOG�Oose�eOecWroQs�more�reaGiO\
WKaQ�iroQ��preYeQWiQJ�iroQ�Irom�EeiQJ�oxiGiseG�

c�i��0eWaO�;�is�more�reacWiYe�WKaQ�cKromium�
c�ii��&Kromium�,,,��ioQs�are�GiscKarJeG�reGuceG�aW�WKe�caWKoGeGeGeGeGeGe ������cKcKcKcKcKcKror mimimimimimiumumumumumum�meWWWaOaOaa ���
7Kis�causes�WKe�coQceQWraWioQ�oI�cKromium�,,,��ioQs�Wo�Gececececececrererererereasasasasasaseeeeee�oYoooooYer�Wimimmmmme�e�e�e�e�e�

%�E a�i��7Ke�amiQo�Jroup�is�aEOe�Wo�JaiQ�K\GroJeQ�ioQ�Wo�acW aaaaaasssssss aaaaaa EaEaEEEEEEEEEEEE sesesesesese�
WKe�carEox\O�Jroup�is�aEOe�Wo�Oose�K\GroJeQ�ioQ�Wo�acWW aaaaaaaaaaaaaaaaaaaaaaassssss�sssssssssssss�sssssssssssssssssssssss�ssssssss�ssssssssssssssssssssss aQaQaQaaaQaaQaaaQaQaQQQaQaQaQaQQaQaQaQaQaaaQaaaaQaQaQQQQQQaQaQQQQaQaQaQQQQaQQQQQQQaQaQQQQaQaQaQaQQaaaQaQaQaQaQQQaQQQQaQaaQaaQQaQaQaaQQaaQQaaaaaQaaQaQaQaaaaQQQQaaaaaQQQQaaQQQaaaQQaQQaa aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaacicicciciciciciiciciciciiciciciciciccccccccccccc G�G�G�G�G�G�GGGGGGGGGGGGGG

a�ii��,W�is�IormeG�wKeQ�maQ\�smaOO�moOecuOes�OiQQQQQQQNNN�N�N�N�NNNNNNNNNNNNNNNNNNN�NNNNNNNNNNN�NN�NNNNNNNNNNN WoWoWoWooWoWoWoWoWooWooWoWooWoWoWoWoWoWoWoWoWoWoWoWoWoWoWoWWoWoWWWWoWWoWoWoooooooooooWoooooooooooWoooooooooWooooooooooooooooooooooooooooWoJeJeJeJeJeJeJeJeJJeJJJeJeJeJJJeJeeJeJeJeJeJeJeJeeeJeJeeJeJeJJJJJJeJJJeJeJeeeeJeJeJJeJJJJJJeJeeeJeJeJJJeJJJJJeJeeJeJeJeJeJeJeJeeeeeJeJeJJJeeeeeeeeeJeJeeeeeeeeeJJeJeJeeeeJeeeeeJeeJeeJeJeJJeJeeJJeJJeJJJJJJJ WWWKWKWWKWKWKWKWKWKWKWKWKWWKWKWKWKWKWWKWKWKWKWKWKWWKWWKWKWKKWKWKKKWKKWKWKWKKWKWKWKWWKKKKKWKWKWKKKKKKWKWKKKKKWKWKKKKWKKKKWKWKKKWKKKKWKWKKKKWKWKWKKKWKWKKKWKWWKWKWKWWKWKWKWKKWWKKWWWKKKKWWW ereerereerererereerereereerrererrrerrerrrerererereeeeerrerrerereeereerererererereeererrrrerreererereeeeeeeeereereeeeeeereeeererereereeeeereeeeeeeeeeeereeereeereeeeeeererrrerrrrrr WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWoooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo IIIIIIIIIIIIIoIoIoIoIoIoIoIoIoIoIoIIIoIIIIIoIoIoIoIoIoIIIIoIIIIIIIIIIIIIIIoIoIIIoIIIIIoIoIoIIIIIIIIIIIoIIIIIIIIIIoIIIoIoIoIormrmrmrmrmrmrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr aaaaaa OOOOOOoQoQoQoQoQoQJJJJJJ�cKcKcKcKcKcKaaaaiaa QQQQQeQ G�
moOecuOe�
wiWKouW�WKe�Ooss�oI�a�smaOO�moOecuOe�

E� $W�Oow�p+��WKe�poO\pepWiGe�cKaiQ�ma\�JaiQ�K\Gror JeQ�ioQs�aQGQGQGQGQGQG EEEEEEeeeecee ome�posiWiYeO\
cKarJeG�
$W�KiJK�p+��WKe�poO\pepWiGe�cKaiaiQQ mama\�OoO se�K\GroroJeJeQQ ioioQs�aQG�Eecome�QeJaWiYeO\
cKarJeG�
7Ke cKaQJe�iQ�WKe�cKarJes�wouOuOG�G aIaIIeIecWc �WKeKe eeOeOecWcWrorosWsWaWa ic�iQWeracWioQs�wiWKiQ WKe
moOecuOes�

c� 1\OoQ�

G� $GG�aTueoususs EEroromim Qee WWo�o a�a�sasaampmpOe�oI�eacK.�$miQo�aciG�-�wiOO�WurQ�reG�ErowQ
aTueous�EroomimiQe�coOouuurOr esess�s� aamimiQo�aciG�K�wiOO�QoW�cause�a�cKaQJe�iQ�coOour�iQ
aTueous�ErE omomiQe�

%�2 a� ,W�is�a�reeaca WioQQ wwKeKerere ooxxiGaWioQ�aQG�reGucWioQ�occur�simuOWaQeousO\�

E� 7Ke�e rreGeGucucciQi J�J�sus Jar�wouOG�Oose�K\GroJeQ�aWoms�
6iQce�coopppperere �,�,,�,��ioQs�iQ�%eQeGicW¶s�soOuWioQ�are�reGuceG�Wo�Iorm�copper�,��ioQs��WKe
reGuceG�suJuJJar�wouOG�Ee�oxiGiseG�

c�i� 7� 4� 5� 6� P�
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Name and Index Number� 

��� ��

Class�

SENG KANG SECONDARY SCHOOL
PRELIMINARY EXAMINATION

CHEMISTRY (REVISED) 6092/01
Secondary 4 Express 16 August 2018

Paper���0uOWipOe�&Koice 1 hour

$GGiWioQaO�0aWeriaOs����0uOWipOe�&Koice�$Qswer�6KeeW

READ THESE INSTRUCTIONS FIRST

:riWe�\our�iQGex�QumEer�aQG�Qame�oQ�aOO�WKe�worN�\ou�KaQG�iQ.
<ou�ma\�use�a�soIW�peQciO�Ior�aQ\�GiaJrams��JrapKs�or�rouJK�worNiQJ.
'o�QoW�use�sWapOes��paper�cOips��KiJKOiJKWers��JOue�or�correcWioQ�IOuiG.

7Kere� are� forty TuesWioQs� iQ� WKis� paper.� $Qswer all TuesWioQs.� )or� eacK� TuesWioQ� WKere� are� Iour� possiEOe�
aQswers�A� B� C aQG�D.�
&Koose�WKe�one \ou�coQsiGer�correcW�aQG�recorG�\our�cKoice� iQ�soIW�peQciO�oQ� WKe�0uOWipOe�&Koice�$Qswer�
6KeeW.

Read the instructions on the Answer Sheet very carefully.

EacK�correcW�aQswer�wiOO�score�oQe�marN.�$�marN�wiOO�QoW�Ee�GeGucWeG�Ior�a�wroQJ�aQswer.��
$Q\�rouJK�worNiQJ�sKouOG�Ee�GoQe�iQ�WKis�TuesWioQ�paper.
7Ke�use�oI�aQ�approYeG�scieQWiIic�caOcuOaWor�is�expecWeG��wKere�appropriaWe.

$�cop\�oI�WKe�PerioGic�7aEOe�is�priQWeG�oQ�paJe���.�

Parent¶s / Guardian¶s Signature�  «««««««.««««...

7Kis�GocumeQW�coQsisWs�oI 15 priQWeG�paJes�aQG�1 EOaQN�paJe.

Do not turn over the page until you are told to do so.
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1 :KicK�GiaJram�sKows�WKe�arraQJemeQW�oI�parWicOes�iQsiGe�a�EaOOooQ�coQWaiQiQJ�a�mixWure�oI�
WKe�Jases�QiWroJeQ�aQG�ox\JeQ"
�������������������������������������������������������������������������������������������������������Ne\
�������������������������������������������������������������������������������������������������������Ɣ� QiWroJeQ�aWom
�������������������������������������������������������������������������������������������������������ȅ�ox\JeQ�aWom

A B C D

2 7Ke� coQicaO� IOasN� coQWaiQs� compouQG� ;� wKicK� is� preseQW� iQ� soOiG�� OiTuiG� aQG� Jaseous�
sWaWes.

:KicK�sWaWemeQW�is�correcW"

A $�Jaseous�;�moOecuOe�Kas�a�Oower�mass�WKaQ�a�OiTuiG�;�moOecuOe.
B EQerJ\�is�reOeaseG�wKeQ�;�cKaQJes�Irom�OiTuiG�Wo�soOiG.
C /iTuiG�;�is�aW�a�KiJKer�WemperaWure�WKaQ�soOiG�;.
D /iTuiG�;�moOecuOes�YiEraWe�aEouW�IixeG�posiWioQs.

3 :KicK�GiaJram�represeQWs�WKe�arraQJemeQW�oI�parWicOes�iQ�aQ�aOOo\"

A B C D
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4 7Ke�apparaWus�sKowQ� is�useG� Wo�GisWiO� a�GiOuWe�soOuWioQ�oI�eWKaQoO� �EoiOiQJ�poiQW�����&�� iQ�
waWer.�

:KicK�JrapK�sKows�a�cKaQJe�iQ�coQceQWraWioQ�oI�WKe�eWKaQoO�iQ�WKe�EoiOiQJ�IOasN�as�WKe�
GisWiOOaWioQ�proceeGs"

A B

C D
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5 7Ke�JrapK�sKows�WKe�meOWiQJ�poiQWs��m.p.��oI�mixWures�oI�OeaG�aQG�WiQ.

7Ke�JrapK�sKows�WKaW�aQ\�mixWure�oI�OeaG�aQG�WiQ�musW�KaYe�a�meOWiQJ�poiQW�WKaW�is�

A aEoYe�WKaW�oI�WiQ.
B EeOow�WKaW�oI�OeaG.
C EeOow�WKaW�oI�EoWK�OeaG�aQG�WiQ�
D EeWweeQ�WKaW�oI�OeaG�aQG�WiQ.

6 1aWuraOO\�occurriQJ�EromiQe�Kas�a�reOaWiYe�aWomic�mass�oI����aQG�coQsisWs�eQWireO\�oI� Wwo�
isoWopes�oI�reOaWiYe�isoWopic�masses����aQG���.

:KaW�caQ�Ee�GeGuceG�aEouW�WKe�QaWuraOO\�occurriQJ�EromiQe�Irom�WKis�iQIormaWioQ�oQO\"

A %romiQe�coQWaiQs�WKe�Wwo�isoWopes�iQ�eTuaO�proporWioQs.
B %romiQe�Kas�GiIIereQW�oxiGaWioQ�sWaWes.
C %romiQe�isoWopes�KaYe�GiIIereQW�QumEer�oI�proWoQs.
D %romiQe�is�raGioacWiYe.

7 :KicK�sWaWemeQW�aEouW�GiamoQG�aQG�JrapKiWe�is�correcW"

A %oWK�GiamoQG�aQG�JrapKiWe�are�useG�as�aErasiYes.
B 'iamoQG�aQG�JrapKiWe�KaYe�GiIIereQW�arraQJemeQWs�oI�carEoQ�aWoms.
C 7Ke�carEoQ�aWoms�iQ�JrapKiWe�KaYe�a�GiIIereQW�QumEer�oI�QeuWroQs�Irom�WKose�iQ�

GiamoQG.
D 7Ke�carEoQ�aWoms�iQ�EoWK�JrapKiWe�aQG�GiamoQG�KaYe�Iour�coYaOeQW�EoQGs.
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8 7Ke�compOeWe�comEusWioQ�oI����cm� oI�a�Jaseous�aONaQe��<��reTuires�����cm� oI�ox\JeQ.�
%oWK�YoOumes�were�measureG�aW�r.W.p..

:KaW�couOG�Ee�WKe�iGeQWiW\�oI�<"�

A EuWaQe C meWKaQe
B eWKaQe D propaQe

9 �.��moOe�oI�&u�)e6� aQG��.��moOe�oI�2� are�aOOoweG�Wo�reacW�accorGiQJ�Wo�WKe�eTuaWioQ.

�&u�)e6� �s�����2� �J��ĺ �&u��s�����)e2��s�����62� �J�

:KicK�oI�WKe�IoOOowiQJ�is�Wrue"�

A �.����moOe�oI�&u�)e6� is�iQ�excess
B �.����moOe�oI�&u�)e6� is�iQ�excess
C �.��moOes�oI�2� is�iQ�excess
D Qo�reaJeQW�is�iQ�excess

10 $�soOuWioQ�coQWaiQiQJ� OeaG�,,�� ioQs� is�aGGeG� Wo�a�soOuWioQ�coQWaiQiQJ� ioGiGe� ioQs.�$�\eOOow�
precipiWaWe�is�IormeG.

:KaW�is�WKe�eTuaWioQ�Ior�WKe�reacWioQ�WKaW�occurs"

A PE� � ,í ĺ�PE, C PE�� � ,í ĺ�PE,
B PE� ���,í ĺ�PE,� D PE�� ���,í ĺ�PE,�

11 7Ke�GiaJram�sKows�some�oI�WKe�sWaJes�iQ�WKe�maQuIacWure�oI�ammoQium�suOIaWe.

)rom�wKicK�oI�WKe�coQQecWiQJ�pipes�wouOG�a�maMor�OeaN�resuOW�iQ�WKe�KiJKesW iQcrease�iQ�WKe�
p+�oI�WKe�raiQ"

QiWroJeQ�
aQG

K\GroJeQ
ammoQia ammoQium�

suOIaWe

suOIuric�aciGsuOIur�aQG�
ox\JeQ

suOIur�
GioxiGe�aQG�
ox\JeQ

pipe�A pipe�D

pipe�B pipe�C
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12 $�coOourOess�soOuWioQ�is�NQowQ�Wo�coQWaiQ�a�soGium�saOW.

7esWs�were�carrieG�ouW�Wo�GeWermiQe�WKe�iGeQWiW\ oI�WKe�aQioQ�iQ�WKe�soOuWioQ.

WesW oEserYaWioQ

GiOuWe�K\GrocKOoric�aciG Qo�reacWioQ
GiOuWe�QiWric�aciG�IoOOoweG�E\�aTueous�siOYer�QiWraWe Qo�precipiWaWe
GiOuWe�QiWric�aciG�IoOOoweG�E\�aTueous�Earium�QiWraWe Qo�precipiWaWe

:KicK�aQioQ�couOG�WKe�soOuWioQ�coQWaiQ"

A carEoQaWe B cKOoriGe C QiWraWe D suOIaWe

13 :KicK�eTuaWioQ�represeQWs�a�reGox�reacWioQ"

A �&u2���&+� ĺ��&u����+�2���&2�

B &u2���+�62� ĺ�&u62� ��+�2
C &u&2� ĺ�&u2���&2�

D &u62� ���1a2+�ĺ�&u�2+�� ��1a�62�

14 'isproporWioQaWioQ�is�a�reacWioQ�iQ�wKicK�WKe�same�eOemeQW�is�EoWK�oxiGiseG�aQG�reGuceG.

:KicK�reacWioQ�is�not aQ�exampOe�oI�GisproporWioQaWioQ"

A �&u&l ĺ�&u&l� ��&u

B &l� ���1a2+�ĺ�1a&l ��1a2&l ��+�2

C �+�2� ĺ��+�2���2�

D �PE�12��� ĺ��PE2����12� ��2�

15 :KaW�is�WKe�IuQcWioQ�oI�siOica��6i2���iQ�WKe�eTuaWioQ�sKowQ�EeOow"

&a2���6i2� ĺ�&a6i2�

A a�Easic�oxiGe C aQ�aciGic�oxiGe
B a�reGuciQJ�aJeQW D aQ�oxiGisiQJ�aJeQW

16 :KicK�sWaWemeQW�is�Wrue�Ior�EoWK�aOumiQium�aQG�iroQ"

A %oWK�are�WraQsiWioQ�meWaOs.
B %oWK�Iorm�ampKoWeric�oxiGes.
C 7Ke�maQuIacWure�oI�EoWK�meWaOs�iQYoOYes�WKe�reGucWioQ�oI�WKe�meWaO�ioQs.
D 7Ke\�are�EoWK�QormaOO\�maQuIacWureG�E\�eOecWroO\sis.
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17 :KicK�oxiGe�is�mosW�reaGiO\�reGuceG�Wo�WKe�meWaO�E\�KeaWiQJ�iQ�a�sWream�oI�K\GroJeQ"

A caOcium�oxiGe C soGium�oxiGe
B iroQ�,,,��oxiGe D ]iQc�oxiGe

18 7Ke�GiaJram�compares�WKe�amouQW�oI�carEoQ�iQ�Wwo�sWeeOs��P�aQG�4.

:KicK�Wwo�GiaJrams�correcWO\�compare�WKe�sWreQJWK�aQG�EriWWOeQess�oI�P�aQG�4"

A 

B 

C 

D 
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19 7Ke�eOemeQW�cKromium� OiEeraWes�K\GroJeQ� Irom�GiOuWe�K\GrocKOoric� aciG�aOWKouJK� iW� Goes�
QoW�reacW�wiWK�coOG�waWer.�

:KeQ�a�piece�oI�cKromium�is�pOaceG�iQ�OeaG�,,��QiWraWe�soOuWioQ��cr\sWaOs�oI�OeaG�appear.

:KaW� is� WKe� orGer� oI� GecreasiQJ� reacWiYiW\� oQ� WKe� WKree� meWaOs�� OeaG�� caOcium� aQG�
cKromium"

A caOcium��cKromium��OeaG
B caOcium��OeaG��cKromium
C cKromium��caOcium��OeaG
D OeaG��cKromium��caOcium

20 $OumiQium is�oIWeQ�useG� Wo�maNe�caps� Ior� EoWWOes.�:KeQ� WKrowQ�awa\�aQG�EurieG� iQ� WKe�
soiO��WKe�caps�Go�QoW�corroGe.

:KicK�oI�WKe�IoOOowiQJ�expOaiQs�WKe�oEserYaWioQ�aEoYe"

A $OumiQium�Goes�QoW�reacW�wiWK�aciGs.
B $OumiQium�Goes�QoW�reacW�wiWK�aONaOis.
C $OumiQium�is�aOOo\eG�wiWK�oWKer�meWaOs.
D $OumiQium�is�proWecWeG�E\�a�Oa\er�oI�oxiGe.

21 :KicK�arraQJemeQW�is useG�Wo�eOecWropOaWe�copper�oQWo�a�sWeeO�Ne\"

eOecWroO\We aQoGe
�posiWiYe�eOecWroGe�

caWKoGe�
�QeJaWiYe�eOecWroGe�

A aTueous�copper�,,��suOIaWe piece�oI�pure�copper sWeeO�Ne\

B aTueous�copper�,,��suOIaWe sWeeO�Ne\ piece�oI�pure�copper

C aTueous�suOIuric�aciG piece�oI�pure�copper sWeeO�Ne\

D aTueous�suOIuric�aciG sWeeO�Ne\ piece�oI�pure�copper

22 ,Q� aQ� eOecWroO\sis� experimeQW�� WKe� same�amouQW� oI� cKarJe� GeposiWeG� ��.�J� oI� siOYer� aQG��
�.�J�oI�YaQaGium.

:KaW�is�WKe�cKarJe�oQ�WKe�YaQaGium�ioQ"

A �� B �� C �� D ��
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23 $�simpOe�ceOO�caQ�Ee�maGe�usiQJ� Wwo�GiIIereQW�meWaOs�as� WKe�eOecWroGes aQG�aQ�aTueous�
soOuWioQ�as�WKe�eOecWroO\We.

:KicK�sWaWemeQWs�aEouW�simpOe�ceOOs�are�correcW"

� $�JreaWer�YoOWaJe�is�proGuceG�usiQJ�maJQesium�aQG�siOYer�WKaQ�usiQJ�maJQesium�
aQG�copper.

� 7Ke�eOecWroO\We�is�aQ�aTueous�soOuWioQ�WKaW�coQWaiQs EoWK�posiWiYe�aQG�QeJaWiYe�ioQs.
� 7Ke�more�reacWiYe�meWaO�wiOO�Oose eOecWroQs more�reaGiO\ WKaQ�WKe�Oess�reacWiYe�meWaO.

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

24 /iWKium�aQG�ruEiGium�are�EoWK�iQ�*roup�, oI�WKe�PerioGic�7aEOe.

:KicK sWaWemeQW�is�correcW"

A /iWKium�aWoms�aQG�ruEiGium�aWoms�KaYe�WKe�same�QumEer�oI�eOecWroQs�iQ�WKeir�ouWer�
sKeOO.

B /iWKium�aWoms�are�OarJer�WKaQ�ruEiGium�ioQs.
C /iWKium�ioQs�aQG�ruEiGium�ioQs�KaYe�WKe�same�QumEer�oI�eOecWroQs�iQ�WKeir�ouWer�sKeOO.
D 5uEiGium�ioQs�are�OarJer�WKaQ�ruEiGium�aWoms.

25 :KicK�sWaWemeQW�aEouW�EoWK�WKe�*roup�, aQG�*roup�9,, eOemeQWs�is�correcW"

A 7Ke\�coQGucW�eOecWriciW\�wKeQ�moOWeQ.
B 7Ke\�Iorm�coYaOeQW�compouQGs�wKeQ�EoQGeG�Wo�QoQ�meWaOs.
C 7Ke\�exisWs�as�GiaWomic�moOecuOes.
D :KeQ�*roup�, eOemeQWs�comEiQe�wiWK�*roup�9,, eOemeQWs��ioQic�compouQGs�Iorm.

26 7Ke�WaEOe�compares�WKe�sWreQJWKs�oI�WKe�EoQGs�Ior�WKe�reacWioQs�oI ;� ��<� ĺ��;<.

:KicK�reacWioQ�wiOO�Ee�mosW�exoWKermic"

EoQG iQ�;� EoQG iQ�<� EoQG�iQ�;<

A sWroQJ sWroQJ sWroQJ

B sWroQJ sWroQJ weaN

C weaN weaN sWroQJ

D weaN weaN weaN
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10

[Turn over

27 ,W�Kas�EeeQ�suJJesWeG�WKaW�WKe�cars�oI�WKe�IuWure�couOG�Ee�powereG�E\�IueO�ceOOs.�2Qe�W\pe�
oI� IueO� ceOO� uses� WKe� cKemicaO� reacWioQ� EeWweeQ� ox\JeQ� aQG� K\GroJeQ� Wo� proGuce�
eOecWriciW\.

:KaW�wouOG�Ee�a�GisaGYaQWaJe�oI�usiQJ�WKis�W\pe�oI�IueO�ceOO�Wo�power�a�car"

A $�car�caQQoW�Ee�powereG�E\�eOecWriciW\.
B 7Ke�K\GroJeQ�WaQN�miJKW�spOiW�iQ�aQ�acciGeQW��OeaGiQJ�Wo�aQ�expOosioQ.
C 7Ke�proGucW�oI�WKe�reacWioQ�EeWweeQ�ox\JeQ�aQG�K\GroJeQ�is�Woxic.
D 7Ke�ox\JeQ�wouOG�QeeG�Wo�Ee�oEWaiQeG�Irom�air.

28 1iWroJeQ�GioxiGe��12���is�a�GarN�ErowQ�Jas�WKaW�Gecomposes�aW�eTuiOiErium��as�sKowQ.

�12� �J�� �12��J����2� �J�
���������������������������������������������GarN�ErowQ�������������coOourOess������

7Ke�GiaJram�sKows�a�JOass�IOasN�coQWaiQiQJ�a�mixWure�oI�WKe�WKree�Jases.
7Ke�mixWure�is�paOe�ErowQ.

0ore�ox\JeQ�is�IormeG�iQ WKe�IOasN.

:KaW�coOour�cKaQJe�is�seeQ�iQ WKe�IOasN"�

A 7Kere�is�Qo�cKaQJe.
B ,W�WurQs�coOourOess.
C ,W�Eecomes�GarNer�ErowQ.
D ,W�Eecomes�paOer�ErowQ.

29 ,Q�WKe�+aEer�process��QiWroJeQ�aQG�K\GroJeQ�reacW�Wo�Iorm�ammoQia.

1� �J�����+� �J�� �1+� �J������������ǻ+� �í���N-

:KicK�IacWor iQcreases�EoWK�WKe�speeG�oI�reacWioQ�aQG�WKe�amouQW�oI�ammoQia�proGuceG"

A aGGiWioQ�oI�a�caWaO\sW
B GecreasiQJ�WKe�WemperaWure
C iQcreasiQJ�WKe�pressure
D iQcreasiQJ�WKe�WemperaWure
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11

[Turn over

30 $�sampOe�oI�cOeaQ��Gr\�air�is�passeG�oYer�KoW�copper�uQWiO�aOO�WKe�ox\JeQ�iQ�WKe�air�reacWs�
wiWK�WKe�copper.

7Ke�YoOume�oI�air�Gecreases�E\����cm�.

:KaW�was�WKe�iQiWiaO�YoOume�oI�WKe�sampOe�oI�air"�

A ���cm� B ����cm� C ����cm� D ����cm�

31 :K\�are�caWaO\Wic�coQYerWers�IiWWeG�Wo�car�exKausWs"

A Wo�Gecrease�WKe�amouQW�oI�carEoQ�GioxiGe�emiWWeG
B Wo�Gecrease�WKe�amouQW�oI�QiWroJeQ�oxiGes�emiWWeG
C Wo�improYe�eQerJ\�coQserYaWioQ
D Wo�reGuce�JOoEaO�warmiQJ

32 'r\�air�is�a�mixWure�oI�Jases�oI�wKicK�����is�QiWroJeQ�aQG�ox\JeQ.

:KaW�is�WKe�maiQ�coQsWiWueQW�oI�WKe�remaiQiQJ���"

A arJoQ C K\GroJeQ
B KeOium D waWer�Yapour

33 7Ke�GiaJram�sKows�eWKaQoO�EurQiQJ�iQ�a�seaOeG�Mar.

7Ke�mass�oI�oQe�Jas�iQ�WKe�Mar�Goes�QoW�cKaQJe.�

:KicK�Jas�is�WKis"

A carEoQ�GioxiGe C ox\JeQ

B QiWroJeQ D waWer�Yapour
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12

[Turn over

34 7Ke GiaJram�sKows�WKe�IracWioQaO�GisWiOOaWioQ oI�cruGe�oiO.

:KicK�sWaWemeQW�is�correcW"

A EacK�IracWioQ�coQsisWs�oI�a�siQJOe�compouQG.
B )racWioQ�P Kas�WKe�KiJKesW�EoiOiQJ�poiQW.
C 7Ke�KiJKesW�WemperaWure�is�aW�WKe�Wop�oI�WKe�coOumQ.
D 7Ke�QapKWKa�IracWioQ�is�useG�as�IeeGsWocN�Ior�WKe�cKemicaO�iQGusWr\.

35 :KicK� properW\� oI� a� OiTuiG� esWer� caQ� Ee� useG� Wo� cKecN� iWs� puriW\� EeIore� use� as� a� IooG�
IOaYouriQJ"

A EoiOiQJ�poiQW C smeOO
B coOour D soOuEiOiW\�iQ�waWer

36 :KicK�compouQG�is�WKe�mosW�Yiscous�aQG�WKe�OeasW�IOammaEOe"

A &�+�� B &�+�� C &��+�� D &��+��

37 +ow�maQ\�oI�WKe�IoOOowiQJ�sWrucWures sKow�aQ�uQsaWuraWeG�K\GrocarEoQ�moOecuOe"

A � B � C � D �
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13

[Turn over

38 7Kis�is�WKe�sWrucWuraO�oI�propaQ���oO.

:KicK�oI�WKe�IoOOowiQJ�is�aQ�isomer�oI�propaQ���oO"

A C

B D

39 7Ke�GiaJram�sKows�a�secWioQ�oI�a�poO\mer.

:KicK�aONeQe�is�useG�Wo�maNe�WKis�poO\mer"

A &+�&+ő&+�

B &+�&+�&+ő&+�

C &+�&+�&+ő&+&+�

D &+�&+ő&+&+�
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14

[Turn over

40 7Ke�GiaJram�sKows�WKe�parWiaO�sWrucWures�oI�Wwo�GiIIereQW�poO\mers.

:KicK�cKemicaO�s\mEoOs�sKouOG�repOace�W� X� Y aQG Z"�

W X Y Z 

A &� 1� +� 2�

B 1� +� 2� &�

C 2� &� +� 1�

D 2� &� 1� +�

END OF PAPER
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[Turn over

Name and Index Number� 

������������������������������������������������������������������������������������� ������������������������������

Class�

SENG KANG SECONDARY SCHOOL
PRELIMINARY EXAMINATION

��

CHEMISTRY (REVISED) 6092/02
Secondary 4 Express 7 August 2018

Paper�� 7Keor\ 1 hour 45 minutes

&aQGiGaWes�aQswer�oQ�WKe�4uesWioQ�Paper.
1o�$GGiWioQaO�0aWeriaOs�are�reTuireG.

READ THESE INSTRUCTIONS FIRST

:riWe�\our�iQGex�QumEer�aQG�Qame�oQ�aOO�WKe�worN�\ou�KaQG�iQ.
:riWe�iQ�GarN�EOue�or EOacN�peQ�oQ�EoWK�siGes�oI�WKe�paper.
<ou�ma\�use�a�soIW�peQciO�Ior�aQ\�GiaJrams��JrapKs�or�rouJK�worNiQJ.
'o�QoW�use�sWapOes��paper�cOips��KiJKOiJKWers��JOue�or�correcWioQ�IOuiG.

Section A
$Qswer�all TuesWioQs�iQ�WKe�spaces�proYiGeG.

Section B 
$Qswer�aOO three TuesWioQs��WKe�OasW�TuesWioQ�is�iQ�WKe�Iorm�eiWKer�or.�

$W�WKe�eQG�oI�WKe�examiQaWioQ��IasWeQ�aOO�\our�worN�secureO\�WoJeWKer.
7Ke�QumEer�oI�marNs�is�JiYeQ�iQ�EracNeWs�>���@�aW�WKe�eQG�oI�eacK�TuesWioQ�
or�parW�TuesWioQ.��

$�cop\�oI�WKe�PerioGic�7aEOe�is�priQWeG�oQ�paJe���.�
7Ke� use� oI� aQ� approYeG� scieQWiIic� caOcuOaWor� is� expecWeG�� wKere�
appropriaWe.

For Examiner¶s use
Section A / 50

1 � �
2 � �
3 � ��
4 � �
5 � �
6 � ��
7 ���

Section B / 30
8 � ��
9 � �

10 ����

Total / 80

Total � / 100

Parent¶s / Guardian¶s Signature�  «««««««.««««...

7Kis�GocumeQW�coQsisWs�oI 22 priQWeG�paJes.�

Do not turn over the page until you are told to do so.
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2 

[Turn over

Section A

$Qswer�all WKe�TuesWioQs�iQ�WKis�secWioQ�iQ�WKe�spaces�proYiGeG.

A1 )iJ.��.��sKows�parW�oI�WKe�PerioGic�7aEOe.

Fig. 1.1

$Qswer�WKe�IoOOowiQJ�TuesWioQs�usiQJ�only WKe�eOemeQWs�sKowQ�iQ�)iJ.��.�.
EacK�eOemeQW�caQ�Ee�useG�oQce��more�WKaQ�oQce�or�QoW�aW�aOO.

:riWe�WKe�symbol Ior

(a) aQ�eOemeQW�wKicK�is�useG�as�a�Jas�iQ�EaOOooQs� ««««««««.. >�@

(b) aQ�eOemeQW�wKicK�Iorms�aQ�ioQ�oI�W\pe�X �í� ««««««««.. >�@

(c) aQ� eOemeQW� wKicK� is� a� caWaO\sW� Ior� WKe� proGucWioQ oI�
ammoQia�� ««««««««..� >�@

(d) Wwo� eOemeQWs� wKicK� comEiQe� Wo� Iorm� a� compouQG� WKaW
causes�aciG�raiQ� .«««�aQG�«...«. >�@

(e) aQ�eOemeQW�wKicK� Iorms� ioQs� iQ�aTueous�soOuWioQ�wKicK�
JiYes a�wKiWe�precipiWaWe�oQ� reacWioQ�wiWK�aciGiIieG�siOYer�
QiWraWe. ««««««««..� >�@

>7oWaO���@
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3 

[Turn over

A2 &KOoropK\OO� is� a� JreeQ� piJmeQW� IouQG� iQ�JreeQ� OeaYes.� µ2OG¶� cKOoropK\OO� caQ� Gecompose�
iQWo�pKaeopK\WiQ��a�Jre\�piJmeQW�moOecuOe.

$� sWuGeQW� carrieG� ouW� a� cKromaWoJrapK\� Wo� compare� WKe� exWracWs� oI� spiQacK� OeaYes�
oEWaiQeG�Irom�Wwo�GiIIereQW�sources.

)iJ.��.��sKows�WKe�resuOWs�oQ�WKe�cKromaWoJram.

Fig. 2.1

(a) 8siQJ� WKe� iQIormaWioQ� iQ� )iJ.� �.��� GescriEe� WKe� resuOW� oEWaiQeG� Ior� WKe� exWracW� Irom�
Iro]eQ�spiQacK.

««««««««..««««.««««««««««««««««««««««

««««««««..««««.«««««««««««««««««««««« >�@

(b) &aOcuOaWe�WKe�5I YaOue�oI�cKOoropK\OO�iQ�WKe�experimeQW.

5I YaOue�oI�cKOoropK\OO�««««««««. >�@

(c) 7Ke�sWuGeQW�coQcOuGeG�WKaW WKe�spiQacK�EouJKW�Irom�WKe marNeW� is�IresKer�WKaQ�WKe�
Iro]eQ�spiQacK�EouJKW�Irom�WKe�supermarNeW.
8siQJ�WKe�iQIormaWioQ�iQ�)iJ.��.���expOaiQ�Kis�reasoQiQJ.

««««««««..««««.«««««««««««««««««««««« >�@

>7oWaO���@
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4 

[Turn over

A3 (a) 6iOicoQ�Kas�WKree�QaWuraOO\�occurriQJ�isoWopes.
&ompOeWe 7aEOe��.��Ior�Wwo�oI�WKese�isoWopes.

Table 3.1

isoWope ��6i ��6i

aWomic�QumEer ��

QumEer�oI�QeuWroQs ��

QucOeoQ�QumEer

>�@

(b) 6iOicoQ�,9��cKOoriGe� is�a�simpOe�moOecuOar�compouQG�aQG�exisWs�as�a� OiTuiG�aW�room�
WemperaWure.

(i) 6uJJesW�two pK\sicaO�properWies�oI�siOicoQ�,9��cKOoriGe��oWKer�WKaQ�soOuEiOiW\.

««««««««««««««««««««««««««««««««.

««««««««««««««««««««««««««««««««. >�@

(ii) 'raw� a� GiaJram� Wo� sKow� WKe� arraQJemeQW� oI� eOecWroQs� iQ� a� moOecuOe� oI�
siOicoQ�,9� cKOoriGe.�<ou�oQO\�QeeG�Wo�sKow�ouWer�sKeOO�eOecWroQs.

>�@

www.KiasuExamPaper.com 

460



5 

[Turn over

(c) 6iOicoQ�,9��cKOoriGe�reacWs�wiWK�waWer�Wo�Iorm�siOicoQ�,9��oxiGe aQG�aQ aciGic�proGucW.

)iJ.��.��sKows parW�oI�WKe�sWrucWure�oI�siOicoQ�,9��oxiGe.

Fig. 3.2

(i) &oQsWrucW� aQ� eTuaWioQ�� iQcOuGiQJ� sWaWe� s\mEoOs�� Ior� WKe� reacWioQ� EeWweeQ�
siOicoQ�,9��cKOoriGe�wiWK�waWer.

««««««««««««««««««««««««««««««««. >�@

(ii) $�sWuGeQW�cOaims� WKaW� WKe�pK\sicaO�properWies�oI�siOicoQ�,9��oxiGe� is�simiOar� Wo�
WKaW�oI�siOicoQ�,9��cKOoriGe.�
ExpOaiQ��iQ�Werms�oI�sWrucWure�aQG�EoQGiQJ��wK\�WKe sWuGeQW¶s cOaim is�wroQJ.�

««««««««««««««««««««««««««««««««.

««««««««««««««««««««««««««««««««.

««««««««««««««««««««««««««««««««.

««««««««««««««««««««««««««««««««. >�@

>7oWaO����@
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6 

[Turn over

A4 0eWKaQe��eWKaQe�aQG�propaQe�are�aOO�Jases�aW�room�WemperaWure.

(a) 6WaWe�oQe�possiEOe�eQYiroQmeQWaO�coQseTueQce�oI� WKe�preseQce�oI�meWKaQe� iQ� WKe�
aWmospKere.

««««««««..««««.«««««««««««««««««««««« >�@

(b) EWKaQe� reacWs�wiWK�cKOoriQe� iQ� WKe�preseQce�oI�uOWraYioOeW� OiJKW� Wo�JiYe�a�QumEer�oI�
GiIIereQW�compouQGs.
$��.��J�sampOe�oI�oQe�oI�WKese�compouQGs�coQWaiQs��.���J�oI�K\GroJeQ���.���J�oI�
carEoQ�aQG��.���J�oI�cKOoriQe.

(i) &aOcuOaWe�WKe�empiricaO�IormuOa�oI�WKis�compouQG.

empiricaO�IormuOa�««««««««. >�@

(ii) 7Ke�reOaWiYe�moOecuOar�mass�oI�WKe�compouQG�is���.
'eGuce�WKe�moOecuOar�IormuOa�oI�WKe�compouQG.

««««««««««««««««««««««««««««««««. >�@

(c) (i) ExpOaiQ�wK\ propaQe�GiIIuses�IasWer�aW�����&�WKaQ�aW����&.

««««««««««««««««««««««««««««««««.

««««««««««««««««««««««««««««««««. >�@

(ii) ExpOaiQ� wK\� GiIIusioQ� couOG� Ee� useG� Wo� separaWe� a�mixWure� oI�meWKaQe� aQG�
propaQe.

««««««««««««««««««««««««««««««««.

««««««««««««««««««««««««««««««««.

««««««««««««««««««««««««««««««««. >�@

>7oWaO���@
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7 

[Turn over

A5 /eaG is�wiGeO\�useG�Wo�maNe�OeaG�aciG�car�EaWWeries.

/eaG�caQ�Ee�exWracWeG�Irom�cerrusiWe� PE&2�� iQ a�Wwo�sWaJe�process.
6WaJe�������������PE&2� ĺ�PE2���&2�

6WaJe�������������PE2���&�ĺ�PE���&2

(a) ExpOaiQ�iI�WKe�reacWioQ�Irom�sWaJe���is�exoWKermic�or�eQGoWKermic.�

««««««««..««««.««««««««««««««««««««««

««««««««..««««.«««««««««««««««««««««« >�@

(b) ExpOaiQ�wK\�WKe�Jas�Irom�sWaJe���musW�Ee�remoYeG�Ior�WKe�saIeW\�oI�WKe�worNers.

««««««««..««««.«««««««««««««««««««««« >�@

(c) ,Q� WKe� OaEoraWor\�� Wwo� experimeQWs� were� seW� up� usiQJ� OeaG� meWaO�� as� sKowQ� iQ��
)iJ.��.�.
%oWK�experimeQWs�were coQGucWeG�aW�room�WemperaWure�oI����&.

Fig. 5.1

)or�eacK�experimeQW��GescriEe�wKaW�\ou�wouOG�oEserYe�aQG�Kow�\ou�wouOG�WesW�aQ\�
Jas�es��eYoOYeG��iI�aQ\.�:riWe�aQ�eTuaWioQ�Ior�aQ\�one oI�WKe�reacWioQs iQ�)iJ.��.�.�

««««««««..««««.««««««««««««««««««««««

««««««««..««««.««««««««««««««««««««««

««««««««..««««.««««««««««««««««««««««

««««««««..««««.««««««««««««««««««««««

««««««««..««««.«««««««««««««««««««««« >�@

>7oWaO���@

OeaG�meWaO OeaG�meWaO

GiOuWe�
suOIuric��
aciG

aTueous�
copper�,,�
suOIaWe
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8 

[Turn over

A6 0oOWeQ�]iQc�cKOoriGe�caQ�Ee�eOecWroO\seG�usiQJ�WKe�apparaWus�as�sKowQ�iQ�)iJ.��.�.

Fig. 6.1

(a) ExpOaiQ�wK\�]iQc�cKOoriGe�coQGucWs�eOecWriciW\�wKeQ�moOWeQ��EuW�QoW�wKeQ�soOiG.�

««««««««..««««.««««««««««««««««««««««

««««««««..««««.««««««««««««««««««««««

««««««««..««««.«««««««««««««««««««««« >�@

(b) PreGicW�WKe�proGucWs�oI�WKis�eOecWroO\sis�aW

WKe�aQoGe��««..««««.«.««««««««««««««««««««« >�@

WKe�caWKoGe.�«««..««««...«««««««««««««««««««« >�@

(c) :KeQ�a�GiOuWe�aTueous�soOuWioQ�oI�]iQc�cKOoriGe� is�eOecWroO\seG��K\GroxiGe� ioQs�are�
coQYerWeG�Wo�ox\JeQ�aW�WKe�aQoGe.
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,Q�eacK�experimeQW���.���J�oI�meWaO�carEoQaWe�was�KeaWeG�Wo�WKe�same�WemperaWure�
usiQJ� IOame� oI� WKe� same� iQWeQsiW\.� 7Ke� YoOume� oI� carEoQ� GioxiGe� proGuceG� was�
measureG�aW�eYer\�miQuWe�iQWerYaO.

(i) 6uJJesW wK\� Yer\� OiWWOe� carEoQ� GioxiGe� was� coOOecWeG� aW� WKe� sWarW� oI� eacK�
experimeQW.

««««««««««««««««««««««««««««««««.

««««««««««««««««««««««««««««««««. >�@

(ii) 8siQJ� WKe� iQIormaWioQ� iQ� )iJ.� ��.��� expOaiQ� wK\� WKe� GecomposiWioQ� oI� meWaO�
carEoQaWes�were not compOeWeG aW�WKe�eQG�oI�WKe�iQYesWiJaWioQ.

««««««««««««««««««««««««««««««««.

««««««««««««««««««««««««««««««««. >�@
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[Turn over

(iii) 8siQJ� only WKe� iQIormaWioQ� iQ )iJ.� ��.��� sWaWe� aQG� expOaiQ� wKicK� meWaO�
carEoQaWe�GecomposeG�aW�WKe�IasWesW�raWe.

««««««««««««««««««««««««««««««««.

««««««««««««««««««««««««««««««««.

««««««««««««««««««««««««««««««««. >�@

(iv) 'escriEe�aQG�expOaiQ�Kow�WKe�YoOume�oI carEoQ�GioxiGe�wiOO�cKaQJe�wiWK�Wime�iI�
soGium�carEoQaWe�was�useG�Ior�WKe�experimeQW.

««««««««««««««««««««««««««««««««.

««««««««««««««««««««««««««««««««. >�@

(b) 7wo�sampOes�oI�a�copper�ore�KaYe�EeeQ�GiscoYereG.�7Ke\�coQWaiQ�GiIIereQW�amouQWs�
oI�copper�,,��carEoQaWe�EuW�Qo�oWKer�carEoQaWe.

:KeQ�excess�GiOuWe�aciG� is�mixeG�wiWK� WKe�powGereG�ore�� a�Jas� is� proGuceG.�7Ke
YoOume�oI�Jas�eYoOYeG� is� a�measure�oI� WKe�amouQW�oI� copper�,,�� carEoQaWe� iQ� WKe�
ore.

2uWOiQe aQ�experimeQW�WKaW�compares�WKe�amouQWs�oI�copper�,,��carEoQaWe iQ�WKe�Wwo�
GiIIereQW�ores.�<ou�ma\�iQcOuGe�a�GiaJram�iI�iW�KeOps�\ou�Wo�aQswer�WKe�TuesWioQ.

««««««««..««««.««««««««««««««««««««««

««««««««..««««.««««««««««««««««««««««

««««««««..««««.««««««««««««««««««««««

««««««««..««««.««««««««««««««««««««««

««««««««..««««.««««««««««««««««««««««

««««««««..««««.««««««««««««««««««««««

««««««««..««««.««««««««««««««««««««««

««««««««..««««.«««««««««««««««««««««« >�@

>7oWaO����@

END OF PAPER
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SECONDARY FOUR CHEMISTRY PRELIM EXAM MARKING SCHEME

PAPER 1 [40 marks]
1 2 3 4 5 6 7 8 9 10
C B D C B A B A B D 
11 12 13 14 15 16 17 18 19 20
A C A D C C B A A D 
21 22 23 24 25 26 27 28 29 30
A C A A D C B D C C 
31 32 33 34 35 36 37 38 39 40
B A B D A D A B B D 

PAPER 2 [80 marks]
Section A [50 marks]

A1 (a) +e�[1] (b) 1�P�$s�[1] (c) )e [1] (d) 6�aQG�2��1�aQG�2��&�aQG�2�[1]

(e) &l [1]

[Overall of 1 m will be deducted if candidates never follow the instruction to write 
chemical symbol.]

A2 (a) 7Ke�exWracW�Irom�Iro]eQ�spiQacK coQWaiQs�xaQWKopK\OO� cKOoropK\OO� pKaeopK\WiQ aQG a
��oQe�uQNQowQ�spoW���suEsWaQce. [1]

(b) 5I  ସ଼  �.��� ���siJ.�IiJ.��[1]

(c) 7Ke�Iro]eQ�spiQacK coQWaiQs WKe�µoOG¶�cKOoropK\OO� pKaeopK\WiQ� [1] iQGicaWiQJ�WKaW�iW�is
Qo� OoQJer� IresK. or 7Ke�spiQacK�EouJKW� Irom� WKe�marNeW Goes�QoW�coQWaiQ WKe� µoOG¶
cKOoropK\OO� pKaeopK\WiQ.

A3 (a) [1 m for every 2 correct answers� max. of 2 m]

isoWope ��6i ��6i

aWomic�QumEer 14 ��

QumEer�oI�QeuWroQs �� 16

QucOeoQ�QumEer 28 30

(b) (i) 1 m for any correct answer� max. of 2 m�
� Oow�meOWiQJ�poiQW�aQG�EoiOiQJ�poiQW
� poor�eOecWricaO�coQGucWor���caQQoW�coQGucW�eOecWriciW\���JooG�iQsuOaWor

www.KiasuExamPaper.com

A C A A D C B D C C 
31 32 33 34 35 36 37 38 39393939393 40
B A B D A D A B BBBBBBBBBBBBBBBB D

PAPER 2 [80 marks]
Section A [50 marks]

A1 (a) +e�[1] (b) 1�P�$s�[1] (c) )e [1[1[1[1[1[1[1[1[1[1[1[1[1[1[1[[[[[[ ]]]]]]]]]]]]]]]]]] (dddddddd))))))))))))))))))))))))))))))))))))))))))))))) 666666666666666�6666666�6666666666666666666666�666666666666666666666666666�66666666666666666666666666666�666666666666666666666666666666666 aQaQaQaQaQaQaQaQaQaQaQaQaQaQaQaQaQaQaQaQaQaQaaaQaQaQaQaQaaaQaaQaQaQaQaaaaaaaaQaQQaaaaQaQaQaQaaaaaQQaaQaaaaaQaQaQaQaQQQaQaQQaaQaQQQQaQaaQQQaQQQQQQQQQaQQQQQQQQQQaQaaa GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG 2�2�2�2�2�22�2�2�2�2��2�2�22�2�2�22�2�2�2�222�2�2�222�2�2�2�222�2�222�2�2�22�222�2�22�2�2�2�2�2�22222�2�2�2�22�2��2��2�2�2�2222��2�2�2�2�22222�2�222�2�222��2�2��2�2�2�2�222�2�2�2222���2222222�2��22�22222�2��22��222�� 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 aaaaaaaaaaaaaaaaaaaaaQGQGQGQGQGQG 222222�������&&&&&& aQaQaQaQaQaQGGGGGG 222222 [1]

(e) &l [1]

[Overall of 1 m will be deductctctctctctctctctctctctctctctctctctctcttc edededededededededeeddededdedddede iiiiiiiiiiiif ffffffffffffffffff caacacaacaaaaaaacaaacacacacaacc ndndndndndnddnddndndndndnddndndndnddndn idiiidididiiidiiidiiiiidiii ates nnnnnnnnnnnnnnnnnnnnevvvvvvvvvvvvvvvvvver follow thhhhhhhhhhhhhhhheeeee eeeeeeeee inininininininiinininininininininstruction to write 
chemical symbol.]

A2 (a) 7Ke exWracW�Irom�Iro]eQ�spiQacK coQWQ aiaiQs�xaQWKoKopKpK\O\OOO� cKccc OoropK\OO� pKaeopK\WiQ aQG a
��oQe�uQNQowQ�spoW���suEsWaQcee. [1[1[1[1[1[1[1[1[11[11[1[1[1[11[1[1[1[ ]]]]]]]]]]]]]

(b) 5I  ସ଼  �.��� ���siJ.�IiJ.��[1[1[1[[1[1[1[1[1[[1[[[[1[1[1[ ]]]]]]]]

(c) 7Ke�Iro]eQ�spiQacK coQWaiQs WKWKe�e�µoµoOG¶�cKcKOoOoropKK\OO� pKaeopK\WiQ� [1] iQGicaWiQJ�WKaW�iW�is
Qo� OoQJer� IressK. orororrororororrroor 7K7 e�spspiQiQacacKK EouJKW� Irom� WKe�marNeW Goes�QoW�coQWaiQ WKe� µoOG¶
cKOoropK\O\OOO�� pKaeaea opo K\WiWiQQ..

A3 (a) [1 mmmmmmmmmmmmmmmmmm fffffffffffffffffffffforororororororororororororororrororroo eeeeeeeeeeeeeeeeeeeeeeveveveeeeeeveeeeeeeeeryryryryryryryryryryryryryryryryryyryyyy 2222222222222 cccccccccccccccccccccccororoorororororororororoororororororooo rerererererrerereererrrererrrr ct answers� max. of 2 m]

isissoWoWope ��6i ��6i

aWomic�QumEer 14 ��
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(ii)

(c) (i) 6i&l� �l�����+�2��l� ĺ 6i2� �s�����+&l �aT�
[1 m for all correct chemical formulae and balanced eTuation� 1 m for all 
correct state symbols]

(ii) 1 m Ior�meQWioQiQJ�6i2� KaYiQJ�a�WKree�GimeQsioQaO�JiaQW�moOecuOar�sWrucWure
�wKereas�6i&l� Kas�a�simpOe�moOecuOar�sWrucWure�
1 m for any following description related to bonding�
� eacK�siOicoQ�aWom�is�coYaOeQWO\�EoQGeG�Wo���ox\JeQ�aWoms�aQG�eacK�ox\JeQ
aWom�is�coYaOeQWO\�EoQGeG�Wo���siOicoQ�aWoms

� WKe� sWroQJ� coYaOeQW� EoQGs� iQ� siOicoQ�,9�� oxiGe� are� GiIIicuOW� Wo� oYercome�aQG
KeQce��Kas�a�KiJK�meOWiQJ�poiQW�� uQOiNe� siOicoQ�,9�� cKOoriGe�wKicK�Kas�weaN
YaQ�Ger�:aaOs� Iorces�oI�aWWracWioQ� ��weaN� iQWermoOecuOar� Iorces�oI�aWWracWioQ
EeWweeQ� WKe� moOecuOes� WKaW� is� eas\� Wo� oYercome� aQG� KeQce�� Kas� a� Oow
meOWiQJ�poiQW

A4 (a) 0eWKaQe�Wraps�KeaW��causiQJ�JOoEaO�warmiQJ. [1]

(b) (i) & + &l

0ass���J �.��� �.�� �.���

$r �� � ��.�

1o.�oI�
moOes

0.2Ͷ212 ൌ 0.0201͸ 0.0Ͷ1 ൌ 0.0Ͷ 0.͹18͵5.5 ൌ 0.02022 [1]
or

[1]5aWio 0.0201͸0.0201͸ ൌ 1 0.0Ͷ0.201͸ ൎ 2 0.020220.0201͸ ൎ 1
EmpiricaO�IormuOa� �&+�&l [1]

(ii) 0r oI�&+�&l  ����������������.�� ���.�

Q� � ଽଽସଽ.ହ ൌ 2
+eQce��moOecuOar�IormuOa� ��&+�&l��  &�+�&l� [1]

(c) (i) $W� KiJKer� WemperaWure oI� ����&�� WKe� propaQe� moOecuOes� KaYe� more� NiQeWic
eQerJ\ [1] aQG� KeQce� moYe IasWer�� as� compareG� Wo� a� Oower� WemperaWure� oI�
���&.

(ii) 0oOecuOes�parWicOes KaYe� GiIIereQW �reOaWiYe� moOecuOar�� masses�� sucK� WKaW
meWKaQe Kas�a�0r oI��� wKereas�propaQe Kas�a�0r oI���.�[1]
0eWKaQe� �moOecuOes�� moYe� or� GiIIuse� IasWer� �� propaQe �moOecuOes�� moYe� or
GiIIuse�sOowesW [1]

6i&l

&l

&l

&l

î
î

î
î

î
î

î
î

î
î

î
î

î î

î î

î î

î î

î î

î î

[1 m for showing 1 Si atom with 4 Cl
atoms� 
1 m for showing correct number of 
electrons, including the sharing of 
electrons]
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(ii)

(c) (i) 6i&l� �l��� �+�2��l� ĺ 6i2� �s�����+&&ll �a�aT�
[1 mmmmmmmmmmmmmmmmmmmmmm for alllllllllllllllllll cccccccccccccccccccccorororrorororororororororororrorororoo rerrrrereeerererrreerrrrerrr ct chchchchccchchcchcchcchccchcchchhemeeeeeeeeeeee ical fororororrororororororororororororoooro mumuumumumumumumumumumuumumumumumumummmmm lalalalalalalalalalalalalalalalalalaaaalalaae ee e ee ee e eee eeeeeeee and balanced eTuation� 1 m f
cococococoococoooooooooooooorrrrrrrrrrrrrrrreccccccct tttttttttttttttttt stsssssssssssssss ate sysysysysysysysysysysysysysysysysysyysyysymbmmmmmmmmmmmmmm ololololololololollolllolololoooo s]s]s]s]s]sssss]ss]s]s]s]s]sss]]]]

(ii)i 1 mmmmmmmmmmmmmmmmmmmmm Ior�meQWioQiiQJQJ 66i2�� KaKaYiYiQJQJ aa�WKree�GimeQsioQaO�JiaQW�moOecuOar�sWru
�wKereas�6i&l� KaKas�s a�a sisimpmpOeOe mmoOoOecuOar�sWrucWure�
1111111111111111111 m fofffffffffff r rrrrrrrrrrrrrrrrrrrrr any folllllllllllllllllllllllllllllllllllllllllllowowowowowowowowowowowowowoowowowowwowowowwwwininininininininnninnnininnniinnninininnggg g dedededededededededededededededededeedededescscscscscscsscscscscscscscscscscscsss riptttttion related to bonding�
� eaacKcK�siOiccoQoQ aaWoWom�m isi �coYaOeQWO\�EoQGeG�Wo���ox\JeQ�aWoms�aQG�eacK�ox
aWaWom�is�s cocoYaYaOeOeQWQWO\O\�EoQGeG�Wo���siOicoQ�aWoms

� WKe�e� sWsWroroQJQJ ccoYoYaOeQW� EoQGs� iQ� siOicoQ�,9�� oxiGe� are� GiIIicuOW� Wo� oYercom
KeKeQcQce�e� KKasas�a�KiJK�meOWiQJ�poiQW�� uQOiNe� siOicoQ�,9�� cKOoriGe�wKicK�Kas
YaYaQ�Q GeGer�r :aaOs� Iorces�oI�aWWracWioQ ��weaN� iQWermoOecuOar� Iorces�oI�aWWr
EeEeWwWweeQ� WKe� moOecuOes� WKaW� is� eas\� Wo� oYercome� aQG� KeQce�� Kas�
mem OWiQJ�poiQW

A4 (a) 0eWKaQe Wraps�KeaW��causiQJ JOoEaO�warmiQJ. [1]

6i&l

&l

&l

&l

î
î

î
î

î
î

î
î

î
îîîîîîîîîîîîîîîîî

î
î

îîîîîîîîîîîîîîîî îîîîîîîîîîîî

îî îî

î î

î î

îîîîîîîîîîîîîî îîîîîîîîîîîîîî

î î

[1 m for shooooooooooowiwiwiwiwiwiwiwiwiwiwingngngngngngngngngngng 11111111111 Si atom with
atoms� 
1 m for shshshshshshshshshshshowowowowowowowowowowowinininininininininininggggggggggg correct numb
electrononononononononononons,s,s,s,s,s,s,s,s,s,s, iiiiiiiiinc uluuuulululululuudididididididddididing tttttttttthehehhhhhhhhh  shari
eleccccccccccctrtrtrtrtrtrtrtrtrtrtrononononononononononons]s]s]s]s]s]s]s]s]s]s]
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A5 (a) EQGoWKermic [1]��Eecause�KeaW� is� WaNeQ� iQ GuriQJ�GecomposiWioQ [1] Wo�EreaN�GowQ�
WKe�OeaG�,,��carEoQaWe�iQWo�smaOOer�compouQGs.

(b) &arEoQ�moQoxiGe is�a�Woxic �poisoQous� Jas�poOOuWaQW.
or carEoQ� moQoxiGe� comEiQes� wiWK� KaemoJOoEiQ� iQ� our� reG� EOooG� ceOOs Wo� Iorm� a
sWaEOe�carEox\KaemoJOoEiQ��wKicK�GepriYes our�EoG\�oI�ox\JeQ.
Reject: &2� is� aQ� air� poOOuWaQW� �� causes� GeaWK� �� EreaWKiQJ� GiIIicuOW\ as� Qo� scieQWiIic
expOaQaWioQ�was�JiYeQ.

(c) 5eacWioQ�oI�OeaG�meWaO�wiWK�aTueous�copper�,,��suOIaWe�
NOTE: Lead is a more reactive metal than copper and hence able to displace
copper from copper(II) sulfate.

2EserYaWioQ��EOue�copper�,,��suOIaWe� IaGes� �WurQs�coOourOess�� ��5eGGisK�ErowQ��piQN�
GeposiWs�seeQ.�[1]

ETuaWioQ��PE���&u62� ĺ�PE62� ��&u�[2]
5eacWioQ�oI�OeaG�meWaO�wiWK�GiOuWe�suOIuric�aciG�
NOTE: Lead(II) sulfate is an insoluble salt, which prevents further reaction of
lead with dilute sulfuric acid. Hence, reaction will not go to completion and that
lead will appear as if it is unreactive with the acid. No effervescence will be
seen as the reaction is way too slow.

2EserYaWioQ��Qo�YisiEOe��oEserYaEOe��cKaQJe or wKiWe�GeposiWs�oQ�OeaG�meWaO [1]
Reject: EIIerYesceQce� �EuEEOes��seeQ.� ��+\GroJeQ�Jas�eYoOYeG��wKicK�
exWiQJuisKes�WKe�OiJKWeG�spOiQW�wiWK�a µpop¶ souQG.�

ETuaWioQ��PE���+�62� ĺ�PE62� ��+� [2] �EuW�reacWioQ�wiOO�127 Jo�Wo�compOeWioQ��

A6 (a) :KeQ� moOWeQ�� WKe� sWroQJ� eOecWrosWaWic� Iorces� oI� aWWracWioQ� EeWweeQ� WKe� opposiWeO\�
cKarJeG� ioQs��=Q�� aQG�&lí��are�oYercome.�or ,Q�soOiG�sWaWe�� WKe�opposiWeO\�cKarJeG�
ioQs are� KeOG� WoJeWKer� E\� WKe� sWroQJ� eOecWrosWaWic� Iorces� oI� aWWracWioQ aQG� caQ� oQO\�
YiEraWe�aEouW�iQ�IixeG�posiWioQ. [1]
,Q�moOWeQ�sWaWe�� WKe ioQs caQ�sOiGe�arouQG � moYe���are�moEiOe Wo�carr\� WKe�cKarJes�
across� Wo� coQGucW� eOecWriciW\.� [1] or 7Kere� are� Iree�moYiQJ �moEiOe� ioQs iQ�moOWeQ�
sWaWe.
�Reject: aQ\�pKrase�oQ�µeOecWroQs¶ ��µsea�oI�GeOocaOiseG�ioQs¶�

(b) aW�aQoGe��&KOoriQe Jas�eYoOYeG.���&lí�l��ĺ�&l� �J�����eí� [1]

aW caWKoGe��=iQc meWaO�GeposiWeG�oQ�WKe�caWKoGe.��=Q���l�����eí ĺ�=Q�s�� [1]

(c) �2+í�aT��ĺ��+�2�l����2��J�����eí [1]

(d) 7esW��aGG�aTeuous�soGium�K\GroxiGe� �aTueous�ammoQia� Gropwise�� IoOOoweG�E\� iQ
excess [1]
2EserYaWioQs��:KiWe�precipiWaWe��soOuEOe�iQ�excess�JiYiQJ�a�coOourOess�soOuWioQ [1]

(e) 0r oI�=Q&l�  ��������.������.�� ���

1o.�oI�moOes�oI�=Q&l�  ଷ.ସଵଷ଺  �.����moO. [1]

1o.�oI�moOes�oI�>=Q�1+���@&l�  ��.����moO.

0r oI�>=Q�1+���@&l�  ���������������������.��î���� ����

0ass�oI�>=Q�1+���@&l�  ��.����î����� ��.���J ���siJ.�IiJ.��[1]

www.KiasuExamPaper.com

copper from copper(r II(( ) sulfate.II

2EserYaWioQ��EOue�copper�,,��suOIaWe� IaGes� �WurQs coOourOess� ��5eGGisi K�ErowQ��piQN�
GeposiWs�seeQ.�[1]

ETuaWioQ��PE���&u62� ĺ�PE62� ��&u�[2]
5eacWioQ�oI�OeaG�meWaO�wiWK GiOuWe�suOIuric aciG�
NOTE: Lead(II(( ) sulfate is an insoluble salt, which prprprprprprprprprprpreveveveveveveveveveveveeeneneneneneneee tststststststststststs furthhhhhhhhhhhereererererererererr rrrrrrrrrrrrreaeaeaeaeaeaeaeaeaeaeae ctctctctctctctctctctccc iiiiiioii n ofII

lead with dilute sulfuric acid. Hence, reaction will nnnnnnnnnnnnototototototototototototottotototototototttottttttottotototttttotttoottttotototottottotototototttotottttttooooototototottottoooottottoootooooootooooo ggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggoooooo ooooooo ooooooo ooooo oooooooo ooooooo oooooooooooooooooo oooooo oooooooooo ooooooooooooooooooooooo tototototototototototototottttttttttotttttotottototottttttottttotottottottoootoooootoo cccccccccomplplplplplplplplplpllletetettttettttioioioioioioioioiioonnnnnnn nn and that
lead will appear as if it is unreactive with theeeeeeeee aaaaaacacacacacacacacacccaccaaccacacacacacacaccaccacccccaacaccacacaaaacacccacacaccccacaccacacaccacacaccaccacacccccccccaaccccaacaaaaaaacaaaaaaaaaaaaacacaacididididddidiididididididididididdididididididididididididididididdididiidididdididididiididdididdididididddddididddddidddddidddidididdididdddddddidddiddidddddiddddididdddiiiiiiididiiididididiiiiddiiiddidddd..................................... NoNoNNoNoNoNNNoNoNoNoNoNoNoNoNoNoooooooNoNoNoNoNNoNoNoNNooNoNNNNNoooNNoNoNNNNNoNoNoNoNoNoNoNoNNooNoNoNoNoNooNNoNooooNoNoNoooNNNoNoooNNNoNNoNoooNoNooNNNNoNoNooNNoNoNNoNoNoNooNoNNoNoNoNNNoooNNoNNNooNNNNNNooooooNNoooNNNoNoNooNNNNNNooooNoNoooooNNoNoNNooooNooNoNooNNoo eeeeeeeeeeeffffffffff erveeeeeeeeeeescscscscscscscscscsss enenenenenenenenenenencecececcccccc  will be
seen as the reaction is way too slow.

2EserYaWioQ��Qo�YisiEOe��oEserYaEOe� cKaQJe oooroooooooooooooo wKwKwKwKKwKKKKKKKKKKKKKKKKKKKKKKKKKKKKiWiWWWiWWiWWiWiWWiWiWiWWiWiWWiWWWiWWWiWWWWWWWWWiWWWWWWWWWWWWWiWWWWWWWWWWWWWWWWWiWWWWWWWiWiiiiiiiWiWiiiiWiiWWiWiWWWiWiiiWi eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee GeGeGeGeGeGeGeGeGeGeGeGeeGeGeGeGeGeeGeGeGeGeGeGeGeGeGeGeeGeeGeGeGeGeGeGeeGeGeGeGeGeGeeGeGeGeGeGeGeeGeeGeGeGeGeGeGeeGeGeGeGeGeGeGeGeGeGeGeGeGeeeGeeGeGeGeeeGeeGeGeGGGeGeGeeGGGeGeGeGGeGeGeGGGGGGGeGGGeeeeGeGGGGeeeGeGGeeGGGG pppppopopopppppppppppppppopoppppppppopopoppppppppppopopoppppppopopopppppopopopppppopoppppopoppppp sssssissss Ws ooooooQ���OeeeeeaG mmmmmmeWeWeWeWeWeWaOaOaOaOaOaO [1]
Reject: EIIerYesceQcQcQcQcQcQcQcQcQcQcQcQccccce� �E�E�E�E�����E�E��E��E���� uEEOessssssssssssssssss���������������� sesesesesesesesesesssssessseeQ.� ��+\GroJJJJJJJJJJJJJJJeeQeQeQeQeQeQeQeeQeQeQeeQ JJJJJJJJJJJJJJJas eeeeeeeeeeeeeeeeYoYoYoYoYoYoYoYoYoYooYoY OYeG��wKicK
exWiQJuisKesssssssssssss WWWWWWWWWWWWWWWKeKKKKKKKKKKKKK �OiJJJJJJJJKWKKKKKKKKKKKKKKKKK eGeGeGeGeGeGeGeGeGeGeGeeGeGeGeGeGe ssssssssssssspOppppppppppppppppp iQW�wiWKWKWKKKKWKWKKKWKKWKKKKK aaaaaaaaaaaaaaaa µpop¶ souQG.....�...

ETuaWioQ� PE���+�62� ĺ�PE62� ��+� [2[2[2[2[2[2[2[2[2[2[[2[[[[[[ ]]]]]]]]]]]]]]]]]]] �EuW�reaccWiWioQoQ�wiOO�1272727272727 JJJJJo�Wo�compOeWioQ��

A6 (a) :KeQ� moOWeQ�� WKe� sWroQJ� eOe WcWrosWaWaWicic IIororo ceces�s oI� aWWracWioQ� EeWweeQ� WKe� opposiWeO\�
cKarJeG� ioQs��=Q�� aQG�&lí�� arare�e oYoYo erercocomeme.�oooooooooroooooooooo ,Q�soOiG�sWaWe�� WKe opposiWeO\�cKarJeG
ioQs are� KeOG� WoJeWKer� E\� WKeKeK � sWWroroQJJ eeOeOecWcWroosWsWs aWic� Iorces� oI� aWWracWioQ aQG� caQ� oQO\�
YiEraWe�aEouW�iQ�IixeG posiWiooQQ.. [1[1[1[1[1[1[1[1[11[11[1[1[1[1[1[1[1[1[1[[ ]]]]]]]]]]]]]]]]]]]]]]
,Q�moOWeQ�Q sWsWaWe�e WWKeK iooQsQs cacaQQ sOsOiGiGe�e arouQG � moYe���are�moEiOe Wo�carr\� WKe�cKarJes�
across� Wo�o cocoQGQGucW� eOeOececWrWriciciWW\.\.\ � [1] or 7Kere� are JIree�moYiQJ � ��moEiOe� ioQs iQ�moOWeQ
sWaWe.
�Rejejejejejejejejejejejejejejejejeectctctctctctctctctctctctctctctctcttc ::::::::::::::: aQaaQaQaQaQaQaQaaaQaQaQaQaaa \�\�\�\�\�\\�\\�\�\�\\�\\�\\\\\\ pKpKpKpKpKpKpKpKpKpKppKpKpKpKKKpKpKraaaaaaaaaaaaaaaaseseseseseseseseseseseseeseseseseseee ooooooooooooooooooooQQQQQ µeOecWroQs¶ ��µsea�oI�GeOocaOiseG�ioQs¶�

(b) aW�aQoGeGeG �� &K& OoOoririQeQ Jas�eYoOYeG.���&lí�l��ĺ�&l� �J�����eí� [1]

aW caWKoGe�e���=iQc meWaO�GeposiWeG�oQ�WKe�caWKoGe.��=Q���l�����eí ĺ�=Q�s�� [1]

(c) �2+í�aT� ĺ �+�2�l� � 2��J� � �eí [1]
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A7 (a) Temperature:

$�Oower��KiJKer��WemperaWure�JiYes�a�KiJKer��Oower��\ieOG
or $�KiJKer��Oower��WemperaWure�JiYes�a�KiJKer��Oower��raWe [1]
Pressure:

$� KiJKer� pressure� JiYes� a� KiJKer� \ieOG� �iQcrease� iQ� \ieOG� JeWs� Oess� as� pressure�
iQcreases�
or $� KiJKer� pressure� JiYes� a� KiJKer� raWe� �iQcrease� iQ� raWe� iQcreases� as� pressure�
iQcreases� [1]
Catalyst: usiQJ�a�caWaO\sW�speeGs�up�WKe�reacWioQ [1]
Compromised conditions:

$�KiJKer�pressure�JiYes�a KiJKer�raWe�aQG WKereE\�a�KiJKer�\ieOG EuW�iQcreases�cosWs�
aQG�or�risN [1]
$� Oower� WemperaWure� JiYes� a� KiJKer� \ieOG� EuW� a� Oower� raWe� resuOWiQJ� iQ� Oower�
ecoQomicaO�proGucWioQ�oI�eWKaQoO.�[1]
&aWaO\sW�maNes�reacWioQ�IasWer�so�a�Oower�WemperaWure�caQ�Ee�useG.�[1]

(b) )ormaWioQ� oI� eWKaQoO� is IasWer� Ior� reacWioQ� oI� eWKeQe� wiWK� sWeam �� IasWer� reacWioQ
EeWweeQ�eWKeQe�aQG�sWeam �sOower�Ior�IermeQWaWioQ��[1]
&oQceQWraWioQ� oI� eWKaQoO� is� KiJKer� Ior� reacWioQ� oI� eWKeQe� wiWK sWeam� �Oower� Ior
IermeQWaWioQ��[1]
1oQ�reQewaEOe�resource�sucK�as�cruGe�oiO is�useG�Wo�proGuce�eWKeQe�QeeGeG�Ior�WKe
reacWioQ�oI�eWKeQe�wiWK�sWeam�wKiOe�reQewaEOe�resources�sucK�as�suJar�caQe�pOaQWs
are�useG�Wo�exWracW�suJar�Ior�IermeQWaWioQ [1]

Section B [30 marks]

B8 (a) (i) EsWer�OiQNaJe�[1] (ii) :aWer���+�2 [1]

(iii) 6WrucWuraO�IormuOa�oI�propaQe�������WrioO�

[1]
6WrucWuraO�IormuOa�oI�oQe�oI�WKe�carEox\Oic�aciGs�

� �

[1]
(b) &ocoQuW�oiO [1]��as�WKe�perceQWaJe�oI�uQsaWuraWioQ aGGs�up�Wo���������� ����� [1]�

wKicK�is�WKe�OowesW.
(c) NOTE: Since cotton seed molecules and corn oil molecules have similar iodine

numbers, their melting points is not dependent on the degree of unsaturation.

&oWWoQ�seeG�oiO� �moOecuOes� KaYe�KiJKer�moOar�mass���reOaWiYe�moOecuOar�mass WKaQ
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Compromised conditions:

$�KiJKer�pressure�JiYes a KiJKer�raWe aQG WKereE\�a�KiJKer�\ieOG EuEuWW�iQiQcrcreases�cosWs�
aQG�or risN [1]
$$� Oower� J J \ JWemperaWure� JiYes� a� KiJKer� \ieOG� EuW� a� Oower rraWaWee� reresusuOWOWiQJ� iQ� r�Oower
ecoQomicaO�proGucWioQ�oI�eWKaQoO. [1]
&aWaO\sW�maNes�reacWioQ�IasWer�so�a�Oower�WemperaWure�caaaaQQQQQQ EeEeEeEeEEeEeeeee uuuusssseG. [11111111111]]]]]]]]]]]

(b) )ormaWioQ� oI� eWKaQoO� is IasWer� Ior� reacWioQ� oI� eWKKKKeeQeQeQeQeQeQeQeQeQeQQQQQQQeQQQQQeQQQQQQQQQQQQQQQQQQQeQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQeQQeQQQQQQQQQQeeee�eeeeeeeeee�e�eeeeeeeeee�eeeeeeeeeeeeeeeeeeee�eeeeeeeeeee�eeeeeeeeeeeeeee�eeeeeee�eeeeeeee wiwiwiwiwiwiwwwiwiwiwiwiwiwiwiwiwwiwwiwiwiwwwiwiwwiwwwwwwiwwiwiwiwwwiwiwwwwwiwwiwiwiwiwiwwiwwiwwiwwwwiwwwiwiwwiwiwwiwwwwiiwwwiiwiwwwwiwiwiwwwiwiwiwwwiwwwwwwwwwwwwwwiwwwwwwwwwwwiwwwwwwwwwwwwwwww WKWKWKWKWKWKWKWKWKWWWWKWKWKKWKWKWKWKWWKWKWKWWWKWKKWKWKWKWKWKWWKWKWWKWWKWKWKKWKWWKWKKKKKWKKKKKKWKKKKWKKKWKWKWKWKKKKWKWKKKKKKWKKWKKWKWKKKKKWKKKKKKWKWKKKKKKKKKWKKKKKWWWKKKKWKWWWWWKKKWKKWWKWK� ssWsWWsWWWeeeeam ��� IaIasWsWere � reacWioQ
EeWweeQ�eWKeQe�aQG�sWeam �sOower�Ior�IermeQWaaaaWiWiiioooQoQoQoQQoQQQoQoQoQoQoQQoQoooQooQoQoQQoQQQoQoQooooQooQoQoQoQQQQoQoQQQQQoQoQoQoQoQoQoQooQQoQQoQoQQooQQoQoQoQQQQQoQoQoQQQQQQooQoooooQoQQoooQoooooQooooQooQooooooooooooooooooQQooQQQQoQQoQQQQ������������������������������������������������������������������������������������������ [1[1[1[1[1[1[1[1[1[1[1[1[1[1[1[[[1[1[1[1[[[1[1[[[1[1[1[1[[[[1[[[[1[1[1[1[1[1[1[1[[11]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]
&oQceQWraWioQ� oI� eWKaQoO� is� KiJKer� Ior� reacWioioQQQQQQ� oIoIoIoIoIoIooIIoIoIoIoIoIoIooIoIoIoIoIoIIoIoIIooIoIoIoIoIoIoIoIoIoIoIoIoIooIoIoIoIoIoIooIoIoooIooIooIoIoIoooIoooooIoooIooooooIoIooooooooooooooooooIoooIIoIIIIooIIIoooIoIIIIIIooIIoIIIIIoooIoooIoIooooo eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeWKWKWWKWKWWKWKWKWKWKWKWKWKWWKWWWKWWKWKWKWKWKWWWWWKWWWKWKWKWWWWKKWKWKWKWWWWWKWWKWKWKKWWWWWKWKKWKWWKWKWKWKWKWKKWWKWKKWKWKWKWWWKWWKWWKWKKWKWKKWWWWWKWKKWKWWWKWKWKKWKWKKKWKWKKKWKKKKWKKWKKKKKKKWKKKKKKKWKWKKKWKWKKWKKKKKKKWWWKKWKWKWWWWWWWWWKWKWWWKWKW eeeQeQeQeQeQeQeQeQeQeeQeQeQeQeQeQeQeeQeeeeQeQeeeeeeeeeeeeee e� wwwwiWKWKWKWK sWeaamm �O�Oower� Ior
IermeQWaWioQ��[1]
1oQ�reQewaEOe�resource�sucK�as�cruGe�oiO is�useeG�Wo proGucee eWKWKeQe�QeeGeG�Ior�WKe
reacWioQ�oI�eWKeQe�wiWK�sWeam�wKiOe�reQewaEOe�resources�su suJar�caQe�pOaQWsreQewaEOe�resources�sucKcK aass suJar�caQe�pOaQWs
are�useG�Wo�exWracW�suJar�Ior�IermeQWaWioQ [1[[[[ ]]]]]]]]]]]]]]]]

Section B [30 marks]

B8 (a) (i) EsWer�OiQNaJe [1[[1[1[1[1[1[1[1[1[1[1[1[1[1[111[111] (ii)) :aWer���+�2 [1]

(iii) 6WrucWuraOaO Iorormum Oa ooI�I prpropopaQaQee�������WrioO�

[1]
6WrucWuraO�IormuOa�oI�oQe�oI�WKe�carEox\Oic�aciGs�
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corQ� oiO� �moOecuOes� [1]. 0ore� eQerJ\ is� QeeGeG Wo� oYercome WKe� sWroQJer�
iQWermoOecuOar� Iorces� ��9aQ�Ger�:aaOs¶� Iorces�oI� aWWracWioQ�EeWweeQ� WKe�moOecuOes.�
[1] or &orQ� oiO� �moOecuOes�� KaYe� Oower moOar�mass� �� reOaWiYe�moOecuOar�mass� WKaQ
coWWoQ� seeG� oiO� �moOecuOes�.� � /esser� eQerJ\� is� QeeGeG� Wo� oYercome� WKe� Oesser
iQWermoOecuOar�Iorces���9aQ�Ger�:aaOs¶�Iorces�oI�aWWracWioQ�EeWweeQ�WKe�moOecuOes.
Reject: WKe� pKrase� µEoQGs¶� iQ� repOacemeQW� oI� µIorces¶�� µEreaN¶� iQ� repOacemeQW� oI�
µoYercome¶��aQG�µaWoms¶�iQ�repOacemeQW�oI�µmoOecuOes¶

(d) 6iQce�JeQeraO�IormuOa�oI�carEox\Oic�aciG�is�&Q+�Q��&22+��a�saWuraWeG�IaWW\�aciG�wiWK
���carEoQ�aWoms�sKouOG�KaYe�a�moOecuOar�IormuOa�oI�&��+35&22+. [1]
6iQce�a�Gecrease� iQ���K\GroJeQ�aWoms� iQGicaWes� WKe�preseQW�oI�oQe�carEoQ�carEoQ
GouEOe EoQG iQ� eacK� moOecuOe�� eacK� moOecuOe� oI� OiQoOeic� aciG� �&��+��&22+� wiOO
coQWaiQ�Wwo�carEoQ�carEoQ�GouEOe�EoQGs.�[1]

(e) P�6�oI�cocoQuW�oiO� � ଶଽ଴  �.���� ���siJ.�IiJ.� [1]

P�6�oI�so\EeaQ�oiO� �ହ଴ା଼ଵସ  �.�� ���siJ.�IiJ.� [1]

6o\EeaQ�oiO [1] is�more�EeQeIiciaO�Ior KeaOWK WKaQ�cocoQuW�oiO.

B9 (a) (i) [1 m for correct curve drawn, such than shallower gradient and same 
volume of gas collected as compared to Experiment A]

(ii) PowGereG maJQesium�was�useG�iQ�ExperimeQW�D��iQGicaWiQJ�WKaW�more�surIace
area is�exposeG�Ior�more�coOOisioQs [1] Wo�occur.� +eQce��iQiWiaO�raWe�oI�reacWioQ
is�KiJKer [1] WKaQ�WKaW�oI�ExperimeQW�B.
or 0aJesium� Oumps was�useG� iQ�ExperimeQW�B�� iQGicaWiQJ� WKaW� Oesser�surIace
area is�exposeG�Ior�Oesser�coOOisioQs Wo�occur.� +eQce��iQiWiaO�raWe�oI�reacWioQ is
Oower WKaQ�WKaW�oI�ExperimeQW�D.
Reject:�����raWe�oI�reacWioQ�EeWweeQ�ExperimeQW�B aQG D is�GiIIereQW�as�WKis�is�a

sweepiQJ�sWaWemeQW��wKicK�sKows�WKe�OacN�oI�scieQWiIic�coQWeQW.�
�� Giscuss�aEouW�WKe�coQceQWraWioQ�oI�aciG.

(b) (i) p+��.� [1]
Reject: p+� is� � as� WKis� sKows� WKaW� sWuGeQWs� GiG� QoW� reaG� oII� Irom� WKe� JrapK�
properO\.

(ii) [1 m for similar curve to A-2, except for an initial pH value of 4 (same
volume of KOH used 	 same height at the end of the reaction)]

(iii) ,Q� experimeQW� A�� K\GrocKOoric� aciG�� a� sWroQJ� aciG�� ioQises�GissociaWes
compOeWeO\�Wo�proGuce�a� OoW�oI�K\GroJeQ�ioQs��wKiOe� iQ�experimeQW�C��eWKaQoic
aciG��a�weaN�aciG�� ioQises�GissociaWes parWiaOO\� Wo�proGuce�OiWWOe�K\GroJeQ�ioQs.
[1]
1 m for linking pH value to concentration of hydrogen ions, with any one
of the following�
� EWKaQoic�aciG�Kas�a�Oower�coQceQWraWioQ�oI�K\GroJeQ�ioQs�aQG�WKereIore�Kas

a�KiJKer�p+�YaOue.
� +\GrocKOoric�aciG�Kas�a�KiJKer�coQceQWraWioQ�oI�K\GroJeQ�ioQs�aQG WKereIore

Kas�a�Oower�p+�YaOue.
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GouEOe EoQG iQ� eacK� moOecuOe�� eacK� moOecuOe� oI� OiQoOeic� aciG� �&��+��&22+� wiOO
coQWaiQ�Wwo�carEoQ�carEoQ GouEOe�EoQGs. [1]

(e) P�6�oI�cocoQuW�oiO� � ଶଽ଴  �.���� ���siJ.�IiJ.� [1]

P�6�oI�so\EeaQ�oiO� �ହ଴ା଼ଵସ  �.�� ���siJ.�IiJ.� [1]

6o\EeaQ�oiO [1] is�more�EeQeIiciaO�Ior KeaOWK WKaQ�cocoQuWuWuWWuWW ooooooiOiOiOiOiOiO.

B9 (a) (i) [1 m for correct curve drrrrrrrrrrrrrawaaaaaaa n, susususuusuusuusuuuuuuuuuuuuuchhhhhhhhhhhhhhhhhhhhhh thahahahahahhhaahahahaaahahhahaaannnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn shshshshshshshshshsshshshshshshhhshhhshshshhshhhshshshshhshshshshhshshhshhshshhshshshshhhhhhhshshshshhhsshhhshhhhshshhshhhhshhshhhshsshshsssshhssssssshshhssshhsshsssshhhsssshhshsshhhhshhhhsshhsssshshshaaaaaaaaaaaaaalaaalalaaalalalalallalaaaalallalalalalaaalalaaaaaallalalaalalalaalaaaaaaaaaalaaaaaaaaaaaalaaaaaaalaaalaaaaaaaaaaaaaalaalallala llololololololololoweeeeeeeeeeeeeeeeerrrr rrrrr rrrrrrrrr grgrgrgrgrgrgrgrgrgrgrgrgrrgrgrrgradieeeeeeeeeeeeeentntntntntntntntntntntntntntntntntntnt aaaaaaaaaaaaaaand same
volume of gas collected asasaaaaasasaaaaaaasasaaaa ccccccccccccccccccccomoo pareeeeeeeeeeeeeeeeeeedd totototototototototottotottotototototttoto Expereriment t AAAAAAAAAAAAAAAAA]]]]AA

(ii) PowGereG maJQesium�was�useG�iQ�Experimemm QW�D��iQGicacacacacacaWiQJQJQJQJQJQJ�WKaW�more�surIace
area is�exposeG�Ior�more�coOOisioQs [1[[[[[[[[[[[[[[[ ]]]]]]]]]]]]]]]] Wo�occurur. +eQce�e�e�e�e�e� iiiiiiQQQQQQiWiaO�raWe�oI�reacWioQ
is�KiJKer [1] WKaQ�WKaW�oI�ExperimeQW B.
or 0aJesium� Oumps was�useGeG iiQQ ExperirimemeQWQW�BB�� iQGicaWiQJ� WKaW Oesser�surIace
area is�exposeG�Ior�Oesserer ccoOoOOiOisis oQQss WoWo ooccccurur. +eQce��iQiWiaO�raWe oI�reacWioQ is
Oower WKaQ�WKaW�oI�ExperimimeeQW DD..
Rejejejejejejejejejejejejejejejejeeeect:t:t:t:t:t:t:t:t:t:t:t:t:t:t:t:t:��� ���rarrrrrrrrrr WeWeWeWeWeWeWeeWeWeWeWeWeWeWeWeeeWe�oI�reacacaccccccccccccWiWiWiWiWiWiWiWiWiWiWiWiiWiWiWiWiWiWW oQoQoQoQoQoQoQoQoQoQoQoQoQoQoQoQooo EEEEEEEEEEEEEEEeWeWeWeWeWeWeWeWeWeWeWeWeWeWeWeWeWeWwewewewewewewewewewewewewewewewweeeQeQeQeeeQeQeQeeeeeeQeQeQeeee EEEEEEEEEEEEEEEEEEExpxpxpxpxpxpxpxpxpxpxppxpxpxpxpxpxpxxx ereeeeeeeeeeeeeeee imeQW B aQG D is�GiIIereQW�as�WKis�is�a

swsssssssssssssssss eeeeeeeeeeeeeeeeeee piQJ ssssWaWaWaWaWaWaWaWaWaWaWaWaWaWaWaWaWWaW WeWeWeWeWeWeWeWeWeWeWeWeWeWeWeWeWeWeemememememememmmememmemmemmemm QWWWWWWWWWWWWWWWW��wKwKwKwKwKwKwKwKwKwKwKwKwKwKwKwKwKwKw icK�sKows�WKe�OacN�oI�scieQWiIic�coQWeQW.�
������������������ GiGiGiGiGiGiGiGiGiGiGGGGGGGGGG sscssssssssssssss uss�sssss�s�ss�sssssssss aEaEaEaEaEaEaEaEaEaEaEaEaEaEaEaEaEEEaEououououououououououououououoouoouo W�WWWWWWWWWWWWWWWWWW WKWKWKWKWKWKWKWKWKWKWWKWKWKWKWKWWKWKeeee�eeeeeeeeeeeeee coQceQWraWioQ�oI�aciG.

(b) (i) p+ ��.�. [1[1[1[1[1[1[[1[1[1[1[1[1[1[1[[1[[11[[ ]
ReRRRRRRRRRR jejeeeeeeeeej ct: p+p+p+p+p+p+p+p+p+p+p+p+p++p+p+p+pp iiiiiiiiiiiis�ss�ss�s�sssss�ss�ssss �������������� asasasasasasasasasasasassasasasasss� WKis� sKows� WKaW� sWuGeQWs� GiG� QoW� reaG� oII� Irom� WKe� JrapK
prprprprprprprprprprrprprprprprpprpp opopopopopopopopopopopopopopopopopo ererererererrrererrrerrrrrO\O\O\O\O\O\O\O\O\\O\O\\O\O\O\O\\\\........

(ii) [1[1[1[1[1[1[1[1[[1[1[1[1[1[11[1[11[111 mmmmmmmmmmmmmmmmmmmmm forororororororororororrororororrorrroroo sssssssssssssssssssssimilar curve to A-2, except for an initial pH value of 4 (same
volululululululululululuululululullulluuumememememememememmememmmemememememememem  of KOH used 	 same height at the end of the reaction)]

(iii) ,Q� experimeQW A�� K\GrocKOoric� aciG�� a� sWroQJ� aciG�� ioQises�GissociaWes
compOeWeO\�Wo�proGuce�a� OoW�oI�K\GroJeQ�ioQs��wKiOe� iQ�experimeQW�C��eWKaQoic
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EITHER
B10 (a) &KOoriQe� is� more� reacWiYe� WKaQ� EromiQe�� aQG� KeQce� GispOaces� EromiQe� Irom�

poWassium�EromiGe��iWs�saOW�soOuWioQ�. [1]
&l� �J�����%rí �aT��ĺ��&lí �aT����%r� �aT� [1]
NOTE: Ionic equation should come with state symbols. 

Reject: cKemicaO�eTuaWioQ
&KOoriQe�is�reGuceG�Gue�Wo�a�Gecrease iQ�iWs�oxiGaWioQ�sWaWe�Irom���Wo�í�.�[1]
or cKOoriQe�is�reGuceG�Gue�Wo�a�JaiQ�iQ�eOecWroQs.�

(b) 6Wep�
�� $GG�excess siOYer�meWaO� Wo� WKe�KoW�coQceQWraWeG�QiWric�aciG� Wo� Iorm�aTueous

siOYer�QiWraWe.�[1]
�� )iOWer�Wo�coOOecW�WKe�aTueous�siOYer�QiWraWe�as�IiOWraWe���Wo�remoYe�WKe�uQreacWeG

siOYer�as�resiGue. [1]
�� $GG aTueous�siOYer�QiWraWe Wo�soGium�cKOoriGe��or�aQ\�soOuEOe�cKOoriGe�saOW��Wo

proGuce�WKe�wKiWe�precipiWaWe�oI�siOYer�cKOoriGe.�[1]
�� )iOWer�Wo�coOOecW�WKe�siOYer�cKOoriGe�as�WKe�resiGue. [1]
�� (optional) :asK� WKe� resiGue� wiWK� GeioQiseG� waWer� aQG� Gr\� EeWweeQ� IiOWer

papers.
(c) (i) [1 m for showing a lower Ea but with same height for energy level of

reactants and products]
(ii) 7Ke� caWaO\sW proYiGes� a� Oower� acWiYaWioQ� eQerJ\�� wKereE\� more� coOOiGiQJ

parWicOes�possess�eQerJ\�eTuaO�Wo�or�JreaWer�WKaQ�WKe�acWiYaWioQ�eQerJ\. [1]
7Ke�QumEer�oI�eIIecWiYe�coOOisioQs�iQcreases��OeaGiQJ�Wo�KiJKer�raWe oI�IormaWioQ
oI�proGucW�parWicOes.�[1]
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EITHER
B10 (a) &KOoriQe� is more� reacWiYe WKaQ EromiQe�� aQG� KeQce GispOaaaaaacecececececes� ErErErErErEromiQe� Irom�

poWassium�EromiGe��iWs�saOW�soOuWioQ�. [1]
&l� �J�����%rí �aT��ĺ��&lí �aT����%r� �aT� [1]
NOTE: Ionic equation should come with state symbbbbbbbbbbbololololololololollllooooooooooooooooolooooooooooooooooooooooolloooooooollllooooooo sss.s.s.s.s.s.s.s.s..s.....  

Reject: cKemicaO�eTuaWioQ
&KOoriQe�is�reGuceG�Gue�Wo�a�Gecrease iQ�iWs�oxxxxxxxiGGGiGGGGGGGGGGGGGGGGGGiGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGiGGGGGGGGGGGGGGGGGGGGGGGGGGGiGiGGGGGGGiGGGGGGGGGGGGGGGGGGGGGGGGGGGGaWaWaWWWWWWWaWaWWWWWWWWaWaWWWaWaWWWaWaWaWaWaWWaWaWaWWWWaaaWWaWaaWaaWaWaWaWaWaWaWaWaWaWWaaWaWaWaWaWaWaaaaWaaaWaWaaaaWaaaaWaWaWaaaaaaaWaaaWaaWaaaaWaaWaWaWWaaWaWaWaaWaWaaaaWaaaWaWaWaaaaWaaaWWWaaaWaWaaaWWaaaaaWWWWWWWWaWWWWWioioioioiooioioooioooooioioioioioioooiooioioioooiooioioioooooioioioooooioioioiooooioioiooioioiiioooooooooooooooQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ�QQQQQQQQQ�QQQQQQQQQQ ssWsWsWsWsWsWssWsWWWsWsWWsWsWsWsWsWssWsWWsWsWsWsWsssWWsWsWssWsWWWWsWWsWsWWWsWWsWsWsWWWWWsWsWsWsWWWsWsWsWWsWWsWsWssssWWsWsssWsWsWsWssWsWWsssssssssWssssssssWssssWWsWWssWWWWsWWWaWaWaWaWaWaWaWaWWaWaWaWaWaWaWWaWaWaWaWaWaWaWaWaWWaWaWWaWWWaWaWaWaWaWaWaWaWWaWaWaWaWaWaWaWaWWaWaWaWaWWWWWaWaWaWWaaWWaWaWaWaWaWWWaWaWWaWaWaWaaWWWWWaWaaaWWWaaaaaaWWaWaWaaaaWaWaWaaaaWaWaWWWaaWaaWWWWWaaWWWeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee�e�eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee IIIIrIrIrIrIIIIIIrIrrIrIrIrIrIrIrIrrIrIrIrIrIrrIrIrIrII omomomoomomomommooomo ���������WoWoWoWoWoWo íí������..... [1[1[1[1[1[1[1[1[11[1[1[1[1[1[1[1[[ ]]]]]]]]]]]]]]]
or cKOoriQe�is�reGuceG�Gue�Wo�a�JaiQ�iQ�eOecWroQs.�

(b) 6Wep�
�� $GG�excessexcess siOYer�meWaO� Wo� WKe�KoW�coQceQWrWraWa eG�QiWriiic�ccc�cc�acacacacacaciG� Wo� Iorm�aTueous

siOYer�QiWraWe.�[1]]]]]]]]]]]]]]]]]
�� )iOWer�Wo�coOOecW�WKe�aTueu ous�s�siiOYO er�QiWraaWeWe aass�IiIiOWOWrarr We���Wo�remoYe�WKe�uQreacWeG

siOYer�as�resiGue. [1[[[[[[[[[[[[[[[[ ]]]]]]]]]]]]]]]]]]
�� $GG aTueous�siOYer�QiWWraaWeWe Woo ssoGoGGiuium�m�cKcKOoriGe��or�aQ\�soOuEOe�cKOoriGe�saOW��Wo

proGuce�WKe�wKiWe�prrececipipiWiWWaWaWe�e oIoI ssiOiOYeYer�r�r cKc OoriGe.�[1]
�� )iOWer WWo�coc OOO eccW�WKe�sisiOYOYerer ccKOoriGe�as�WKe�resiGue. [1]
�� (ooptptioionaal)l)l) :asKsK WWKeKe rresesiGiGue� wiWK� GeioQiseG� waWer� aQG� Gr\� EeWweeQ� IiOWer

paapepersrs.
(c) (i) [1[[[[[[[[[[[[[[[[[[ mmmmmmmmmmmmmmmmmmmmm for rrrrrrrrrrrrrrrr shshshshhshshshshshshshshshshshhshhhshshowowowowowowowowowowowowowowowowowowowowwowwoowwinnnnnnnnnnnnnnnnnnnnnggggggggggggggggggggg a lower Ea but with same height for energy level of

rerererererererererererereeerererererrr acacacacacacacacacacaaacacacaaaaaaa tataaaataaaaaataataaaaaaaaaantntntntntnntntntntntntntntntntntnntts sssssssssssssss ananananananananananananaanananaananaandddddddddddddddddddd prpppp oducts]
(ii) 7K7K7 e�e� cacaWaWaO\O\sW proYiGes� a� Oower� acWiYaWioQ� eQerJ\�� wKereE\� more� coOOiGiQJ

parWrWicicOeOees�possess�eQerJ\�eTuaO�Wo�or JreaWer�WKaQ�WKe�acWiYaWioQ�eQerJ\. [1]
7Ke�QumEer oI�eIIecWiYe�coOOisioQs�iQcreases��OeaGiQJ�Wo�KiJKer�raWe oI IormaWioQ
oI proGucW parWicOes. [1]
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OR
B10 (a) (i) EQerJ\� was� sWiOO� EeiQJ� aEsorEeG� Wo� oYercome WKe� acWiYaWioQ� eQerJ\ �� mosW�

reacWaQW�parWicOes�KaYe�iQsuIIicieQW�acWiYaWioQ�eQerJ\�Wo uQGerJo�GecomposiWioQ.
[1]
Accept: OiWWOe�or�QoW�eQouJK�eQerJ\�Ior�GecomposiWioQ
Reject: µEreaN¶�iQ�repOacemeQW�oI�µoYercome¶

(ii) 9oOume�oI�carEoQ�GioxiGe�Kas�QoW�reacKeG�a�coQsWaQW ��is�sWiOO�iQcreasiQJ�aW�WKe
eQG�oI���miQuWes.�[1]
Accept: &2� was�sWiOO�EeiQJ�proGuceG

(iii) &opper�,,� carEoQaWe��&u&2� [1]
+iJKesW�YoOume�oI�carEoQ GioxiGe�proGuceG�per�uQiW�Wime���mosW�carEoQ�GioxiGe
proGuceG�WKrouJKouW�WKe�experimeQW. [1]

(iv) 1o� carEoQ� GioxiGe wiOO� Ee� coOOecWeG� as� Wime� pass �� YoOume� oI� carEoQ� GioxiGe
remaiQs�]ero���YoOume�oI�carEoQ�GioxiGe�coOOecWeG�wiOO�Ee�a�Kori]oQWaO���sWraiJKW
OiQe. [1]
6oGium�carEoQaWe�is�sWaEOe�Wo�KeaW � Goes�QoW�Gecompose�upoQ�KeaWiQJ���Yer\
KarG� ��KarG� Wo�Gecompose�soGium�carEoQaWe� � soGium�carEoQaWe is� WKermaOO\
sWaEOe. [1]

(b) NOTE: ‘Outline’ means you need to describe how the experiment works, what
measurement(s) to take and state the expected conclusion from the
experiment.

6Wep�
�� 0easure��.�J� �or� aQ\� reasoQaEOe�mass� oI� oQe�oI� WKe�copper�ore�usiQJ�aQ

eOecWroQic�EaOaQce�aQG�WraQsIer�iQWo�a�coQicaO�IOasN.�[1]
�� 0easure���.�cm� oI��.��moO�Gm� GiOuWe�K\GrocKOoric aciG��or�aQ\�appropriaWe

aciG� usiQJ�a�pipeWWe��or�use�a�measuriQJ�c\OiQGer�EureWWe�Wo�measure�YoOume
oI�aQ\�oWKer�aciG�.�[1]

�� 6eW�up�WKe�apparaWus�as�sKowQ.

�� 5ecorG�WKe�IiQaO�YoOume�oI�carEoQ�GioxiGe�Jas�proGuceG.
�� 5epeaW�sWep���Wo���Ior�WKe�oWKer�copper�ore.

&oQcOusioQ� 7Ke�ore�WKaW�JiYes�ouW�more�Jas�coQWaiQs�more�copper�,,� carEoQaWe. [1]

reWorW�sWaQG

[1]
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+iJKesW�YoOume�oI�carEoQ GioxiGe�proGuceG�per�uQiW�Wime���mosW�carEoQ�GioxiGe
proGuceG�WKrouJKouW�WKe�experimeQW. [1]

(iv) 1o� carEoQ� GioxiGe wiOO� Ee� coOOecWeG� as� Wime� pass �� YoOumee ooII� cacarEr oQ� GioxiGe
remaiQs�]ero���YoOume�oI�carEoQ�GioxiGe�coOOecWeG�wiOO�Ee�a KKoro i]oQoQWWaO���sWraiJKW
OiQe. [1]
6oGium�carEoQaWe�is�sWaEOe�Wo�KeaW � Goes�QoW�Gecomompoposese upoQQ KeKeaWaWiQiQJJ ��� Yer\
KarG� ��KarG� Wo�Gecompose�soGium�carEoQaWe� � sooGiGiumum ccaarEoQaaWeWe isis WWKeKermaOO\
sWaEOe. [1]

(b) NOTE: ‘Outline’ means you need to dededededeeedededededeededeedeeeescssssssss ribe hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhowowowowowowowowowowowowowowowowowowowowowwowowowowowowowowwwwwowowowowwowwwwowowowowowwoowowwwowwowwoowowwwwwwooow ttttttttttttttttttttttttttttttttttttttttthehehehehehehehehehehehehehehehehehehehhehehehehehehehehehehehehhehehehehehheheeheheeheeheheheeeeehehheeeeeehehee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeexxxxpxpxpxpxpxpxpxpxxpxpxpxpxpxxxxpxxxxxxxxxxxxxxxxxxxxxxxxxxxxx eeeerereee imenttttttt wowowowowowoworkrkrkrkrkrkrkr s, what
measurement(s) to take and statetetetetetetetetetetetettetetetete ttttttttttttttttheeheheeeeeee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeexpxpxpxpxpxpxpxpxpxxpxpxpxpxpxpxpxpxpxpxpxpxpxpxpxpxpxpxpxpxpxpxppxpxpxpxppxpxpxxpxpxpxpxpxppxpxxpxpxpxppxpxpxpxxppppececececececececececececececcececececececeececececececeeccececececeeeceecececcceeeecccceeeeeeeeeeeccece tetettetetetetetetteteteteteteteteteteteteteteteteteteteteteteteeetettttttttttttetttteeteeeeeeeeet dd dd dddd dd dd dd d ddddd ddd d d ddd dd d d dddd ddd dddd dddddddddd dddddd cccccccooooooooocccccoccooncncncncncncncnclulululululululuusisisisisisisionononononononon fffffffrororororororor m thett
experiment.

6Wep�
�� 0easure��.�J��.�J� � \ ��or� aQ\� reasoQaEOe�mass�� oI� oQe�oI� WKKee�cocopper�ore�usiQJ�aQ

eOecWroQic�EaOaQce�aQG�WraQsIer�iQWo�a�coQicaOaO IIOaOasN.�[1]
�� 0easure���.�cm� oI��.�� moO�O�Gmm� GiOuWee KK\G\GrorocKcKOoric aciG��or�aQ\�appropriaWe

aciG� usiQJ�a�pipeWWe��oor�r ususe�e a�a�measasururiQiQJJ c\c\OiOiQGGer�EureWWe�Wo�measure�YoOume
oII�aQ\�oWKer�aciG�.�[1[1[[1[1[[1[1[1[[1[[1[[111]]]]]]]]]]

�� 6eW�up�WKe�apparaWus�asas ssKoKowQwQ..

sWaQGreWorW

 

486


