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Paper 1 Multiple Choice ���$uJusW ����

��Kour
$GGiWioQaO�0aWeriaO� 0uOWipOe�&Koice�$Qswer�6KeeW

READ THESE INSTRUCTIONS FIRST

:riWe�iQ�soIW�peQciO.
'o�QoW�use�sWapOes��paper�cOips��JOue�or�correcWioQ�IOuiG.�
:riWe�\our�Qame��reJisWer�QumEer�aQG�cOass�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.

5eaG�WKe�iQsWrucWioQs�oQ�WKe�$Qswer�6KeeW�Yer\�careIuOO\.�

EacK�correcW�aQswer�wiOO�score�oQe�marN.�$�marN�wiOO�QoW�Ee�GeGucWeG�Ior�a�wroQJ�aQswer.�
$Q\�rouJK�worNiQJ�sKouOG�Ee�GoQe�iQ�WKis�4uesWioQ�%ooNOeW.�
$�cop\�oI�WKe�'aWa�6KeeW�is�priQWeG�oQ�paJe���.�
$�cop\�oI�WKe�PerioGic�7aEOe�is�JiYeQ�oQ�paJe���.�
7Ke�use�oI�aQ�approYeG�scieQWiIic�caOcuOaWor�is�expecWeG��wKere�appropriaWe.�

7Kis�GocumeQW�coQsisWs�oI 17 priQWeG�paJes�iQcOuGiQJ�WKe�coYer�paJe.
��%*66�����

1o�parW�oI�WKis�GocumeQW�ma\�Ee�reproGuceG�iQ�aQ\�Iorm�or�WraQsmiWWeG�iQ�aQ\�Iorm�or�E\�aQ\�meaQs�wiWKouW�WKe�prior�permissioQ�oI�
%eGoN�*reeQ�6ecoQGar\�6cKooO.�
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3 $Q�uQNQowQ�wKiWe�suEsWaQce�was�IouQG�oQ�a�murGereG�YicWim¶s�EoG\.�$ crime�sceQe�
iQYesWiJaWor�coQGucWeG�a�series�oI�WesWs�oQ�WKe�suEsWaQce.�

)irsW��Ke�GissoOYeG�WKe�suEsWaQce�iQ�waWer�Wo�Iorm�a�coOourOess�soOuWioQ.�1exW��Wo�a�porWioQ�oI�
WKe�soOuWioQ��Ke�aGGeG�aTueous�soGium�K\GroxiGe�Gropwise.�$�wKiWe�precipiWaWe�was�
IormeG.�7Ke�precipiWaWe�GiG�QoW�GissoOYe�wKeQ�excess�soGium�K\GroxiGe�was�aGGeG.�

:KaW�is�WKe�wKiWe�suEsWaQce�OiNeO\�Wo�Ee"

A ]iQc�QiWraWe�

B ]iQc�suOIaWe

C caOcium�QiWraWe

D caOcium�suOIaWe

1 :KicK�apparaWus�is�mosW�suiWaEOe�Wo�measure���.���cm� oI�K\GrocKOoric�aciG"

A pipeWWe

B EureWWe

C measuriQJ�c\OiQGer

D eOecWroQic�Wop�paQ�EaOaQce

  

2 :KicK�meWKoG�is�suiWaEOe�Ior�oEWaiQiQJ�pure�eWKaQoO�Irom�wiQe"

A IiOWraWioQ

B GisWiOOaWioQ

C cr\sWaOOisaWioQ

D IracWioQaO�GisWiOOaWioQ

155



��%*66�����
[Turn Over

3

4 :KicK�Jroup�oI�parWicOes�Kas�eiJKW�eOecWroQs�iQ�WKeir�YaOeQce sKeOOs"

A /i���1a���&l���6

B /i���1a���&l���1e

C +���0J��� )���+e

D 6����1a���2����$r

5 $Q�eOemeQW�Kas�WKe�eOecWroQic�coQIiJuraWioQ���.�.�.�:KaW�is�WKe�iGeQWiW\�oI�WKe�eOemeQW"

A suOIur

B siOicoQ

C carEoQ

D QiWroJeQ

6 7wo�eOemeQWs�reacW�Wo�Iorm�a�compouQG�wiWK�WKe�cKemicaO�IormuOa�X�Y.

7Kis�compouQG�is�aEOe�Wo�coQGucW�eOecWriciW\�wKeQ�GissoOYeG�iQ�waWer.�

:KicK�oI�WKe�IoOOowiQJ�pairs�is�mosW�OiNeO\�Wo�Ee�eOemeQWs�X aQG Y"�

X Y
A soGium suOIur

B maJQesium cKOoriQe

C ox\JeQ carEoQ

D QiWroJeQ ox\JeQ

7 8siQJ�WKe�eTuaWioQ�sKowQ�EeOow��IiQG�WKe�YoOume�oI�ox\JeQ�QeeGeG�Wo�compOeWeO\�reacW�
wiWK����Gm� oI�&+� aW�room�WemperaWure�aQG�pressure.�

����� &+� �J������2� �J����������������������&2� �J������+�2��J�

A ���Gm�����������������������������������������������������������������

B �� Gm�����������������������������������������������������������������

C �� Gm�����������������������������������������������������������������

D �� Gm�����������������������������������������������������������������
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8 ,Q�a�YiOOaJe��EeIore�usiQJ�a�casW� iroQ�woN�� OemoQ� Muice� is�useG�Wo�cOeaQ WKe�surIace�oI� WKe�
woN.�7Kis�is�Eecause

A WKe�OemoQ�Muice�is�aciGic�aQG�wiOO�reacW�wiWK�iroQ�surIace�Wo�proGuce�iroQ�II��saOW.

B WKe�OemoQ�Muice�is�aciGic�aQG�wiOO�reacW�wiWK�iroQ�surIace�Wo�proGuce�iroQ�III��saOW.�

C WKe�OemoQ�Muice�is�aciGic�aQG�wiOO�remoYe�WKe�iroQ�III��oxiGe�WKaW�is�IouQG�oQ�WKe�
surIace.��

D WKe�OemoQ�Muice�is�aciGic�aQG�wiOO�aGG�oQ�Wo�WKe�iroQ�III��oxiGe�WKaW�is�IouQG�oQ�WKe�
surIace.��

9 $OumiQium�oxiGe�caQ�reacW�wiWK�EoWK�aciG�aQG�aONaOi�Wo�Iorm�a�saOW.�:KaW�W\pe�oI�oxiGe�is�iW"

A Easic

B aciGic

C QeuWraO

D ampKoWeric

10 :KaW�resuOW�is�oEWaiQeG�wKeQ�OiTuiG�EromiQe�is�aGGeG�Wo�aTueous�poWassium�cKOoriGe"

A $�ErowQ�Yapour�Iorms.

B $�siOYer\�soOiG�is�IormeG.

C $�JreeQ�Jas�is�proGuceG.

D 7Kere�is�Qo�YisiEOe�reacWioQ.

11 EOemeQW�= Kas�WKe�eOecWroQic�coQIiJuraWioQ�oI��.�.�.�.�$�scieQWisW�GroppeG�a�piece�oI�
eOemeQW�= iQ�coOG�waWer.�:KaW�wouOG�Kis�oEserYaWioQ�Ee"

A EOemeQW�= siQNs�Wo�WKe�EoWWom�oI�WKe�coQWaiQer�aQG�Qo�EuEEOes�was�seeQ.

B EOemeQW�= IOoaWs�oQ WKe�surIace�oI�WKe�waWer�aQG�some�EuEEOes�were�seeQ.

C EOemeQW�= siQNs�Wo�WKe�EoWWom�oI�WKe�coQWaiQer�aQG�eIIerYesceQce�was�seeQ.

D EOemeQW�= GarWs�arouQG�WKe�surIace�oI�WKe�waWer��eIIerYesceQce�aQG�sparNs�
were�seeQ.�
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12

7Ke�GiaJrams�aEoYe�sKow�WKe�resuOWs�oEWaiQeG�wKeQ�WKree�GiIIereQW�meWaOOic�Giscs�oI�WKe�
same�sKape�aQG�si]e�were�GroppeG�iQWo�GiOuWe�K\GrocKOoric aciG�separaWeO\.

:KicK�meWaO�is�OiNeO\�Wo�KaYe�EeeQ�pOaceG�iQ�eacK�EeaNer"

beaker 1 beaker 2 beaker 3

A maJQesium copper caOcium

B caOcium copper maJQesium

C copper maJQesium caOcium

D caOcium maJQesium copper

13 1icNeO�is�EeWweeQ�iroQ�aQG�OeaG�iQ�WKe�reacWiYiW\�series.

:KicK�sWaWemeQW�s��caQ�Ee�GeGuceG�Irom�iWs�posiWioQ�iQ�WKe�reacWiYiW\�series"�

I������1icNeO�Iorms�eIIerYesceQce�wiWK�coOG�waWer.
II�����1icNeO�is�oEWaiQeG�E\�KeaWiQJ�QicNeO�ore�wiWK�carEoQ�moQoxiGe.
III����1icNeO�reacWs�wiWK�GiOuWe�K\GrocKOoric�aciG�Wo�proGuce�K\GroJeQ�Jas.

A I oQO\
B I aQG III
C II aQG III
D I� II aQG III

14 &arEoQ�moQoxiGe��suOIur�GioxiGe�aQG�oxiGes oI�QiWroJeQ�are�aOO�commoQ�poOOuWaQWs�oI�air.�
:KicK�poOOuWaQW�is�sKowQ�wiWK�iWs�correcW�source�aQG�iWs�aGYerse�eIIecW�oQ�WKe�eQYiroQmeQW"

pollutant source effect on the environment
A carEoQ�moQoxiGe comEusWioQ�oI�IossiO�IueOs aciG�raiQ

B carEoQ�moQoxiGe OiJKWQiQJ JOoEaO�warmiQJ

C oxiGes�oI�QiWroJeQ OiJKWQiQJ aciG�raiQ

D suOIur�GioxiGe YoOcaQoes JOoEaO�warmiQJ

EeaNer�� EeaNer�� EeaNer��
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15 $mmoQium�cKOoriGe�was�aGGeG�Wo�GisWiOOeG�waWer.�:KicK�JrapK correcWO\�sKows�WKe�cKaQJe�
iQ�WemperaWure"

A B

C D

16 $ciGiIieG�poWassium�maQJaQaWe�VII��caQ�Ee�useG�Wo�GeWecW�WKe�preseQce�oI�eWKaQoO�Yapour�
iQ�WKe�EreaWK�oI�a�persoQ�wKo�Kas�coQsumeG�aOcoKoO.�

,I�eWKaQoO�is�preseQW��a�coOour�cKaQJe�is�oEserYeG.�:KaW�is�WKe�coOour�cKaQJe�oEserYeG"

A coOourOess�Wo�ErowQ

B purpOe�Wo�coOourOess

C coOourOess�Wo�purpOe

D ErowQ�Wo�coOourOess

WemperaWure�o& WemperaWure�o&

WemperaWure�o& WemperaWure�o&

Wime�s Wime�s

Wime�s Wime�s
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17 Excess�maJQesium�was�aGGeG�Wo�a�EeaNer�oI�GiOuWe�K\GrocKOoric�aciG�oQ�aQ�eOecWroQic�
mass�EaOaQce.�$�JrapK oI�WKe�mass�oI�WKe�EeaNer�aQG�coQWeQWs�was�pOoWWeG�aJaiQsW�Wime�
�curYe�1�.

:KaW�cKaQJe�iQ�WKe�experimeQW�couOG�JiYe�curYe 2"�

             I������7Ke�same�YoOume�oI�a�more�coQceQWraWeG�soOuWioQ�oI�K\GrocKOoric�aciG.
             II�����7Ke�same�mass�oI�maJQesium�EuW�iQ�smaOOer�pieces.
             III����$�Oower�WemperaWure.

A I oQO\
B II oQO\
C I aQG II oQO\
D II aQG III oQO\

18 $�compouQG�wiWK�moOecuOar�IormuOa�&�+�2� GissoOYes�reaGiO\�iQ�waWer�Wo�Iorm�aQ�aTueous�
soOuWioQ.�:KeQ�WKis�aTueous�soOuWioQ�reacWs�wiWK�maJQesium�aQG�OimesWoQe�respecWiYeO\��
EuEEOes�oI�coOourOess�Jas�are�oEserYeG.�:KaW�is�WKe�sWrucWuraO�IormuOa�oI�WKis�compouQG"

A B

C D

mass�oI�EeaNer�J

Wime�miQ
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19 7Ke�GiaJram�sKows�WKe�sWrucWure�oI�a�moQomer.

:KicK�poO\mer�caQ�Ee�maGe�Irom�WKis�moQomer"

A B

C D

20 :KaW�is�WKe�sWrucWure�oI�WKe�proGucW�IormeG�wKeQ�eWKeQe�Jas�is�passeG�WKrouJK aTueous�
EromiQe"

A B

C D
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Paper���7Keor\ �� $uJusW ����

��Kour �� miQuWes
&aQGiGaWes�aQswer�oQ�WKe�4uesWioQ�Paper.

1o�$GGiWioQaO�0aWeriaOs�are�reTuireG.

READ THESE INSTRUCTIONS FIRST

:riWe�\our�Qame��reJisWer QumEer aQG�cOass oQ�aOO�WKe�worN�\ou�KaQG�iQ.
<ou�ma\�use�aQ�+%�peQciO�Ior�aQ\�GiaJrams��JrapKs��WaEOes�or�rouJK�worNiQJ.
:riWe�iQ�GarN�EOue�or�EOacN peQ.
'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.

Section A
$Qswer�all TuesWioQs.
:riWe�\our�aQswers�iQ�WKe�spaces�proYiGeG�oQ�WKe�TuesWioQ�paper.

Section B
$Qswer�aQ\ two TuesWioQs.
:riWe�\our�aQswers�iQ�WKe�spaces�proYiGeG�oQ�WKe�TuesWioQ�paper.

$�cop\�oI�WKe�'aWa�6KeeW�is�priQWeG�oQ�paJe���.
$�cop\�oI�WKe�PerioGic�7aEOe�is�priQWeG oQ�paJe���.�

$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.

For Examiner¶s Use
Section A [45 marks]

Section B [20 marks]
Total [65 marks]

7Kis�GocumeQW�coQsisWs�oI�13 priQWeG�paJes.
��%*66�����

1o�parW�oI�WKis�GocumeQW�ma\�Ee�reproGuceG�iQ�aQ\�Iorm�or�WraQsmiWWeG�iQ�aQ\�Iorm�or�E\�aQ\�meaQs�wiWKouW�WKe�prior�permissioQ�oI�
%eGoN�*reeQ�6ecoQGar\�6cKooO� ������������

[Turn Over
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Section A

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

1 )iJ.��.��sKows�WKe�parWicOes�iQ�six�suEsWaQces.

            

Fig 1.1

(a) :KicK�GiaJram�EesW�represeQWs

(i) carEoQ�GioxiGe��������������������� «««««««««..

(ii) moOWeQ�copper��������������������������������������������������� «««««««««..

(iii) soOiG soGium�cKOoriGe������������������������������ «««««««««..

(iv) KeOium��������������������������������������������������������������� «««««««««..

(v) Erass.��������������������������� «««««««««..
������������������������������������������������������������������������������������������������������������������������>�@

(b) :KicK�oI�WKe�aEoYe�suEsWaQces��A ± F��represeQWs�aQ�eOemeQW"

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

+ + +

++ +

A B C

D E F

�
�

�

�

+ + +

++ +

+ + +

++ +

������������
[Turn Over
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2 7aEOe��.��JiYes�some�iQIormaWioQ�oQ�WKe�compoQeQW�Jases�oI�cOeaQ�air�iQ�WKe�aWmospKere.

Table 2.1

gas melting point / oC boiling point / oC 

QiWroJeQ ��� ���

ox\JeQ ��� ���

arJoQ ��� ���

oWKer�QoEOe�Jases

carEoQ�GioxiGe suEOimes�aW� �� o&�

waWer�Yapour �� ���

6eparaWiQJ�air�iQWo�iWs�compoQeQW�Jases�is�aQ�imporWaQW�process�iQ�WKe�iQGusWries.�$ir�is�
IirsW�cooOeG�Wo�OiTuiG�aW� ��� o&�EeIore�iW� is�JraGuaOO\�warmeG�up�aQG�separaWeG�iQWo�iWs�
compoQeQW Jases��as�iOOusWraWeG�iQ�)iJ.��.�.�

stage 1                                                  stage 2

Fig. 2.1

(a) 'escriEe�WKe�arraQJemeQW�aQG�moYemeQW�oI�WKe�parWicOes�iQ�WKe�OiTuiG�air.

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

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

(b) ExpOaiQ�wK\�arJoQ��carEoQ�GioxiGe�aQG�waWer�caQ�Ee�remoYeG�wKeQ�air�is�compresseG�
aQG�cooOeG�Wo� ��� o&�iQ�stage 1.�

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

(c) 1ame�WKe�meWKoG�useG�Wo�separaWe�WKe�compoQeQWs�oI�OiTuiG�air�iQ�stage 2.

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

OiTuiG�air�aW
��� o&

cooOiQJ

arJoQ��carEoQ�GioxiGe�
aQG�waWer�remoYeG

KeaWer

ox\JeQ

QiWroJeQ
air

������������
[Turn Over
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(d) :KicK�compoQeQW�wiOO�Ee�coOOecWeG�OasW iQ�stage 2"�ExpOaiQ�\our�aQswer.

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

(e) :KicK�compoQeQW�wiOO�KaYe�WKe�OarJesW�YoOume coOOecWeG�iQ�stage 2"

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

3 (a) 6ir�-ames�-eaQs��wKo�was�a�JreaW�popuOariser oI�scieQce��oQce�GescriEeG�aQ�aWom�oI�
carEoQ�as�EeiQJ�OiNe�six�Eees�Eu]]iQJ�arouQG�a�space�WKe�si]e�oI�a�IooWEaOO�sWaGium.

(i) 6uJJesW�wKaW�were�represeQWeG�E\�WKe�six�Eees�iQ�WKis�GescripWioQ.

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

(ii) :KaW�is�missiQJ�Irom�-eaQs¶ GescripWioQ�wKeQ�appOieG�Wo�aQ�aWom�oI�carEoQ"��

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

(b) &arEoQ�Kas�Wwo�isoWopes�wKicK�KaYe�WKe�s\mEoOs� &�
�� aQG &�

�� .

(i) 6WaWe�� iQ�Werms�oI�aWomic�sWrucWure��WKe�GiIIereQce�EeWweeQ�WKe�Wwo�isoWopes�oI�
carEoQ.

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

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

(ii) 'raw� a� GiaJram� Wo� sKow� WKe� arraQJemeQW� oI� eOecWroQs� iQ aQ� aWom� oI� WKe &�
��

isoWope.

��
>�@

������������
[Turn Over
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�E� $�aQG�or�' >�@ >�@

2 �a� ParWicOes�are�closely packed but not orderly arranged.
ParWicOes�move freely and slide past each other WKrouJKouW�WKe�OiTuiG.��
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�E� $W� ���o&� arJoQ� carEoQ�GioxiGe�aQG�waWer�wiOO�Ee�removed as solids. >�@ >�@
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�G� 2x\JeQ�Jas
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�E� �i� 7Ke\� KaYe� different number of neutrons. &�
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wKereas� &�
�� Kas�7 neutrons.
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�c� 8QOiNe�iQN Irom�a�peQ��pencil line will not dissolve in the solvent and 

will not interfere with the separation of the ink.
25
Ink Irom�a�peQ�is�a�mixWure�aQG�iW�wiOO�dissolve in the solvent aQG
wiOO�get separated in the solvent wKicK�wiOO�interfere with the separation 
of the ink.
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�G� 7Ke ink useG� Ior� siJQiQJ�EaQN� cKeTue wouOG�proEaEO\� Ee� insoluble in
water.
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5 �a� &arEoQ�GioxiGe�is�IormeG�wKeQ coke is burnt in hot air aQG wKeQ
limestone is decomposed at high temperature.
(will not accept CO reducing Fe2O3 equation given in part (b). CO2 is
produced mainly by oxidation under this reaction.)
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�E� =inc is more reactive than copper.
=iQc�displaces copper in copper(II) nitrate Wo�Iorm�copper metal wKicK�
is�WKe�reGGisK�ErowQ�soOiG.
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>�@
>�@

>�@

8 �a� name of
substance

chemical formula solubility in water

soGium�carEoQaWe Na2CO3 soOuEOe

caOcium�QiWraWe &a�12��� soOuEOe

potassium sulfate K�62� soOuEOe

Earium�cKOoriGe BaCl2 soOuEOe

OeaG�II��cKOoriGe PE&l� insoluble

iroQ�III��carEoQaWe Fe2(CO3)3 iQsoOuEOe

>�@

>�@

>�@

>�@

>�@

>�@

�E� �. soGium�carEoQaWe
�. caOcium�QiWraWe

EoWK
>�@

>�@

�c� Mix sodium carbonate and calcium nitrate solution �or�reaJeQWs�
sWaWeG�iQ���E��i��WoJeWKer.�
Filter WKe�mixWure�aQG�collect the residue.�
Wash WKe�resiGue�wiWK�distilled water aQG dry between pieces of filter 
paper.

>�@

>�@
>�@

>�@

&oQceQWraWioQ�iQ�moO���Gm�  �.�
�.�

 0.4 mol / dm3

�E� =inc is more reactive than copper.
=iQc�displaces copper in copper(II) nitrate Wo�Iorm copper metaalalalalal wKwKwKwKwKwKicicicicicicKKKKKK
is WKe reGGisK ErowQ soOiG.

>�@
>�@

7 �a� X��siOYer�cKOoriGe ��$J&l
Y��iroQ�II��K\GroxiGe ��)e�2+��
=��iroQ�II��cKOoriGe ��)e&O�

>�>�>�>�>�>�@
>�>�>�>�>�>�@
>�@

�E� )e&l� ���$J12� )e�12��� ���$J&l
25
)e&l� ���1a2+ )e�2+�� ���1a&l

correcW�IormuOae�oI�I rrrrererererereeeereeeerrrereeeeereeeerrreereeeeereeeeeeeeeeeeeeeeeeeaJaJaJaJaJaaJaaJaaJJJaJaJJaaaaJaaaJaJaJaaaaaJaJaaJaJaJaJJJJaJaJaJaaJaaJJJJJaJaaJaJaJaJaJJaJaJaJaJJJJJaJaJaJaJJJaaaJJaJaaaJaJaaaJaJaJaaaaaaJJaJaJJJaaJJJJJJJJJJJJJJJJJJJJJJJJeeeQeeQeQeQeQeQeQeQeeQeeeQeQeQeQeQeQeQeeQeee WWs�aQGQGQGQGQGQG pppproGuuucWcWcWcWcWcWssssss
EaOaQceGeGeGeGee eeeeeeTuaWWWWWWioioioioioioQQQQQQ

>�@
>�@

8 �a� name of
substance

chemical formula sos lubilitytyyyyy iiiiiinnnnnn water

soGium�carEoQaWe NaNa2COO33 soOuEOe

caOcium�QiWraWe &a&a�1�1222������ soOuEOe

potassium sulfate K�6262� soOuEOe

Eaririumum ccKKOoriGGeee BaCl2 soOuEOe

OeaGa �II�� cKcKOoOoririGeGe PE&l� insoluble

irroQoQ��IIIII II��cacarErEoQaWe Fe2(CO3)3 iQsoOuEOe

>�@

>�@

>�@

>�@

>�@

�E� �. soGium�carEoQaWe
�. caOcium�QiWraWe

EoWK
>�@

� � Mi di b t d l i it t l ti � W >�@
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Qn. 
No.

Scoring Points Marks Max. 
Marks

9 �a� �K���)� �K)
correcW�IormuOae�oI�reaJeQWs�aQG�proGucW

EaOaQceG�eTuaWioQ�
>�@
>�@

>�@

�E�

correcW�WraQsIer�oI�eOecWroQ�aQG�cKarJe
correcW�QumEer�oI�eOecWroQs

correcW�QumEer�oI�sKareG�eOecWroQs
correcW�QumEer�oI�eOecWroQs�iQ�WKe�moOecuOe

>�@
>�@

>�@
>�@

>�@

�c� PoWassium�IOuoriGe�is�aQ ionic compouQG�wiWK�strong electrostatic forces 
of attraction EeWweeQ�iWs�opposiWeO\�cKarJeG ions�
WKus� iW�reTuires a large amount of energy to overcome WKe�aWWracWioQ�
aQG�Kas�a�high melting and boiling point.�
+\GroJeQ� IOuoriGe� is� a� covalent compouQG� wiWK�weak intermolecular 
forces.�
,W reTuires only a little amount of energy Wo overcome WKe�aWWracWioQ��
WKus�iW�Kas�a�low melting and boiling point.

>�@

>�@

>�@

>�@

>�@

10 �a� �i� 0emEer�oI�WKe�same�KomoOoJous�series�KaYe�similar chemical 
properties aQG
WKe\�GispOa\�a�gradual change in their physical properties as�WKe�
QumEer�oI�carEoQ�aWoms�iQcreases�iQ�WKeir�moOecuOes.
(will not accept same functional groups or general formula because
question ask for properties and not structure.)

>�@

>�@

>�@

�ii� &Q+�Q��2+ >�@ >�@
�E� �i� name of X structural formula of X 

ethanol

correcW�Qame
correcW�sWrucWuraO�IormuOa

>�@
>�@

>�@

�ii� &+�&22+ >�@ >�@
�iii� Yeast is aGGeG�Wo�a�soOuWioQ�oI�JOucose�iQ�a�coQicaO�IOasN�aQG�pOaceG�

iQ�a�waWer�EaWK.
Temperature oI�WKe�mixWure iQ�WKe�waWer�EaWK QeeGs�Wo�Ee�NepW�aW�
37oC.

>�@

>�@

>�@

K )

Qn.
No.

Scoring Points Marks

9 �a� �K���)� �K)
correcW�IormuOae�oI�reaJJeQeQWsWs aa GQG pproroGucW

EaEaOaOaQcQceeG�eTuTuaWaWioioQQ
>�@
>�@

�E�

correcW WraQQsIer�oI�eOecWrroQoQ aaQG�cKarJe
coorrrrece W�QumEEerer oI�eOecWroQs

correcW�QumEer�oI�sKareG�eOecWroQs
coc rrecW�QumEer oI�eOecWroQs iQ�WKe�moOecuOe

>�@
>�@

>�@
>�@

�c� PoWassium�m IOI uoriGe iis�s aQa ioioninicc compouQG�wiWK�strong electrostatic forces 
of attractctioi n EeEeWwWweeeeQQ iWiWs�s opposiWeO\�cKarJeG ions�
WKus� iW rer TuT irireses aa lalargrge amount of energy to overcome WKe�aWWracWioQ�
aQG�G�KaKas�s a�a hihighgh mmelelting and boiling point.�
+\GrGroJoJeQeQ IOuOuoro iGGe� is� a� covalent compouQG� wiWK weak intermolecular 
forceses.
,W reTuirirese  only a little amount of energy Wo overcome WKe�aWWracWioQ��
WKus�iW�Kas�a low melting and boiling point.

>�@

>�@

>�@

>�@

K )
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7Ke�coQicaO�IOasN�is�coQQecWeG�WKrouJK�a�GeOiYer\�WuEe�Wo�a�WesW�WuEe�
wiWK�OimewaWer to prevent oxygen iQ�air�Irom�eQWeriQJ�WKe�coQicaO�
IOasN.

*please emphasize to students that a brief mention of the 3
conditions with no proper description of experiment will be

penalised one mark in the exams because the question asked for 
description of process.

>�@

�iY� ;� caQ� Ee� burnt exoWKermicaOO\� Wo� produce heat Wo� power� WKe�
YeKicOes.

>�@ >�@

11 �a�

sWopwaWcK

25

sWopwaWcK
GiaJram

OaEeO

Plot a graph of volume of gas proGuceG�against time.�25
Plot a graph of mass of contents in flask against time.�

reOeYaQW�JrapK�Wo�WKe�GiaJram�GrawQ.
�6WuGeQWs�are�QoW�reTuireG�Wo�pOoW�sNeWcK�WKe�JrapK�

7Ke�speeG�oI�reacWioQ�caQ�Ee�GeWermiQeG�E\�WKe�gradient of graph. 
(Stopwatch needs to be mentioned “once” either in diagram or description 
to be awarded mark either in diagram or description. 

>�@
>�@

>�@

>�@

>�@

�E� Increasing the temperature oI�reacWioQ�mixWure�
wiOO�increase the kinetic energy / speed oI�reacWiQJ�particles.�
25
8se� powdered magnesium iQsWeaG� oI� sWrips� oI� maJQesium� provides 
smaller particle size of magnesium wKicK�provide a larger surface 
area for collision.�
25

>�@
>�@
25
>�@
>�@

25
>�@

>�@

coWWoQ�wooO

maJQesium

maJQesium sWsWsWsWsWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWsWWopopopopopoopopopopopopopopoppopopopopopopopopoopopoppopopopopoopopopppopopopopopoppoppoppopopopopopppopppoppppppopopopopoppopopopopoppopoppoppopopoppppppooopoppoooopppopopoopoopoooopoppopoopooopoopooopppopoopoopopoopoppooooopooopppppppppppppwawawawawawwawawwwawawawawawwawawawawawawawawawawawawawawawawawwawawawawwawwawwawwwawwawawawawwawwwwwawawawawwawawawawawawawaawawwawawawaaaawawawaaaawawawaawawwwawwaaawwwwwwawawwwwwawwwwwaaWcWcWccWcWcWcWcWcWcWcWcWcWcWcccWcWcWcWcWcWcWcWcWcWcWccWcWcWcWcWccWcWcWWcWcWcWcWcWWccWcWcWcWWWccWcWcWWcWcWWWWWcWcWcWWWccWcWWWcWcWcWcWWcWcWWcWcWcWWWWWcWcWWcWWccWWccccccccccccWcccWcccWcWWWWccWccWcWccWWWWcWccWWcKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

25

sWopwaWcK
GiaJram

OaEeO

Plot a grrapaphh ofof volume of gas proGuceG�against time.�25
Plot a graaphph of mass of contents in flask against time.

reOeYaQW�JrapK�Wo�WKe�GiaJram�GrawQ.
�6WuGeQWs are QoW reTuireG Wo pOoW�sNeWcK WKe JrapK�

>�@
>�@

>�@

>�@

ccoWWoQ wooO

mmaJJQesQesiumium

maJQesiumaJQesium
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8se�a�higher concentration oI�K\GrocKOoric�acid provides more H+ ions 
per unit volume for collision wiWK�maJQesium�parWicOes.

eiWKer�oI�WKe�aEoYe�aQswers

Higher freTuency of effective collision between H+ ions and 
magnesium particles increases the speed of reaction.�
Note: Students need to mention the reacting particles, magnesium and 
acid particles (H+ ions) at least once in the answers.

>�@

>�@

�c� K\GroJeQ >�@ >�@
�G� �i� &a >�@ >�@

�ii� 7Ke\�KaYe�WKe�same number of valence electrons.�25
7Ke\�EoWK�KaYe�two valence electrons.

>�@ >�@

8se a higher concentration oI�K\GrocKOoric acid provides mmmmmmororororororeeeeee HHHHHH+++++ ionssssss 
per unit volume for collision wiWK�maJQesium�parWicOes.

eiWKer ooooooIIIII�I�WWWWKWKWKWKWKWKWKWKWKWKKWKWKKWKWKKKKWKWKKWKWKWKWKWKWKWKWKKKKWKWKKWKKWKKKKWKKKWKWKKKKKKKKWKWKKWKKWKKWKWKKWKKWKKKKWKKKKKKWKKWWKWKWKWKWWWWKWKWWWWWKKWWWWWWWWKWWWWWKW eeeeeeeeeeeeeeee�eeeeeeeeee�eeeeeeee�eeeeeeeeeeeeeeeeeeee�ee�eeeeeeeeeeeeeeeeeeeeeeeee�eeeeeeeeeeeeeeeeeeeeeeeeeee aEaEaEaEaEaaEaEaaEaEaEEEaEaEaEEEEaEaEaEaEaaaEEaEaEEaEaEEaEaEEaEaEaEaEaEaEaEaEaEaEaaEaEaEaEaEaEaEaEaEaEaEEEEaEaEaEEaEEaEaEaaEaEaEaEaEaEaEEaEaEaaEaaaaEaEaEaEaaEaEaaaEaEaEEaaaaaEaaEaaaEaaEaaaaaEEEEEEEEoYoYoYoooYoYooYoYoYoYooYoYoYoYoYoYoYoYoYYoYoYoYoooYoYoYoooYoYoYoYooYoYooYooYoYYYYoYooYoYoYoYYooooYYoYoYoYYYYYYooooooYYYYYoYooooooYoYoYoYoYYoooYoYYoYoooooYoYYooooYooYYYYYoooYYYoYYYYoYYYooYYYYYYYYoYYYYYYYooYYYYYYYYYoYYYYYoooYoYYo eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee aQaQaQaQaa swerererrrrssssss

Higher freTuency of effective collision betttweweweweweweweweweeeeeeeweweeeweeeweeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeneneneneneneneeneneeneneneneeneneneneneneeneneeeeeneeenenennneneeneneneeeeeennneneneneeeeeneeeeeeneeeneeneeeneneenneneeeneeenneeeeenennenneennnenneneneneennnneeennnnnnnnenneeneeeeeeeeeee  HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ ionnnnns and 
magnesium particles increases the speed of reactionnnnnn.�
Note: Students need to mentionn the reacting particiccles, magnesssssisiumumumumumum and d
acid particles (H+ ions) at least once in the answers.

>�>�>�>�>�>�@@@@@@

>�>�>�>��>�@@@@@

�c� K\GroJeQ >�@ >�@
�G� �i� &a >�@ >�@

�ii� 7Ke\�KaYe�WKe�same number of vvalleence eleectctroronsns.. 25
7Ke\�EoWK�KaYe�two valence e elelececctrtronss.

>�@ >�@
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21 7Ke�GiaJram�sKows�some�OaEoraWor\�apparaWus.

:KicK�apparaWus�are�QeeGeG�Wo�proGuce�aQG�coOOecW�pure�waWer�Irom�seawaWer"

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

22 :KicK�suEsWaQce��A Wo D uQGerJoes�cKaQJes�iQ�pK\sicaO�sWaWes�Irom�room�WemperaWure�Wo�
�o&"

Melting point/oC Boiling point / oC 
A �� ��

B ��� ��

C �� ���

D ���� ����

23 :KicK�sWaWemeQWs�are�Wrue�aEouW�compouQGs"

�� 7Ke\�caQ�Ee�maGe�Irom�aQoWKer�compouQG.
�� 7Ke\�caQ�Ee�maGe�Irom�meWaOs�aOoQe.
�� 7Ke\�caQ�Ee�maGe�Irom�QoQ�meWaOs�aOoQe.
�� 7Ke\�caQ�Ee�maGe�Irom�a�meWaO�aQG�a�QoQ�meWaO.

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

������E�6cieQce�&KemisWr\�6$����%eGoN�6ouWK�6ecoQGar\�6cKooO
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24 $ suJar�mixWure was�compareG�wiWK� Iour�GiIIereQW�simpOe�suJars�usiQJ�cKromaWoJrapK\.�
7Ke�resuOWs�are�sKowQ�iQ�GiaJram�EeOow.�:KaW�W\pes�oI�suJars�Goes�WKe�mixWure�coQWaiQ"

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

25 :KicK�compouQG�coQWaiQs�WKree�aWoms"

A +�2� B +&l
C &a62� D 12

26 :KicK�oI�WKe�IoOOowiQJ�compouQGs�Kas�WKe�KiJKesW perceQWaJe�oI�QiWroJeQ E\�mass"�

A 1+�12� B �1+���&2�� �
C &2�1+��� D 1+�&l

27 $ sWuGeQW�GissoOYeG���.�J�oI�poWassium�cKOoriGe��K&O�� iQ�����cm� oI�waWer.�:KaW� is� WKe�
coQceQWraWioQ�oI�WKe�resuOWiQJ�poWassium�cKOoriGe�soOuWioQ�iQ�moO�Gm�"�

A �.����moO�Gm�

B �.���moO�Gm�

C �.���moO�Gm�

D �.��moO�Gm�

sugar mixture sugar 1     sugar 2      sugar 3  sugar 4
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28 7Ke JrapK� EeOow� sKows� WKe� coOour� raQJes� oI� WKe� aciG�Ease� iQGicaWors� meWK\O� oraQJe��
EromoWK\moO�aQG�pKeQoOpKWKaOeiQ.

$�soOuWioQ��wKeQ�pOaceG�iQ�WKe�WKree�iQGicaWors�separaWeO\��is�\eOOow�iQ�meWK\O�oraQJe��\eOOow�
iQ�EromoWK\moO�aQG�coOourOess�iQ�pKeQoOpKWKaOeiQ.�:KaW�is�WKe�p+�raQJe�oI�WKe�soOuWioQ"

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

29 :KicK�oI�WKe�IoOOowiQJ�eOemeQWs�EurQs�iQ�air�Wo�proGuce�a�suEsWaQce�wKicK�caQ�reacW�wiWK�
EoWK�K\GrocKOoric�aciG�aQG�soGium�K\GroxiGe"�

A OeaG B K\GroJeQ
C iroQ� D pKospKorous�

30 :KicK�oI�WKe�IoOOowiQJ�reaJeQWs�cannot Ee�useG�Wo�GiIIereQWiaWe�soGium�K\GroxiGe�soOuWioQ�
Irom�soGium�cKOoriGe�soOuWioQ"

A $Tueous�iroQ�,,,� QiWraWe�
B $Tueous�copper�,,��QiWraWe�
C $Tueous�OiWKium�QiWraWe�
D $Tueous�ammoQium QiWraWe
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31 6eparaWe�sampOes�oI�K\GroJeQ�peroxiGe�are�aGGeG� Wo�aTueous�poWassium� ioGiGe�aQG� Wo�
aciGiIieG�poWassium�maQJaQaWe�VII�.��,W�is�NQowQ�WKaW�K\GroJeQ�peroxiGe�is�EoWK�aQ�oxiGisiQJ�
aJeQW�aQG�a�reGuciQJ�aJeQW.

:KaW�coOour�cKaQJes�are�seeQ"

aTueous�poWassium�ioGiGe aciGiIieG�poWassium�maQJaQaWe�VII�

A coOourOess�Wo�ErowQ purpOe�Wo�coOourOess

B ErowQ�Wo�coOourOess purpOe�Wo�coOourOess

C coOourOess�Wo�ErowQ oraQJe�Wo�JreeQ

D ErowQ�Wo�coOourOess oraQJe�Wo�JreeQ

32 X� Y aQG = are�eOemeQWs�iQ�WKe�same�perioG�oI�WKe�PerioGic�7aEOe.

X Iorms�aQ�aciGic�oxiGe��Y Iorms�a�Easic�oxiGe�aQG�= Iorms�aQ�ampKoWeric�oxiGe.

,I X� Y aQG = are�pOaceG�iQ�iQcreasiQJ�orGer�oI�aWomic�QumEer��OowesW�aWomic�QumEer�IirsW���
wKicK�orGer�is�correcW"

A X� Y� = B Y� =� X
C Y� X� = D X� =� Y

33 5uEiGium�is�iQ�WKe�same�Jroup�as�soGium�iQ�WKe�PerioGic�7aEOe.�:KaW�is�a�OiNeO\�properW\�oI�
ruEiGium"

A ,W�reacWs�wiWK�waWer�Wo�Iorm�K\GroJeQ�Jas.
B ,W�caQQoW Ee�cuW�E\�NQiIe.�
C ,W�reacWs�wiWK�cKOoriQe�Jas�Wo�Iorm�a�saOW�wiWK�WKe�IormuOa�5E&l�.�
D ,W�Goes�QoW�coQGucW�eOecWriciW\�iQ�WKe�moOWeQ�sWaWe.
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34 :KicK�oI�WKe�IoOOowiQJ�experimeQW�wiOO�KaYe�WKe�IasWesW�speeG�oI�reacWioQ"

35 7Ke�eOemeQW�cKromium proGuces K\GroJeQ� Irom�GiOuWe�K\GrocKOoric�aciG�EuW iW�Goes�QoW�
reacW�wiWK�coOG�waWer.�:KeQ�a�piece�oI�cKromium�is�pOaceG�iQ�OeaG�II��QiWraWe�soOuWioQ��soOiG
oI�OeaG�appear.

:KaW�is�WKe�orGer�oI�decreasing reacWiYiW\�oI�WKe�meWaOs�OeaG��caOcium�aQG�cKromium"

A caOcium��cKromium��OeaG B caOcium��OeaG��cKromium
C cKromium��caOcium��OeaG D OeaG��cKromium��caOcium

36 ,Q�wKicK�WuEe�is�WKe�iroQ�QaiO�not OiNeO\�Wo�rusW"��

EoiOeG�waWer� � Gr\iQJ�aJeQW saOW�waWer
  

  
A B C D
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37 :KicK�oI�WKe�IoOOowiQJ�sKows�WKe correcW�perceQWaJe�composiWioQ�oI�ox\JeQ��QiWroJeQ�aQG�
carEoQ�GioxiGe�IouQG�iQ�Gr\�uQpoOOuWeG�air"�

2x\JeQ 1iWroJeQ &arEoQ�GioxiGe

A �� ��� ��

B �� �� ��

C �� �� ��

D �� �� ��

38 :KicK�oI�WKe�IoOOowiQJ�sKows�WKe�correcW�use�oI�WKe�GiIIereQW�IracWioQs oI�peWroOeum"�

Fraction Uses
A PeWroO useG�Ior�maNiQJ�cKemicaO�IeeGsWocN

B %iWumeQ useG�Ior�OuEricaWiQJ�macKiQe�parWs

C KeroseQe useG�as�IueO�Ior�aircraIW

D QapKWKa useG�Wo�paYe�roaG

39 :KicK�oI�WKe�IoOOowiQJ�K\GrocarEoQ�uQGerJoes suEsWiWuWioQ�reacWioQ"�

A &�+� B &�+�

C &�+�&22+ D &�+�2+

40 :KicK�oI�WKe�IoOOowiQJ�is�WKe�same�Ior�EoWK�eWKaQoO�aQG�eWKaQoic�aciG"�

A empiricaO�IormuOa
B IuQcWioQaO�Jroup
C QumEer�oI�carEoQ�
D KomoOoJous�series
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Data Sheet

Colours of Some Common Metal Hydroxides

caOcium�K\GroxiGe wKiWe

copper�,,��K\GroxiGe OiJKW�EOue
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(b) >P�@�]iQc�is�more reactive WKaQ�iroQ���]iQc�Kas�KiJKer�WeQGeQc\�Wo�Oose�
iWs�eOecWroQs�
>P�@�]iQc�wiOO�preIereQWiaOO\�corrode in place of iron.

��

�

(c) )e�2� ���&2� �)e����&2� ��

(d) 7Ke�earWK¶s�miQeraO�ores�are�OimiWeG�aQG�are�QoQ�reQewaEOe.�5ec\cOiQJ�
KeOps�Wo coQserYe�WKe�OimiWeG�resources�iQ�our�earWK�aQG�maNe�WKem�OasW�
OoQJer.�

:iWK�a�Gecrease�oI�miQiQJ�Ior�ores��OaQG�wiOO�Ee�Iree�Ior�oWKer�uses�eJ��
aJricuOWure.

5ec\cOiQJ�meaQs�saYes�WKe�eQYiroQmeQW�Irom�poOOuWioQ�as�uQsiJKWO\�
scrap�meWaOs�is�remoYeG�Irom�WKe�eQYiroQmeQW.

>aQ\�oQe��reMecW�aQ\�aQswer�aEouW�saYiQJ�cosW@

��

>7oWaO����marNs@

A7 (ai) 1umEer�oI�moOes�oI�propaQe�������  ���moOe ��

(aii) 1umEer�oI�moOes�oI�&2�����moOes�
9oOume�oI�&2�����x���� ����Gm� �musW�iQcOuGe�correcW�uQiWs��Qo�ecI�

��
��

(bi) PropeQe�is�unsaturated/ contains C C double bond��WKus�iW�is�aEOe�Wo�
uQGerJo�addition reaction.
25�PropaQe�is�saWuraWeG��coQWaiQs�aOO�siQJOe�coYaOeQW�EoQG��WKus�uQaEOe�
Wo�uQGerJo�aGGiWioQ�reacWioQ.��aQ\�pKrasiQJ�wiWK�simiOar�meaQiQJ�

��

(bii) >WesW@�$GG��aTueous� EromiQe�soOuWioQ Wo�propaQe�aQG�propeQe.�
>resuOW@�reGGisK�ErowQ�coOour�oI�EromiQe�wiOO�Eecome�coOourOess iQ�
propeQe�EuW�remaiQs�uQcKaQJeG�iQ�propaQe.�

��
��

(biii) PoO\mer�is�QoQ�EioGeJraGaEOe aQG�WKus�wiOO�>eIIecW@ remaiQ�iQ�WKe�
eQYiroQmeQW�Ior�a�OoQJ�Wime��WKus�causiQJ�OaQG�poOOuWioQ��coQsWaQWO\�iQ�
QeeG�Wo�IiQG�OaQG�Wo�Eur\�WKem.�
PoO\mer��wKeQ�EurQW��wiOO reOease�Woxic�Jases�Wo�WKe�eQYiroQmeQW�WKus��
causiQJ�air�poOOuWioQ.���� � � � >aQ\�oQe@

��

(c) 

 ŵŽŶŽŵĞƌ ;ĂůŬĞŶĞͿ

��

>7oWaO����marNs@

B8 (a) >P�@�$Q�aciG� is�a�suEsWaQce�wKicK�proGuces�hydrogen ions wKeQ�iW� is�
GissoOYeG�iQ�water.

>P�@�ExampOe� 6uOIuric� aciG� reacWs� wiWK� reacWiYe� meWaO� Wo� proGuce� saOW�
aQG�K\GroJeQ�Jas��suOIuric�aciG�reacWs wiWK�carEoQaWes�Wo�proGuce�saOW��

��

$Q\�

)

5ec\cOiQJ�meaQs�saYes�WKe�eQYiroQmeQW�Irom�poOOuWioQ�as�uQsiJKWO\
scrap�meWaOs�is�remoYeG�Irom�WKe�eQYiroQmeQW.

>aQ\�oQe��reMecW�aQ\�aQswer�aEouuW�W sas YiiQJQJ�cosW@
>7>7oWoWaOaO������marNs@

A7 (ai) 1umEer�oI�moOes�oI�propaQe�������  ���moOe ��

(aii) 1umEer�oI�moOes�oI�&2�����moOes
9oOume�oI�&2�����x���� ����Gm� �musW�iQcOcOOOuGuGuGuGuGGuGGuGuGuGuGuGuGuGuGuGGGGuGuGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGuGGGGGGGGGGGGGGGGGGGGGGGeeeeeeee�e�e�eeeeeeeeeeeeeeeee�eeeeeeeeee�e�e�eeeeeeeeeeeeeeeeeeeeeeeeeee�e�eeeeeeeeeeeeeeeeeeeeeeeeeeeeee�eeeeee cococococcococococcococococococococococococccococococooccocccccoccooccccoccccocococccocooocooccccccocooocoocococcccococoococooccocococococoococccccocococcccoooooocoocccccooooococcccoococoooococcooocoocooocooocooooocooooooocooccoccccooccc rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrececececececececeeececececececececececececececececcecececeececececececcececececccceeecececeeceeceeecececceccececececeeeecececececececcccececeeceececceccceecececeececcececeeecececceceeeececccecceccccceccccececccceceecccceeeeeeeeeeeeeeeeeeee W�W�WW�WWWWWW�WW�WW�WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW�WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW�WWW uQuQuQuQQQiWi s��Qo�ececececI�I�I�I�

��
��

(bi) PropeQe�is�unsaturated/ contains C CCCCC ddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddououououououoooouoouououououououuuououuouououououooooououuouououoooooououououououuououoououoooouuouuououuououooooououuouuouououuoououuuuuouooooououuuuuouuuuoououuuuuooouououooouooouooououououuuuuublbbbbblblblblblblblblblblblbbllblbllllblblbblblblllblblblblllbllblbllbllblblblblbllbllblblblbbllblblblblbbbblblbbblblbblblblblbbbbbbbbbbbbbbbbbbbbbblbbbbbblbbbb eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee boboboboboobobobobobobobobobobobobobobobobbobobobobobobobobobbobobobboboobobbbbobbobbobobbobobobobobbbobobbbobobboboboobobobbbobobobobbobbbobobbbobobobbooooboboboboboobobboobobooboboooobobbbobbbbooooboooobooobboobbboboboooobbooobbbobobbbobboob ndndndndndndndndndndndndndnndnddndnddndnndndnddndndndndndnndndnndndnnnnnnnndndnnnn � WKWWWWWKKKusususus iiiiWWWW�iiis aaaaEOEOEOEOee�e�e�WWWWo�
uQGerJo�addition reaction.
25�PropaQe�is�saWuraWeG��coQWaiQs�aOO�siQJJOe�coYaOeQW�EooQGQG�� WKus uuQaEOe
Wo�uQGerJo�aGGiWioQ�reacWioQ.��aQ\�pKrasiQJ�J wiWK�simiOarr mmeaeaQiQJ�

�

(bii) >WesW@�$GG��aTueooooooooooooousussssusssusussu ����������������� EromiQe�sososososososososoossssssossssssss OuOuOuOuOuOuOuOOuOuuuOuuuuuuuuuuuWioQ Wo�proopapaQeQ �aQG�propeQe.�
>resuOW@�reGGisK�ErowQ ccoOo our�oIo EEromiQe wwiOiOOO EeEecocome�coOourOess iQ
propeQe�EuW�remaiQs�uQQcKcKaQaQJeeGG iQ pproropapaQeQe..

�
�

(biii) PoO\mer�is�QoQQQQQQQQQQQQQQQQQQQQQ QQQQQQQQQQQQQQQQ���������EiiiioGGGoGoGoGoGGoGGGoGGoGoGoo eJeJeJeJeJeeJeJeeJeJeJeJeJeJeJeJeJeJJJraGaGGGGGGGGGGGGGGGGG EEEEEEEOEE e aQaQGG WKWKusus wwiOO >eIIecW@ remaiQ�iQ�WKe
eQYiroQmeQW�Ior�a�OoQJ WWimime�e� WWKuKus�s�cacaususiQiQJ�OaQG�poOOuWioQ��coQsWaQWO\�iQ�
QeeG�Wo�IiQG�OaQG�Wo�Euru \�\�WKKemem.�
PoO\meer� wwKeKeQQ EurQQW�W� wwiOiOOO rereOease�Woxic�Jases�Wo�WKe�eQYiroQmeQW�WKus��
causu iQJ�aiair�r poOOuWuWioioQ.Q.�� � � � � >aQ\�oQe@

��

(c) 

ŵŽŶŽŵĞƌ ;ĂůŬĞŶĞͿ

��

>7oWaO����marNs@

B8 (a) >P�@�$Q�aciG� is�a�suEsWaQce�wKicK proGuces�hydrogen ions wKeQ�iW� is� �

)
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waWer� aQG� carEoQ� GioxiGe� Jas.� 6uOIuric� aciG� reacW� wiWK� Ease�aONaOi� Wo�
proGuce�saOW�aQG�waWer.�

>P�@�$Q�aONaOi�is�a�suEsWaQce�wKicK�proGuces�hydroxide ioQs�wKeQ�iW�is�
GissoOYeG�iQ�water.

>P�@�ExampOe��soGium�K\GroxiGe�reacWs�wiWK�ammoQium�saOW�Wo�Iorm�saOW��
waWer�aQG�ammoQia�Jas.��IuOO�creGiW�iI�IormuOae��cKemicaO�eTuaWioQ�
JiYeQ��

oQe��

�

�

(b) +� �aT����2+���aT�� �+�2��O� ��

(c) *reeQ�soOiG�A� copper(II) carbonate
coOourOess�Jas�B� carbon dioxide
EOue�soOuWioQ�C� Copper(II) sulfate
EOue�precipiWaWe�D� copper(II) hydroxide

��
��
��
��

(d) 6uOIuric�aciG�was�aGGeG�Wo�WKe�JreeQ�soOiG��WKus�WKe�suOIaWe�ioQ�miJKW�
KaYe�come�Irom�suOIuric�aciG�iQsWeaG.�

��

>7oWaO�����marNs@

B9 (a) >EWemp@�wKeQ�WemperaWure�is�iQcreases��speeG�oI�cKemicaO�reacWioQ�
increases.
>EcoQc@�wKeQ�coQceQWraWioQ�Gecreases��speeG�oI�cKemicaO�reacWioQ�
decreases.
>5Wemp@�wKeQ�WemperaWure�iQcreases��parWicOes�JaiQs�NiQeWic�eQerJ\�aQG�
move faster. )reTueQc\�oI�eIIecWiYe�coOOisioQ�wiOO�iQcreases.�
>5coQc@�wKeQ�coQceQWraWioQ�Gecreases��number of particles per unit 
volume decrease.�)reTueQc\�oI�eIIecWiYe coOOisioQ�wiOO�Gecreases.�
>coOOisioQ�WKeor\�±���marN@

��

�

�

�

��

(b) 0easuremeQW�oI�YoOume�oI�
K\GroJeQ�Jas

6WuGeQW�wiOO�recorG�WKe�volume of 
hydrogen gas >�@�proGuceG�at 
regular interval.�>�@

0easuremeQW�oI�Gecrease�iQ�mass

6WuGeQW�wiOO�recorG�WKe�Gecrease�iQ�
mass of reaction mixture >�@��aW�
regular interval�>�@.

$ppar
aWus�
�0

6eW�
up��0

�

6peeG�oI�reacWioQ�wiOO�Gecrease�wiWK�Wime.� ��

>�@

>�@ >�@

>�@

EOue precipiWaWe�D� copper(II) hydroxide ��

(d) 6uOIuric�aciG�was�aGGeG�Wo�WKe�JreeQ�soOiG��WKus�WKe�suOIaWe�ioQ mmiJiJKWK �
KaYe�come�Irom�suOIuric�aciG�iQsWeaG.

��

>7>7oWoWaOaO�� ���� mmarNs@

9 (a) >EWemp@�wKeQ�WemperaWure�is�iQcreases��speeG�oI�cKKKememememmmiciciciccccccccaOaa rrreeeeacWiooooQQQQ
increases.
>EcoQc@�wKeQ�coQceQWraWioQ�Gecreases��sppppeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG�GGGGGGG�GG�GGGGGGGGGGGGGGGGGGGG�GGGGGGGGGGGGGGGGGG�GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG�GG�G oIoooIoIoIoIIoIIoIoIoIoIoIoIooIoIIoIIIIIIoIoIoIoIoIIoIIIoIoIIIIoIoIoIIIIoIoIoIIoIIoIIoIoIoIoIoIoIooIoIoIoIoIoIooIIoIoIoIoIoIoIoIIooIooIoIoIoooooooIoIoooIooIooIooIoIooooIoIooIoIoIooIoIoIoIoooIoIoIooIoIoIooooooooooooooooIoIoIoIIIIIIIIIIoIIIoIoI ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccKeKeKeKeKeeKeKeKeeKeKeKeKeKeKeKeKeKeKKKKeKeKeKeKeeKeeeKeKeeKeeKeKeKeKeKeKeKeKeKeKeKeKeeKeKeKeKeKeKeKeKeeKeKeKKeKeKeeeKeeKeKeeeeeeKeKKeeeKKKKeKeKKeKKKKKKeKKKKKeKeeeKKKeeKeKeKeeeKeKeeKeeKeKeeKeeKeeeeeeKKeKeeKKKKeeKeeeeeeeeeeeeeeKKKeeKKeemimimimimimimmimimmmmimimimmimimimimmimimmmimimmimmimmmmmimmmimimmimmmimimimmmmimmimmmmmmmimmimmmimimmmmmimimimmimmimimmimimimmiiimmiimimimmmmmmmmiimmmmimmmmmimimmmmmmmmimmmmmmmmmmmmmmmm cacacacacacacacacaccacacaaaccaccccacaccaccacccacacacacacacccaccacacacaaacaaccaaaaaaacaaaacacaaacaacacaaaacacaacacaaaacaccaaacaaaacacccacccccccacccaccccccccccccccccccaccaccccacaccaaccaaOOOOOOOO rererereacacacacWiWiWiWioQoQoQoQ�
decreases.
>5Wemp@�wKeQ�WemperaWure�iQcreases��parWicOes�JaiQs�NiQeWWicc�eQe erJ\J\ aaQQG
move faster. )reTueQc\�oI�eIIecWiYe�coOOisioQQ�wiOO�iQcreaseess.�
>5coQc@�wKeQ�coQceQWraWioQ�Gecreases��numberer oof particcleless per unit 
volume decrease.�)reTueeQcQc\�oIo �eIe IecWiYe cocoOOOOisisioioQQ wiOO Gecreases.
>coOOisioQ�WKeor\ ± ��marN@

�

�

�

�

�

(b) 0easuremeQW�oI YoOume�oIoI�
K\GroJeQ�Jas

6WuGeQW�wiOO�recorG�WKe�volume of 
hydrogen gas >�@ proGuceG at

0e0easasuremeQW�oI�Gecrease�iQ mass

6WuGeQW�wiOO�recorG�WKe�Gecrease�iQ�
mass of reaction mixture >�@ aW

$ppar
aWus�
�0

6eW�
up��0

�

>�@

>�@ > @>�@

>�@
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>7oWaO�����marNs@

B10 (a) KaOoJeQ ��

(b) >eOecWroQic�coQIiJuraWioQ@�E.&�oI�)OuoriQe���.���E.&�oI�cKOoriQe�is��.�.��
�sWaWe�EoWK�Wo�JeW���marN�

6iQce�WKe\�EoWK�KaYe�7 valence electron��WKus�WKe\�are�pOaceG�iQ�Jroup�
9,,.�

��

�

(ci) <eOOow ��

(cii) ,W�is�lighter iQ�coOour�WKaQ�cKOoriQe��WKus�)OuoriQe�is�pOaceG�above
chlorine iQ�Jroup�9,,.�

��

(ciii) >oEserYaWioQ@�coOourOess�soOuWioQ�WurQs�reGGisK�ErowQ.�

>expOaQaWioQ@� IOuoriQe� is� more reactive WKaQ� EromiQe�� WKus� iW� wiOO�
displace EromiQe�Irom�poWassium�EromiGe�aQG�produce bromine.

��

�

(di) >pK\sicaO@� caQQoW� coQGucW� eOecWriciW\�� EOacN� coOour�� soOiG� aW� room�
WemperaWure�>aQ\�oQe@ �Go�127�wriWe�³KiJK�Oow´�meOWiQJ�poiQW�

>cKemicaO@ JaiQ� �� eOecWroQ� Wo� Iorm� aQioQ�� OeasW� reacWiYe iQ� Jroup� 9,,�
reacWs�wWK�meWaO�Wo�Iorm�ioQic�compouQG��reacWs�wiWK�QoQ�meWaO�Wo�Iorm�
coYaOeQW�compouQGs.�>aQ\�oQe@

��

�

(dii) 0J$W� ��

>7oWaO�����marNs@

>7oWoWoWoWoWoWaOaOaOaOaOaO������ �������������marNs@

B10 (a) KaOoJeQ ��

(b) >eOecWroQic�coQIiJuraWioQ@�E.&�oI�)OuoriQe���.���E.&&&&&& ooooooIIIIII�cKcKcKcKcKcKOoOooooorrrrrriQe�isssss�s �.�.�.�.�.�.�.�.�.�.�.�.������������
�sWaWe�EoWK�Wo�JeW���marN�

6iQce�WKe\�EoWK�KaYe�7 valence electron������ WKWKWKWKWKWKKKKWKWKWKKKKWKWKKKKKKKKKKKKKKKWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKWW usususususususususususususususususususususususuuususususususususuusuusususususuususuusuusususuuussusuuusususssuususssuusussusssssussusssusssssssssssssssusssssssssssssssssusssssuuuuuuuus WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWKeKeKeKeeKeKeKeeKeKeKeKeKeKeKeKeKeKeKeKeKeeKeKKeKeKeKeeKeKeKeKeKeKeKeKeKeKeKeKeKeKeKeKKeKeKeKKeKeKeKeKeKeKeKeKKeKKKKKKKeKeKeKKeKeKeKKKeeKeKKeKKeKeeKKKeKKeKeeeKeKKeKKeeeKeeeeeeeeeeeeeeeeeeeeeee\\�\�\\\\\\\\\\\\\\\\\\�\\\\\\\\\\\\\\\\�\\\\\\\�\\\\\\\\\\\\\\\\\\�\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\�\�\\\\\\\�\\\\\\\�\\\\\\\\\\\\\\\\�\\\\\\\\\\\\\\ aaaaaaaraaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa eee�e�e�eee pOp aceGeGeGeGeGeG iiiiiiQQQQQQ JrJrJrJrJrJrouooooo p
9,,.�

��

�

(ci) <eOOow ��

(cii) ,W�is lighter iQ�coOour�WKaQ�cKOoriQe��WKus�)O) uoriQe�is�pOacccccceGeGeGeGeGeG�above
chlorine iQ�Jroup�9,,.�

��

(ciii) >oEserYaWioQ@�coOourOessss�soOoOuWu iooQ�WurQrQs�s�s rereGGGGisisK�K ErEE owQ.�

>expOaQaWioQ@� IOuoriQe iis moorere rrreaeactctiive WKaQ� EromiQe�� WKus� iW� wiOO�
displace EromiQe�Iromom ppoWoWWasassisiumum EEroromim Ge�aQG�produce bromine.

�

�

(di) >pK\sicac O@@�� cacaQQoW ccoQoQGuGucW� eOecWriciW\�� EOacN� coOour�� soOiG� aW� room�
Wempm erraWaWurure�>aQ\Q\ ooQeQe@@ �G�G�G�G�G��G�G�G�G�G�G�G�G�G�G�G�GGGGG�Gooooooooooooooooooooo 12111111111 7�wriWe�³KiJK�Oow´�meOWiQJ�poiQW�

>cKeKemimicaO@ JaJaiQiQ �� eOeOeO cWroQ� Wo� Iorm� aQioQ�� OeasW� reacWiYe iQ� Jroup� 9,,�
reacWs wwWKWK mmeWeWaOaO WWWo�o Iorm�ioQic�compouQG��reacWs�wiWK�QoQ�meWaO�Wo�Iorm
cocoYaYaOeOeQWQW ccomompopouQGs.�>aQ\�oQe@

�

�

(dii) 0J0J$W$W��� �

>7oWaO�����marNs@
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9

[Turn over

%HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO 
%HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO 
%HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO 
%HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO 
%HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO 
%HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO 
%HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO 
%HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO 
%HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO 
%HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO 
%HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO
%HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO
%HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO
%HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO %HQGHPHHr 6HFoQGar\ 6FhooO

5eJisWer�1o. &Oass
1ame

DATE : 29th August 2018
DURATION : 1 hour

READ THESE INSTRUCTIONS FIRST

:riWe�iQ�soIW�peQciO.
:riWe�\our�Qame��cOass�aQG�reJisWer�QumEer�oQ�WKe�worN�\ou�KaQG�iQ.
'o�QoW�use�paper�cOips��JOue�or�correcWioQ�IOuiG.

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��%�peQciO�oQ�WKe�27$6�sKeeW.

Read the instructions on the OTAS 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 oQ�WKe�TuesWioQ�paper.
$�cop\�oI�WKe�'aWa�6KeeW�is�priQWeG�oQ�paJe���.�
$�cop\�oI�WKe�PerioGic�7aEOe�is�priQWeG�oQ�paJe���.�
7Ke�use�oI�aQ�approYeG�scieQWiIic�caOcuOaWor�is�expecWeG��wKere�appropriaWe.

7Kis�GocumeQW coQsisWs�oI�21 priQWeG�paJes.�

BENDEMEER SECONDARY SCHOOL
2018 PRELIMINARY EXAMINATION  
SECONDARY 4 EXPRESS / 5 NORMAL (ACADEMIC)
SCIENCE (PHYSICS, CHEMISTRY) PAPER 1
5076/01

HPHHr 6HFoQGar\ 6Fhoo
HPHHrrHrrrrrrrrrrrHrrrrrrrrrrrrrrrrrrrrHrrrrrHHHHrrrrrrrHHrrrrrrrrHHrrrrrHHrrrrrrr 666H666666666666H6H666666H6666H6666H66666666666666HH6H6H6HHHH6666666H6H666666HHH66666666H6HHH6H6H666666H66H6666HHHHH6H66H6666666H6HH6HH6H6666HHHH666666H6HHHH666666666HHHHHHHH6H66HHHHHH6666H66HHHHH6HHHHHHHH6HHHHHHHHHHHHHHHHHHHHHFFFFFoFFFFFoQoQoQoQoQoQoQoQQQoQQFFoQFFFFFFoFoooQFoQFFFFFFFFooQoQFoFFoFFFFFFoooQoFFFFFFFFFFooQoQFFFoFFFFFooFFFFFFFFFFooooQFFFFFFFFFFooooFFFFFFFFFooooFFFFFFFFFoooFFFFFFFFoooQoFFFFFFFFoooQFFFFFFFoooooo GarGGGGGGGGGarGarGarGarGarGarGGaraaarGaGGarGaGGarGGarGGGGGGarGGaGarararaaararGarGarrGarGarrGGarararGarGGGGarGGaaraarGarrrGarGGarGGaaaaGarrrGarGaGarGGGGarGaGaarGGGGGGaaGaaraGGGGaGaaaaaaaaGarGGGGGaaaaaaaGarGGGGGGGGGaaaaaaaaarrGGGGGGGGaaaaaaaGGGGGGGaaaaaaaaarrrrrGGGGGGGGGGGaaaaaaaaaaarrrGGGGGGGGGGGaaaaaaaaaaarrrGGGGGGGGGGGaaaaaaaaaaarrGGGGGGGGGGGaaaaaaar\ 6\ 6\ 6\ 6\ 6\ 6\ 6\ 6\ 6\ 6\ 6\ 6\ 6\\ 6\ 6\ 66\ 6\ 6\\\ 666\\\\\\\\\\\ 66\\\\\\\\\\\\ 6\ 6\\\ \\ \\\ 6\\ 6\\ \ 6\ \ 6\\\\ 66666\ 6\ 6\ \\\ 6666\\\\\ 6\ 6\ 6\ 6\ \ 66666666\\ 666666\\\ \\ 666666666\\ 6666\\\ 66666666666\ 66666666\\\\\ Fhoo
HPPPPPPPPPHHHHHHHHHHHHrHHHHHHHHrrrHrrrrrrrHHHHHHHHHHHHHHHrrrrrrrrHHHrHHHHHHHHHHrrrrrrrrrrHHHHHHHHHHHrrrrrrrrrHHHHHHHHHHHrrrrrrrrrHHHHHHHHHHHHrrrrrrrrHHHHHHHHHHHHHHHrrrrrrrrrrHHrHHHHHHHHHHHrrrrrrrrHHHHHHHHHrrrrrrrrrrHHHHHHHHHHHHHHrrrrrrrrHHHHHHHHHrrrrrrrrrHHrHHHHHHHHHHHHrrrrrrrrrHHHHHHHHHrrrrrrr 6H666H6H6H6H6H6666H6H6666666666H666666666H66H666666H66H6666666666H6H66666666666H6666666666666666666666666666666666666H66666666666666666666666666666666666666666666666666 FFoFFFFFoFoQFoQFoQFoQFFFFoFoFoQFFoFoFFFFFFFFFFFFFFFFo GarGarGarGarGarGGarGGarGarGarGarrGarGarGGGGarGGGGarG rrGarrrrGG rrrrG rr 6\ 6\ 6\ 6\ 6\ 6\ 66\ 6\ 6\ 666\\ 66\ 6\ 66\ 6\ 6666\ 6\ 666666\ 6\ 6\ 666666666\ 6\ 6\ 6\ 666666\ 66\ 666\\\ \\ 66666\ 6666\ 666\\\\\\\\\ 66666666\ \\\\\\\ 6666\ 666\ 6\\\\\ 6\\\\ 666666\\\\\\\ 6\ 6\ 666\ 6\\\\\\\\ 6\\ 66\ 66666\\\\\\\\\\\ 666666\ 66\\\\\\\\\ \ 666\ 6666666\ 66\\\\\\\\ 66666666\ 6\\\\\\ 66666666\\\\\\\\ 6666666\ 6\\\\\\\\ 6666666\\\\\\\\\\ 6666666\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ hFhFhhoFhFhFhFhhFFhhhhhFFFFFFFFFFFhhhhFFFFFFFFhhhFFFFFFFFhhhhhhFFFFFFhhhhFFFhhFFFFFFhhFFFFFhhhFFhFhhhhFFhhFFFhhhhhFhhhhhhhhhh o
HPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 6666rr 66666666666666666666666666666666666666666666666666666rrrrrrrr 6666666666rrrrrrrr 6666r 666666rrrrr 6666rrrr 6666666rr 666rrrrr 6666666r r 6rrr 666666r 66rr 66666HHHFHFoFoHFoFoHHHFoFHFHFHHHHHF QGaQGaGaQGaGaGaGaar\ r\r\ r\r\ \ r\ 6FhF6Fh6FhhFhhhhhhhhhhhhhhhhhhhhhFhhhhhhhhhhhhhhFhhhhhhhhhhhhhhhhFhhhhhhhhhhhhhhhhhhhhhhhhhhhhFhhhhhhhFFhhhhhhhhhooooooooooooooooooooooooooooooo
HPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPHHHHHHHHHHrrrrrrrrrrHH rHHrrrrrrHHH rrHHHHrrrrrrrrrrrHrr 66666666HHHH6666666HHH6HHH666HHH66H66666HHHHHHHHHHHH6HHHHHHHHHFoQFoQFoFoQFoQFoQFoQFoQFoQFoQFoQFoQFoQFoQFFoQFoQF GarGarGarGGarGarGGarrrrGarrGGGGar\\ 66\ 6\\ 6\\\ 6\\ 6\ 6\ 6\ 66\ 6\\ 66\\\\\\\ FhhhhFhhhhhoooooohhoFhhhhhohhhhoFFhFhhhoFhhFhhohhhhhhFhhohhhFhhhoFFhhoF o
HPPPPPPPPPPPPPPPPPPPPHHHHHHHHHHHrrrrrrrrrrrrrHHHrHrrrrrrrrHH r 666H6H666H6H6H6H6HH6H6H6666H6H6HHHHH66HHHHH6HHHHHHHH66H6666HHHHHHHH6HHHHHHHHHHH6HHHHHHHH6HHHHHH6HHHHHH66HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHFoFoFoFoooQooQQQQQoQoQoQQFFoFFFoQFooQFFFFFoFFoooooooQoQQFFFFFoFFFoooooFFFFFFFFoFoooooooooQQQQQQFFFFFFFFFoooooooooFFFFFFoFoooooooQFoFoFoFFFooFoooooQQFFFooFoFoooooFFooFooooooFFoooooQQFFFFFFooooooQQQFFFooQFFFooooQFFFFoooQGGGaGaGGGaGarGarGarGGarGGaGGaGGGaarGarGGGaGaarGaaaaaaaaGaaaararGarGararararGGaaaaaaaaaararGarrGGGGGaaaaararaararGarrrrrGGGGaaaaararaaGaararrarrGGGGGGGaaararararrrrarrarrarGGGGGGGaaaaaararrrrGarrGGGGaarrrrrGGGGGaarGGGGGGarGGGGGGGGaaaaararGGGGarrGGGGGaaararrarGGGGGaaarrr\ 6\ 6\ 6\ 6\ 6666\ 6666\ 6\ 66\ 66666666666666666\ 6\ 6\ 6\ 6\ 6\ 6\\ 66666666666\\\ \ 6666666\\\\\\\\\ 6\ 666\ 6\ 66666666\\\\\ 6\\ \\ 6\\ 66666666\\\\\\\ 6666666666\\ \ 66666666\ 6666666\ 6\ 6\ 66666666\ 6666666\ 66666\\ 6666\ \ \ 6666\\\\ 6666\\\\\\\\\\\\\\\\\\\\\\\\\ FhFhFhhFhFhhhhoooohhoFhFhFFhFFFFhFFFFFFFFFhhhhoooFFFFFF oFFFhFhhhFFhFFF oFFFhoo
HPPPPPPPPPPPPPPPPPPPPPPPPHHrHHrHrHHHHrHHHHrrrrrrrrrrrrrrrrH rrrrrrrrrrr 6666666666HHHH666666666HHH6HH6HHHHHHHHHHH6H6HHHHHHHH66HHHHHHHHHHHHHH6HHHHHHHHHH6HHHHHHHHH666HHHHHHHH6HHHHHHHH6HHHHHHHHHH6H6HHHHHHH6HHHHHHHHHHHHHHHHHHHHHHHFFoFoFFoFoQFoFoQFoQFoFoQQQQoQFoQooQFoQoQQQQoQoQFooQFooQFFoQFFFFFFFooQoQoQQQQQQFFFFFFFFoQoQFooQoQQQQQQQQoQFoQFFoFFFFoQFFooFoQoQQQQQoQQQFoQFFFFFoQooQQQoQQQFoFFFFoQFoQFooooQQQQQQQQoQoQFoQFFFFFoooQQQQQQFFoQooQooQQQQQQQQQFoFFoFooooQQQQQQFFoQFoQFoFooooooooQQQQQQQFFFFFoooQQQQQFFFoooooQoQFFFoooooQQQQoooQQGaGGGGGaGaGGGGGaGaGaGaGaGaGaGaGaaaaGarGarGGGGaGGGaGaGGaGaGararGGGaGaarGaGaGaaGarGaGGaGaaGaGaGararGaGaGGGaGaarGGaaGaGarrrrrrrGaGGaaaaarrrrrrarrrararGGGGaaaarrrrrrrarrGGGaGaaarrarrrrGGGGGGGaaaarrrrrrrrGGGGGaaaarrrrrrGGGGaaaaaarrrrrrGGGGGGaaaaaaarrrGGGGGGGGaaaaaaaaarrrrrGGGGaaaaarrGGGaaaaaaaarGGGGaGaaaaaarGGGaaaaaaar 6666666\ \ 666666666666\ 6\ 66666666\\\ 6\\ 6\ 6\\ 66666666\ \ 6\ 666666\\ 6\ 666666\\ 6\ 6\ 6\\\\\\ 6666666666666\\ 6\\ 6\\\\ 66666666666\\\\\\ 6666666666\\\\\\ 666666666666\\\\ 666666666\ 6\\ 6\\ 666666666\ 6666\ 6\ 66\\ 6\ 666FFhFhFhFhFhFhFhFhhhhoFhFFFhFhhFhhhhoooooFFhFFFhFhF oFFFFFhFFFFhhFF ooFFhoFFFFFFFFhhhF oFhFF ooooo
HPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPHHHrHHHHHHHrHHrHrHHrHHrHHHHHHHrrHHrHrHHrHHrHHHHHHHHHHHrHHHHHHHHHHHrHrrrrrrrrHHHHHHHHHHHHHHHHHrrrrrrrHHHHHHrHHrHHHHHHHHHHHHHrrrrrrHHrrrHHrHHHHHHHHHHHHHHHrrrrrrrrrHHHHrHHHHHHHHHHHHHrHrHHHrHHrrHHrrrrHHHHrHHHHHHHHHHHHHrHrHHrrrrrrHHrHHHHHHHHHHHHHHHHHHHHrHHrrrrHHrrrrrHHHrHHHHHHHHHHHHHHHrHHrrrrHHHHHHHHHHHHHHHHHrrrrHHHHHHHHHHHHHHHrrrrrrrrHHHHHHHHHHHHrrrrrrHHHHHHHHHHHHHHHHHrrrr 6666H6666H6H6H6H66H6H6H6H6666H6H666666H6H66H66666666666666666666HHHHHHHHH66666666HHHHHH666H6HHHHHHHHHHH6HHHHHH66HHHHHHH6666HHHHHHHH666HHHH6666HHH666HHHHHH6666HHHHH6666HHHHHHH66H66HHHHHHHFFoQoQFoQFoQooQoQoQQoQoQoQFoQQQQFFoFoFoFoQoQoQQFoQFFFFFFFFFooFoQFooQoQQQQQFoQQoQQFFFFFoooQFoFooQoQFoQoQQQQQFFFFFFFFFoFoQoooQooQQQoQQFFFoQFFFooooQoQQQoQQFFFFFFFoQoQoQoQQQFFFFFFFFFooQooQQQQFoQFFFFFFoQooQQQoQQFFFFFoQoQQoQFFFFFoooQQQQFFFFFFFoQFooQQQQQFFFFFFFFFoooooQQQQQQQFFFFooQQQQQQGGGGGGGGGGGGGaaGaGarGaarGarGGGGGGGGGGarGGGGGGGGGGGGGGaGaGGGGGGGGGGGGGGarGGGGGGGGGGaGGGGGGGGGGGGGGGGGGGGGaGaGGGGGGGGGGGGGGGGGGGGGGGGGGGGGaGGGGGGGGGGGGGGGGGGGGGarGGGGGGGGGGGGGGGGGGGGGGGGGGarGGGGGGGGGGGGGGG \ 666666666\ 666666\ 666666\ 6666666666666666666666FhFhhFhhhhhFhhhhhooFhFhhhhhhFhFFhhhhhFFhFhFhhhhoFhFhFhFhFhhhFhFhFhFhFhFFFFFFhFFFFhhhhFhFhhhhhooooFFFFFFFhFFhhhhhhhhoFFFFFFFFFFhhhhhhhhhooFFFFFFFFhhhFhhhhhhhFFFFFhFFhhhhhhooooFFFFFFFFhFhhhhhhhFhoFFFFFFFhFFFFFhhhhoFFFFFFFhhhoooFFFFFhhhhooooFFFFFFFFFhhhhhhooFFFFFFFFhhhhhhhhhooo
HPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPHHHHHHHHHrHHrrrrrrHHHHHHHHrrrHHHHHrHHHrHHHHHHHHHHHHHHHHHHHHHHrrHHrrrrHHHHHHHrHHrHHHrHHHHHHHHHHHHHHHrrHHrrHHrrrHHHHHHHHHHHHHHHrrHHrHHrrrHHHHHrHHHHHHHHHrHHHHHrrrHHrHHrHHHHHHHHHHrHHHHHHHrrrrrrrHHHHHHHHHHHHHrHHHHHrrrrrrrrrHHHHHHHHHHHHHHHHHrrrrrrrrrrHHHHHHHHHHHHHHrrrrrrrrHHrrHHHHHHHHHHHHHHHHHHrrrHrrrHrHHrrrHHHHHHHHHHrrrrrrrrrHHHHHHHHHrHHHrrrrHHHHHHHHHHHHrrrHHHHHHHHHHHHHH 666666666H666H6H6H6H666666666H666H6H666666666H6H6HH6H6666666666H6H6H6H6666666H6666H66666H666H6H6H6666666HHH666H66666H6666666H6666H6666666H6666HHHHHHH66666666666HHHHHHHH6H66H6666H66HHHHHHHH666H6HHHH66666666HHHHHHHH6H66666666HHHHHHH66HHHH6H66HHHHHHHHHHFoFoFoQQQoQFoQFFFoFoooQFoQQQoQFoFoooQQoQFFooooFoooooQQQQQFFoFoFoFFoFooooFoQQQQFFFooooooQFoooFoooQQFFFFFFoooooooFoooQFFFFFFFFFooooFoooFFFFFFoooooooooQFoQoQoQQQoQFFFFFFFoooooooooQoQFFFFFFFFoooFoooFFFFFFFoooQQQFFFFooFFFoooQFFFoF GaGarGarGarGarrGaGa \ \ 6\ 6\ 66666666666666\ 66666\ 666666666\ \ 6\ 66\ 66666\ 666666\ 66666666\ 666666666666\ \ 66666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666\\\ FhhhhhFhhhhhhhhhhoohoFhhhhhhhhhohhhohoFhFhhhhFhhhFhhhhhohhhhhhhFhohhhhhhhFFFFFFFhFFhhhhhhoooFFFFFFFFFFhhhhhhhooFFFFFFFFFhhhhooFFFFFFFFFhhhhhoFFFFFFFFFhhFhhhooFFFFFFFFFhhhhoFFFFFFFFFFhhFhhhhhhhoFFFFFFhhhhhhhFFFFFFFFhhhhhhFFFFFhhhhhhhFFFFhFFFhhhhhhhFFFFFFFhhhhFFFFFFF o
HPHHHrHrHrHrHrHHHHHrHHrHHrrHrHrHHHHHHHHHHHrrrrrrrrrHHHHHHHrHHHHrHHHHHrrHrrrrHHHHHHHHrrrrrrHHHHHHHHHrrrrHHHHHHHrrrrrrrrHHHHHHHHHHHrrrrrrrrHHHHHHrrrrHHHHHHrHHHHHrrrrrrrHHHHHHHrrrrrrrrHHHHHHrrrrrrHHHHHrrrrrr 6H6666H66H66H66HH66666H6H6H66H6H6666666H6666666H6H6666666666H66666H666HHHHHH666666666666HHHH66666666666H666666666666H666666666666HHH6H6H6666666HHHHHHHHHH666666666H6HHHHHH6666666666HHHHHH6666666H666HHHHHHHHH6H666666666HHHHHHHH66666666HHHHHHHHH66666666666HHHHHHHHH66666666 FoFoQFoQoQoQoQFoFoQoQoQoQFF QFFFoFFooQFFoFoQFoQFFooQFFFFFoQFoFoFoooQQFoQQQQQFFFoFFFFFFFFFFoooooQoQQoQQGarGarGarararGarGarGarGaarGararGarGarGarGarGarGarGarGarGarrrGarGarrrrGarGarrrrGarrrrrrrrrrrrrrrrarGaraaararrrrrrraarrrrrrrrrGGGaaaaaaaaaarrrrrrarrrGGGaraaaarrrrrrrrrGGGGaaaaaarrrrrrrrrGaGGGGGaaGaraaaaaarrrrrrrrGGGGGGGaaaaaaaaaaaarrrrrrrGGGGGGGGaaaaaaaaaaarrr\ 6\ 6\ 6\ \ 6666\ 6666666\ 666\ 6\ 6\ 6\ 6\ 66\ 66\ 6\ 6666\ 6666\\\ 66\ 66666\ 66\ 66\ 66666\ 6\ 6\ 6\ \ \ 6\\\ 6\ 6666\ 6\\\ \ 66666\ 66666666\\\ 6\\\\\\\\\\\\ 666\ 6666666\\\\\\\ \\\\\ 6666666666\\\\\\\\\\\ 6666666\ 6\\\\\\\\\\\\ 6666\ 66\ 666\\\\\\\ 6\ 66666\\\\\\ \\\\ 6666\ 666666\\\\\ 666666666\\\\\\ 66666\\\\\\\\ 6666\\\\\\\ 6\\ 6\\ 66\ 6666666\\\\\\\\\\\ 66666\\\\\\\\\\ 666666\\\\\\\\\\\ 6666666\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ FFFhhFhFhFhFhoFhhFhhFFhFhFhhhhFFhhhFhhhFhFFhFhhhhhFFhhhhhFFFFFFFhhhFFFFFFhhhFFFFFFFhhhFFFFFFFhhFFFFFFFhFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF o
HPHHr 6H666666666666H6H6666666666666H666666666H66H666666H6H6H6H6H66666H66H6H666666H666H6H6666HHHHHHH666666666HHHHHHH6H66H6666HHHHHHHH6H6H66HHHHHHHHHH6H66H6H6HHH666HH66HHHHHHHHHHHHHHHHHHHHHHHFoQoQFoQFoQoQoQoQQoQoQFFooQFoQFoQoQFoFFoFFoFoFFFooooooooooQQQFoQFFFFoQFFFooQooooooQFoQQQoQoQFFFoQoooooQQQQFFFooQoQQQQFFFFFFooooQoQQQFoFFFFFFoooQQFFFFFFFFoooooooooQQQQQQFFFFFooooooQQQQQQQFFFFoQFFoQFooQooQQFoQFoQQQFFFoQFFoQFooQoFoQFoQQQFFoQFFFFoQFFoQFFoQQGGarrGGGGGGGGGGGarGGarGGGaGaGarararGararGarGGGGGGGGGGGGaGaGarrGararGGGGGGGGGGGGaararaGaarGarGararGarGGGGGaGGGGGGGGGaarrGGGGGGGGGGGarGGGGarGarGGGGGGGGarGarGGarGGGGGaGGGGaaGaaGararrrrrGGGGGGGGGGGaaaaGaaarrrarrrrrGGGGGGGarrrrrrGGGGGGGaarrrraaaaaaaGarGarGarGararrGarGararGGGGGGaaaraaaGarrGGGGGGGGaaaarrrrrrrrGarararGGarrrrrGarGGGarGarrrGarrGaGGGGGaG rrrGarGGaaarrrGaraaaaarrGGGaaa \\\\ 66\ 666\ 6\\\\ 666\ 66\\\ 666\\ 66\ 6\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ Fhoo
HPHHr 6HFoQGar\ 6Fhoo
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[Turn over

21 7Ke�GiaJram�sKows�WKe�apparaWus�useG�Wo�GisWiO�seawaWer.�����

������������

:KiOe�waWer�is�EeiQJ�coOOecWeG��aW�wKicK�poiQW�s��is�WKe�WemperaWure�����&"

A ���;����������������������B�����< C ;�aQG�=����������������������D ;�<�aQG�=
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[Turn over

22 *ases�caQ�GiIIuse�WKrouJK�porous�poWs.�7Ke�GiaJram�sKows�a�EeaNer�IuOO�oI�QiWroJeQ�
iQYerWeG�oYer�a�porous�poW�coQWaiQiQJ�carEoQ�moQoxiGe.

7Ke�waWer�OeYeO�Goes�QoW�moYe.�

:KicK�sWaWemeQW�expOaiQs�WKis"�
A %oWK�Jases�KaYe�Wwo�aWoms�iQ�a�moOecuOe.

B 1eiWKer�Jas�is�soOuEOe�iQ�waWer.

C 1iWroJeQ�is�aOmosW�iQerW.

D 7Ke�Wwo�Jases�KaYe�eTuaO�moOecuOar�masses.

23 :KicK�sWaWemeQW�s� EesW�expOaiQ�s� WKaW�air�is�a�mixWure��QoW�a�compouQG"

,� $ir�Goes�QoW�KaYe�a�IixeG�composiWioQ.��
,, ,W�is�a�coOourOess�aQG�oGourOess�Jas.
,,,������� ,W�is�maGe�up�oI�more�WKaQ�Wwo�eOemeQWs.
,9 ����7Ke�Jases�maNiQJ�up�air�caQ�Ee�separaWeG�E\�IracWioQaO�GisWiOOaWioQ.

A ���, oQO\�������������� B��� ,,�oQO\���������������C    ,�aQG�,9��� D ,,,�aQG�,9�
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[Turn over

24 :KicK�GiaJram�correcWO\�represeQWs a�mixWure�oI�eOemeQW�s��aQG�compouQG�s�"

25 7Ke�GiaJram�sKows�WKe�aWomic�sWrucWure�oI�aQ�eOemeQW�;.�

:KaW�is�;"

A aOumiQium

B Eer\OOium

C EoroQ

D IOuoriQe

26 :KaW�KappeQs�wKeQ�a�EoQG�is�IormeG�EeWweeQ�a�JreeQ�Jaseous�eOemeQW�aQG�a�soIW�
meWaOOic�eOemeQW"�������������������������

A 7Ke�Jaseous aWoms�JaiQ�aQ�eOecWroQ.

B 7Ke�Jaseous aWoms�Oose�aQ�eOecWroQ.

C 7Ke�meWaO�aWoms�JaiQ�aQ�eOecWroQ.

D 7Ke�Wwo�eOemeQWs�sKare�a�pair�oI�eOecWroQs.
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[Turn over

27 :KicK�saOW�caQ�Ee�prepareG�E\�aQ�aciG�aONaOi�WiWraWioQ�meWKoG"

A aOumiQium�carEoQaWe

B ammoQium�cKOoriGe

C caOcium�QiWraWe�

D iroQ�,,��suOIaWe

28 7Ke�oxiGe�oI�eOemeQW�;�GissoOYes�iQ�waWer�Wo�Iorm�a�soOuWioQ�wKicK�wKeQ�WesWeG�wiWK�
8QiYersaO�,QGicaWor�paper�JiYes�a�p+�oI���.��7Ke�oxiGe�Goes�QoW�reacW�wiWK�poWassium�
K\GroxiGe.��:Kere�is�; mosWO\�OiNeO\�Wo�Ee�IouQG�iQ�WKe�PerioGic�7aEOe"

A *roup�,

B *roup�9,

C *roup�9,,

D *roup��

29 �� cm� oI��.� moO ��Gm� K\GrocKOoric�aciG�exacWO\�QeuWraOise��� cm� oI�aTueous�soGium�
K\GroxiGe.�7Ke�eTuaWioQ�Ior�WKis�reacWioQ�is�

���������������������������������1a2+���+&O�ĺ�1a&O���+�2

:KaW�is�WKe�coQceQWraWioQ�oI�WKe�soGium�K\GroxiGe�soOuWioQ"

A �.����moO���Gm�

B �.��� moO���Gm�

C �.��� moO���Gm�

D �.��� moO���Gm�
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[Turn over

       30 :��;�aQG�<�are�meWaOs��oQe�oI�wKicK�is�copper�aQG�oQe�oI�wKicK�is�iroQ.�

��:�Kas�a�coOoureG�oxiGe�wKicK�caQ�Ee�reGuceG�E\�carEoQ.
��;�Kas�a�EOacN�oxiGe�aQG�is�aOso�IouQG�iQ�QaWure�as�a�pure�meWaO.
��<�Kas�aQ�oxiGe�wKicK�caQQoW�Ee�reGuceG�E\�carEoQ.�
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(c) 'escriEe�WKe�moYemeQW�aQG�arraQJemeQW�oI�parWicOes�iQ�precipiWaWe�E�wKicK�Kas�
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7 )iJ.��.��sKows�a�moOecuOe�oI�c\cOoKexaQe��&�+��� wKicK is�a�c\cOoaONaQe aQG�a saWuraWeG
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Section B
$Qswer�any two TuesWioQs�iQ�WKis�secWioQ.�
:riWe�\our�aQswer�iQ�WKe�spaces�proYiGeG.

8 0eWaOs uQGerJo�GiIIereQW�cKemicaO�reacWioQs Wo�proGuce�GiIIereQW�proGucWs.

(a) 7Ke�raWe�oI�reacWioQ�EeWweeQ�a�meWaO�aQG�aQ�aciG�is�iQYesWiJaWeG.�

$�piece�oI�]iQc�IoiO�is�aGGeG�Wo����cm� oI�K\GrocKOoric�aciG��oI�coQceQWraWioQ��.��
moO���Gm�.�7Ke�aciG�is�iQ excess.�7Ke�K\GroJeQ�eYoOYeG�is�coOOecWeG�iQ�WKe�Jas�
s\riQJe�aQG� iWs� YoOume�measureG�eYer\�miQuWe.�7Ke� resuOWs�are�pOoWWeG�aQG�
OaEeOOeG�as�JrapK��. 7Kis�is�sKowQ�iQ�)iJ.��.�.

Fig. 8.1

7Ke�experimeQW�is�repeaWeG�Wo�sKow�WKaW�WKe�reacWioQ�EeWweeQ�]iQc�meWaO�aQG�
K\GrocKOoric�aciG�is�caWaO\seG�E\�copper.�$�smaOO�YoOume�oI�aTueous�copper�,,��
cKOoriGe� is� aGGeG� Wo� WKe� aciG� EeIore� WKe� ]iQc� is� aGGeG.� 7Ke� resuOWs� oI� WKis�
experimeQW�are�pOoWWeG�oQ�WKe�same�JriG�aQG�OaEeOOeG�as�JrapK�� iQ�)iJ.��.�.�

(a) (i) ExpOaiQ� wK\� WKe� reacWioQ� mixWure� iQ� WKe� secoQG� experimeQW� coQWaiQs�
copper�meWaO.�,QcOuGe�aQ�eTuaWioQ�iQ�\our�expOaQaWioQ.

«««««««««««««««««««««««««««««««««.....

«««««««««««««««««««««««««««««««««.....

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

234



10

[Turn over]

(ii) ,I�WKe�IirsW�experimeQW�is�repeaWeG�usiQJ�eWKaQoic�aciG��&+�&22+��iQsWeaG�
oI�K\GrocKOoric�aciG��expOaiQ�Kow�aQG�wK\�WKe�JrapK�wouOG�Ee�GiIIereQW�
Irom�JrapK��.�,QGicaWe�WKe�speeG�oI�WKis�reacWioQ�oQ�)iJ.��.��aQG�OaEeO�iW�as�
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(b) :KeQ� OiWKium�reacWs�wiWK�waWer� iW�moYes�aEouW�oQ� WKe�surIace�oI� WKe�waWer.�
%uEEOes�are�seeQ�aQG�WKe�OiWKium�Gisappears�sOowO\.�

PreGicW�Kow�WKe�reacWioQ�oI�poWassium�wiWK�waWer�compares�wiWK�WKe�reacWioQ�oI�
OiWKium�wiWK�waWer.�

,Q�\our�aQswer��iQcOuGe

��aQ\�WKree�GiIIereQces�iQ�oEserYaWioQs��
�� WKe� Qames� oI� WKe� proGucWs� IormeG�wKeQ� OiWKium� aQG� poWassium� reacW�wiWK�
waWer.
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9 ,Q�WKe�OaEoraWor\��scieQWisWs are�aOwa\s�GoiQJ�researcK�aQG�coQGucWiQJ�experimeQWs�Wo�maNe�
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WKe�smeOO�oI�JarOic�aQG�is�eIIecWiYe�iQ�pesW�coQWroO.
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����������ExpOaiQ�\our�aQswer.
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(b) 6cieQWisWs�aOso�maNe�marJariQe�Irom�YeJeWaEOe�oiOs.�/isW WKe�coQGiWioQs aQG
expOaiQ�Kow�YeJeWaEOe�oiOs�are�useG�Wo�maNe�marJariQe Ior�use�iQ�IooGs.�
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10 7KermaO� GecomposiWioQ� oI� compouQGs�EreaNs� WKem�GowQ� iQWo� smaOOer� suEsWaQces wKeQ�
suIIicieQW�KeaW�is�appOieG.

(a) $ir�EaJs�are�useG�Wo�proWecW�passeQJers�iQ�a�car�GuriQJ�aQ�acciGeQW.�:KeQ�WKe�
crasK�seQsor�GeWecWs�aQ�impacW��iW�causes�a�mixWure�oI�cKemicaOs�Wo�Ee�KeaWeG�
Wo�a�KiJK�WemperaWure.�5eacWioQs�WaNe�pOace�wKicK�proGuce�QiWroJeQ�Jas.�7Ke�
QiWroJeQ�IiOOs�WKe�air�EaJ.�7Kis�is�sKowQ�iQ�)iJ.���.�.

Fig. 10.1

7Ke� mixWure� oI� cKemicaOs� coQWaiQs� soOiG� soGium� a]iGe� 1a1�� wKicK�
Gecomposes�Wo�Iorm�soGium�aQG�QiWroJeQ as�IoOOows.�

«« 1a1� ��««.��� �««1a ��««.� � «..1� ��««.���

(i) %aOaQce� WKe�cKemicaO�eTuaWioQ�aQG�compOeWe� WKe�sWaWe�s\mEoOs� iQ� WKe�
cKemicaO�eTuaWioQ�aEoYe.�

(ii) 'raw�WKe�eOecWroQic�sWrucWure�oI�QiWroJeQ�Jas.�6Kow�ouWer�eOecWroQs�oQO\.
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(iii) $Q�air�EaJ�coQsisWs�oI�����J�oI�soGium�a]iGe. :KeQ�WKe�soGium�a]iGe�
GecomposeG�����Gm� oI�QiWroJeQ�was�oEWaiQeG�aW�room�WemperaWure�aQG�
pressure.

6Kow��usiQJ�caOcuOaWioQs��iI�WKe WKermaO GecomposiWioQ�oI�soGium�a]iGe�
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OiTuiG�paraIIiQ�is�KeaWeG�Wo�a�KiJK�WemperaWure.

Fig. 10.2

/iTuiG�paraIIiQ�coQWaiQs�aONaQes.�7Ke�mosW�aEuQGaQW�aONaQe�Kas�a�cKemicaO�
IormuOa�oI�&��+��.�

1ame� WKe� reacWioQ�sKowQ� iQ�)iJ.� ��.�. 'escriEe��wiWK� WKe�aiG�oI�a� cKemicaO�
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(ii) QoQ�meWaO�Eecause�iW�accepWs�eOecWroQs���QeeGs���eOecWroQs�Wo
compOeWe�YaOeQce�eOecWroQ�sKeOO���Eecause�iW�is�iQ�*roup�9�or���eOecWroQs
iQ�YaOeQce�sKeOO�>�@
1oWe��QeeG�EoWK�QoQ�meWaO�aQG�reasoQ�Ior�oQe�marN�� >�@

11 12 13 14 15 16 17 18 199 20
' $ % ' & ' % % '''''' $

Section B [45 marks total]
1 (a) &� >�@

(b) % >�@

(c) %�>�@
,W Kas�oQO\�oQe�W\pe�oI�aWom.�>�@ >�@

(d) $� >�@

2 (a) (i) ,W�Kas�WKe�same�QumEer�oI�I prproWoWoQo s�s�aQaQGG eOeOececWrWroQo s�����eacK. >�@
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3 (a) 12�wiOO�Ee�oxiGiseG�E\�ox\JeQ�iQ�air�Wo�Iorm�QiWroJeQ�GioxiGe.�>�@

1iWroJeQ�GioxiGe�wiOO�WKeQ�GissoOYe�iQ�raiQwaWer�Wo�Iorm�QiWric�aciG�wKicK�
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7Kus��&a&2� reacWs�sOowO\�wiWK�aciG���eIIecWiYe�oQO\�iQ�reGuciQJ�aciGiW\�
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(c) 7Ke�KiJK�WemperaWures�oI�WKe�car�eQJiQes�causes>�@
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KiJK�OeYeOs�OeaG�Wo�iQIOammaWioQ�oI�WKe�OuQJQJQJQJQJQJQJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJssssssssss�sssss�s�ssssssssssssssssssssssssssssssssssssss�sss�sssssssssssss �E�EE�E�E�E�E�E�EEEE�E�E�E�E�EEEEEEEE�E�EEEE�E�E�EE�E�E�EEE�EE�EE�EE�EE�E�E�EE�EE�E��EEEE�EE�E�E�EEEEE�E�EEEE�E��EE��E�E��E�E�E�E�E�EEEEEEE�E�E��EE��E�E�E�EEEEEE�E�EEE�E�EEEEEE�E�EEE�E�E�E�EEEEE�EEEEE�E�EEEEEEE�E�E�EEE�E�EE�EE������������ rorororororororororororororoororororrororororororooroororororororoorroroororororoooooooroooooooooooroooooooooooroooooooooooooooooorooooooorooorroorrooorrrrrorrorrroooQcQcQcQcQQcQcQcQcQcQcQcQcQcQcQQcQcQcQcQcQccQccQcQcQcQcQQcQccQcQcQcQcccQcQcQQcQcQcQcQcQcQQQcQcQccccQccQQcccQccQcQcQQQQQQQcQcQccQcQQccQcQcQQQcQccQQQQcQQQQQQQQQQQQQcQQQQcQQQQQQccQcQQQcQcQcccQcQQQQccccQQcQcccQcccKiKiKiKKiKiKiKiKiiKiKiKiKiKiKiKiKiKiiKiKiKKiiKiKiKiKiKiiKiKKiKiKiiKiKiKKiiiKiKKKKiiKiKiKiKiKKiKKKiKKiKiKiKiKKKiKKKiKiKKiKiKiKiKKKKiKKiKKiKKKiKKiKKKKKKiKKiiKKKiiiiiKKKKKKiKKKiiiiiWWWWiWWWiWiWiWiWWiWiWWWiWWWWWiWWWiiWWiiiiiWWWiiiWiiiWWiiWiiWiWiiWiWWiWiWiWiiWWWWWiWWWiWWWWWWWWWWWWWWWWWWWWiWWWWWiWW s�s�s�s�s�ss�s�s�s�s�s�s�s�ss�s�s�s�s��s�sss�s�s��s�ss�s�s�s�s�s � >�>�>�>�>�>�@@@@@@

>�@

4 (a) 6Wep����)iOWer��Wo�remoYe�excess�coEaOW�,,��carEEoQaWe��>�@

6Wep���+eaW�WKe�IiOWraWe�WiOO�saWuraWioQ��>�@

6Wep���&ooO�Wo�aOOow�cr\sWaOs�WoWo�Iorrm�m��>�.�@

6Wep���5iQse�cr\sWaOs�wiWK�a�OiWiWWOWOe�e GiGisWs iOOeeGG wawaWeWer�r�WoWo�remoYe�impuriWies�aQG�
Gr\�EeWweeQ�sKeeWs�oI�IiOWer ppaper��>�>�.�.�@@ >�@

(b) (i) &o&2� �s�����+&O��aTTT����ĺĺ &o& &O&O�� �a�aT� ��&2� �J����+�2��O����
6WaWe�s\\mEmEoOoOss >�@�� EEaOaOaQaQQceceG�cKemicaO�eTuaWioQ�>�@ >�@

(ii) Qo ooI�momoOes�oIoI +++&O&O   ccY�Y  ���
����������� ��.���moO� >�@

0o0oOeOe rraWaWioio����� &o&2� ��� +&O
)m)m eeTQT ������������� ������� ��
)m)mm GGaWa� � � � � ��.��� � � �.��������>�@

0ass oI &o&2�  moO 
 moOar mass  �.�� 
 ����������
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5 (a) maJQesium�ĺ�;�ĺ�iroQ�ĺ�OeaG�� 0J�!�;�!�)e�!�PE >�@

(b) Qo���iW�wiOO�QoW�reacW�and ]iQc�is�more�reacWiYe���iroQ�is�Oess�reacWiYe��>�@
iJQore��]iQc�is�reacWiYe���iroQ�is�uQreacWiYe >�@

(c) $�JreeQisK�ppW�soOiG��>�@
aQG�a�Jre\�siOYer�soOiG�are IormeG.�>�@ >�@

(d) ,roQ�is�reGuceG.>�@
7Ke�oxiGaWioQ�sWaWe�oI�iroQ�Gecreases�Irom����iQ�iroQ�,,,��oxiGe�Wo���iQ�
iroQ.�>�@

>�@

6 (a) (i) 1iWraWe�>�@
$OO�QiWraWes�are�soOuEOe.�>�@����or

6uOIaWe�>�@
$OO�$J���&u����=Q��� aQG�)e�� suOIaWes�are�soOuEOe.�>�@� >�@

(ii) $GG�soGium�K\GroxiGe��aOumiQium�IoiO�aQG�warm.�>�.�@
*as�proGuceG�WurQs�moisW�reG�OiWmus�paper�EOue.�>�.�@���or

$GG�Earium�QiWraWe���Earium�cKOoriGe.�>�.�@�
$�wKiWe�precipiWaWe�is�seeQ.�>�.�@� >�@�

(b) %��siOYer�cKOoriGe ��$J&O >�@
&��copper�,,��K\GroxiGe� ��&u�2+�� ��iroQ�,,��K\GroxiGe�����)e�2+�� >�@ >�@�

(c) 7Ke�parWicOes�are�iQ�soOiG�sWaWe.�
7Ke\�YiEraWe�aW�WKeir�IixeG�posiWioQs.�>�@
7Ke\�are�cOoseO\�pacNeG�iQ�a�orGerO\�maQQer.�>�@ >�@�

7 (a) (i) &oQWaiQs�oQO\�carEoQ�carEoQ�siQJOe�EoQGs >�@

(ii) &oQWaiQs�oQO\�carEoQ�aQG�K\GroJeQ�aWoms >�@

(b) &�+�� ���2� ĺ��&2� ���+�2� >�@�

(c) +&O�����
&�+��&O ���

>�@�

( ) > @
7Ke�oxiGaWioQ�sWaWe�oI�iroQ�Gecreases�Irom����iQ�iroQ�,,,��oxiGe�Wo���iQ�
iroQ.�>�@

>�@

6 (a) (i) 1iWraWe�>�@
$OO�QiWraWes�are�soOuEOe.�>�@����or

6uOIaWe�>�@
$OO�$J���&u����=Q�� aQG�)e�� suOIaWes�are�soOooOOOOOOoOOOOOOOoOOOOOOOOoOOOOOOOOOOOOOOOOOOOuEuEuEuEuEuEEEEEuEuEuEuEuEEuEuEuEuEuEEuEuEuEuEuEEuEuEuEuEuEuEuEuEuEEEEuEuEuEuEuEuEEEEuEuEuEuEEEEuEEEuEuEEuEEuEuEEEuuEuEuEuuEuuEEEuEuuEuuuEuuuuuEuuEuuEuuEuEEuEuEuEuuuuEuuuEuuuEEEEuuuEEuEEEEuEuuEEEuEuEuEuEEuEuEEEEuuEEEEuEEEEEEEEEEOeOeeeeeOeOeOeOeeOeOeOeeeOeeeOeOeOeeeOeOeOOeOeeeeeeeeeeeeeeeeOeeeeOeeeeeeeeeeeeeeeeOeeeeeeeeeeeeeOeeeeeeeeeeeeeeeeeeOe......... >�>>�>>�>�>�>�>�>�>���>�>�>�>����>>>>>>>��>��>�>�>�>>�>�>�>���>>��>�>�>��>�>�>�>�����>�>>>>�>�>>>>�>>>>�>>>>>>>�>>>>>>>>>>�>�>�>�>�>�>�>��>�>��>�>�>�>> @@@@@@@@@@@@@@@@@� >�@

(ii) $GG�soGium�K\GroxiGe��aOa umiQium�IoiO�aQG�warm.�>�.�@
*as�proGuceG�WurQs�moisW�reG�OiWmus�paper�r EOue.�>�.�@���orororororor

$GG�Earium�QiWraWe���Earium ccKOoriGGe..�>�.�@
$�wKiWe�prp ecipiWaWe�is�seeQ. >�.�.��@�@� >�@�

(b) %��siOYer�cKOoriGe ��$J&O >�@
&��copper�,,��K\GroxiGe ��&u&u�2�22+�+ � ��� irirooQ�,,��K\GroxiGe�����)e�2+�� >�@ >�@�

(c) 7Ke�parWiccOeOes�arara ee iQ�soOoOiGiG ssWaWaWeWe.
7Ke\�YiEraaWeWe�aW�WKKeieiir�r�IiIixexeGG poposiWioQs.�>�@
7Ke\ aaree cccOooseseO\O\�pacacNeNeGG iQ�a�orGerO\�maQQer.�>�@ >�@

7 (a) (i) &o&o&oQWQWaiaiQsQQ ooQOQ \�carEoQ�carEoQ�siQJOe�EoQGs >�@

(ii) &oQWWaiaiQsQs�oQO\�carEoQ�aQG�K\GroJeQ�aWoms >�@

(b) &�+�� ���2� ĺ��&2� ���+�2� >�@
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Section C (20 marks)
8 (a) (i) ]iQc�GispOaces�copper�� ]iQc�more�reacWiYe�WKaQ�copper�� >�@

=Q���&u&O� ĺ�=Q&O� ��&u���=Q���&u�� &u���=Q���� >�@

(ii) Oess sWeep��OiQe��or�Oower�JraGieQW�� �Eecause�oI��GecreaseG�raWe��>�@

eWKaQoic�is�a�weaN�er��aciG�� oQO\�parWiaOO\�ioQiseG���GissociaWeG���Oower�

coQceQWraWioQ�oI�K\GroJeQ�ioQs� >�@�������

JrapK���is�EeOow�JrapK���aQG�eQGs�aW�WKe�same�YoOume�as�JrapK���>�@
>�@�

(b) ��marNs�Irom�aQ\���GiIIereQces�iQ�oEserYaWioQs e.J.

� more�EuEEOes�wiWK�K�

� iW��K�moYes�IasWer��oQ waWer�surIace��

� /i�Goes�QoW�caWcK�Iire�K�caWcKes�Iire�K�EursWs�iQWo�IOame�

� iW��K�Ii]]es�more�WKaQ�/i�

� iW��K�Gisappears�rapiGO\�

� K�expOoGes���OiWKium�Goes�QoW�expOoGe�

� K�meOWs���EaOO�wiWK�K��OiWKium�Goes�QoW�meOW��Goes�QoW�Jo�iQWo�EaOO >�@

ProGucWs��OiWKium�K\GroxiGe�>�.�@

poWassium K\GroxiGe��>�.�@

K\GroJeQ�+���>�@ >�@�

ction C (20 marks)
(a) (i) ]iQc�GispOaces�copper�� ]iQc�more�reacWiYe�WKaQ�copper�� >�@

=Q���&u&O� ĺ�=Q&O� ��&u���=Q���&u�� &u���=Q�� � >�@

(ii) Oess sWeep��OiQe��or�Oower�JraGieQW�� �Eecause�oI��GececececececrererererereaaaaaaseGeGeGeGeGeG�raWeee�e�e�e ��>�>�>�>�>�>�@@@@@@

eWKaQoic�is�a�weaN�er��aciG�� oQO\�parWiaOO\�ioQiseGGGGGGGGGGG������������������������������������������������������������GiGiGiGGiGGiGGiGGiGiGiGiGGGiGGGGGGGGiGGGiGGGGiGGGGiGiGGGiGGGGGGiGGGGGGGGiGiGGGGGGGGiGGGGGiGGGGGGGiGGiGGGGGGGGGiGGGiGGiGGiiiiiiiiiiGGiGiiGGiGGGGGG sssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss ococoocococooococoocococococcccococococococococococoocooooococcccoccccococococcococococcocococcocoococccococococccococcooccococccccooccoccoccoccococococcocccooocococcoccocooccooccoccocccococooocoococccccooooocccoooocccccccccciaiaiiiaiiaiaiaiaaiaiaiaiiiaiaiaaiaiaiaiaiaaaiiiaiaiaaaiaaiaaiaaaiaaiaiaaiaiaaaiaiaiaaaaiaiaaiaaaiaaaaaaaaiaaaaaaaiaiaaiaiaiaaiaiaiaaaaaaaaaiaiaiaaaaaaaaaaiiiiiiaiiaiiiiiiiaiaiaaaaaaaaaaaaaaWeWeWeWeWeWeWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWeGGGGG�GG ��Oowewewewewewerrrrrr�

coQceQWraWioQ�oI�K\GroJeQ�ioQs� >�@�������

JrapK���is�EeOow�JrapK���aQG�eQGs�aW�WKe�same�YoOume�as�JrrrrrrapapapapapapKKKKK�K ��>������@@@@@@
>�@�

(b) ��marNs�Irom�aQ\���GiIIereQces�iQ�oEserYaWioQs e.J.J.J

� more�EuEEOes�wiWK�K�

� iW��K�moYes�IasWer �oQ waWer�suurIrIacace�e �

� /i�Goes�QoW�caWcK�Iire�K�caWcKeKes�s�Iirere�K�K EEEurursWsWss iQWo�IOame�

� iW��K Ii]]es�more WKaQ�/i�

� iW��K�Gisappeararrs�rarapip GO\�\�

� K�expOoGeess ����OiOiWKiuum�m�GoGoeses QQQoWo �expOoGe�

� K�meOWsW � EEaOO wiwiWKWK KK����OiiWKWKium�Goes�QoW�meOW��Goes�QoW�Jo�iQWo�EaOO >�@

ProGucWs�� OOiWiWKiKiumum�K\GroxiGe�>�.�@

poWassium K\GroxiGe��>�.�@

K\GroJeQ�+ >�@ >�@
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9 (a) (i) PKospKiQe�is�a�OiTuiG���Jas�aW�room�coQGiWioQ�>�@
,W�is�maGe�up�oI���QoQ�meWaOs >�@ wKicK wiOO�Iorm�a�coYaOeQW�compouQG
wKicK�is�a�OiTuiG���Jas�aW�room�coQGiWioQs.�>�@ �

PKospKiQe�Kas�Oow�meOWiQJ�aQG�EoiOiQJ�poiQWs�>�@
,W�is�a�simpOe�coYaOeQW�moOecuOe�>�@�wiWK�weaN�iQWermoOecuOar�Iorces�oI
aWWracWioQ.�+eQce�OiWWOe�eQerJ\ is�QeeGeG�Wo�oYercome�WKem.�>�@��

PKospKiQe�Goes�QoW�coQGucW�eOecWriciW\�iQ�aQ\�sWaWe�>�@
,W� Kas� Qo�moEiOe� ioQs� >�@or�moEiOe� eOecWroQs� Wo� carr\� WKe� curreQW� Wo
coQGucW�eOecWriciW\.�>�@

$Q\���poiQWs�wiWK�expOaQaWioQs�maximum�>�@ >�@�
(ii)

>�@ Ior�P��>�@�Ior�+ >�@

(b) reacW�wiWK�K\GroJeQ�or�K\GroJeQaWioQ���>�@
iQ�WKe�preseQce�oI�a�QicNeO�caWaO\sW�aW����o&��aOOow������� o&��>�@
Eecause� YeJeWaEOe� oiOs� are� uQsaWuraWeG� or� KaYe� carEoQ�carEoQ� GouEOe�
EoQGs� �YeJeWaEOe� oiOs� are� KarGeQeG�� Wo� maNe� WKem� soOiG� aW� room�
WemperaWure�or�Wo�maNe�WKem�useIuO�as�spreaGs�spreaGaEOe�>�@ >�@

P

PKospKiQe�Kas�Oow�meOWiQJ�aQG�EoiOiQJ�poiQWs�>�@
,W�is�a�simpOe�coYaOeQW�moOecuOe�>�@�wiWK�weaN�iQWermoOecuOar�Iorces�oI
aWWracWioQ.�+eQce�OiWWOe�eQerJ\ is�QeeGeG�Wo�oYercome�WKemm. >�>�@@ ��

PKospKiQe�Goes�QoW�coQGucW�eOecWriciW\�iQ�aQ\�sWaWe >>�@�@
,W Kas Qo�moEiOe ioQs� >�@or�moEiOe� eOecWroQs� Woo ccararr\r\ WWKKe� cururrereQWQW WWoo
coQGucW�eOecWriciW\.�>�@

$Q\���poiQWs�wiWK�expOaQaWioQs maximum�m >�>�>�>�>�>�>�>�>��>�>�>�>��>�>�>���>�>�>���>�>�>�>�>�>��>�>�>��>�>�>���>����>���>�����>�>���>�>�>�>>��>>>>�>�>�>���>���>���>�>�>��������>������>�>�>>>>��>��>��>�>��>��>>�>>�>>�>>�>�>>>��>>> @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ >�@
(ii)

>�@ Ior�P��>�@�Ior�+I >�@

(b) reacW�wiWKWK KK\G\GroroJeQ�oor KK\G\GroroJeJ QaWioQ���>�@
iQ�WKe�preseQce�e oIoI aa QQicicNeNeO�caWaO\sW�aW����o&��aOOow������� o&��>�@
Eecaususee YeYeJeJeWaWaEOEOee oioiOsOs� are� uQsaWuraWeG� or� KaYe� carEoQ�carEoQ� GouEOe�
EoQGGss �Y�YeJeJeWeWaEaEOeOe� oiOs� are� KarGeQeG�� Wo� maNe� WKem� soOiG� aW� room�
WempereraWaWururee oror�Wo�maNe�WKem�useIuO�as�spreaGs�spreaGaEOe�>�@ >�@

P
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10 (a) (i) ��������� ��������� >�@
�s������s������J����>�@

>�@
(ii) 

>�@ Ior���pairs�oI�EoQGs��>�@�Ior���uQsKareG�eOecWroQs�per�1�aWom >�@
(iii) 0oOe�oI�1a1�  �mass���moOar�mass

 ���������������
���� ������>�@

0oOe�raWio������1a1� ����1�

)m�eTQ��� ����������� ��
)m�GaWa�� �������������� >�.�@�

9oO�oI�1�  �moO�x���
������ ����
����� ����Gm�����>�@

,W�was�QoW�eIIicieQW�as�oQO\����Gm� oI�1� was�proGuceG.�>�.�@ >�@
(b) &racNiQJ�>�@

%iJ�aONaQe� smaOOer�aONaQes���smaOOer�aONeQe����K\GroJeQ��
&��+�� &��+�� ���&�+�� �aQ\�appropriaWe�EaOaQceG�eTuaWioQ����>�@

,W�uQGerJoes�cracNiQJ�Wo�proGuce�smaOO�er��moOecuOes���aONaQes�
K\GrocarEoQs�aQG�aONeQes�or�a�QameG�aONeQe������ >�@ >�@

10 (a) (i) ��������� ������� � >�@
�s������s������J����>�@

(ii) 

>�@ Ior���pairs�oI�EoQGs��>�@�Ior�� uQsKareG eOeOece WroQs�peperr�1�aWom
(iii) 0oOe�oI�1a11��   mam sss ���moOarr mmasasss

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

0oOe�raWio����� 11a1a1�� ����11�

)m�eTQ��� ��� �� ������ ��
)mm GaWa�� �� � � � � � >�.�@�

9o9oOO oIoI 11��   mmoO�x���
�����  ����
����� ����Gm�����>�@

,W�was�QoW�eIIicieQW�as�oQO\����Gm� oI�1� was�proGuceG.�>�.�@
(b) &r&racacNiNiQJ�>�@

%iJ�aONaQe smaOOer�aONaQes���smaOOer�aONeQe����K\GroJeQ�
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Bukit Batok Secondary School
PRELIMINARY EXAMINATIONS 2018
SECONDARY 4 EXPRESS / 5 NORMAL (ACADEMIC)

SCIENCE (PHYSICS / CHEMISTRY) 5076 / 01
Paper���0uOWipOe�&Koice 24 August 2018

0745 ± 0845
1 hour

$GGiWioQaO�maWeriaOs��0uOWipOe�&Koice�$Qswer�6KeeW
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�������PreOimiQar\�ExamiQaWioQs ���E�	��1�$����6cieQce��PK\sics���������Paper��

���
Apply past knowledge to new situations

1 :KaW�is�WKe�reaGiQJ�sKowQ�E\�WKe�micromeWer�screw�JauJe"��

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

2 :KicK�oI�WKe�IoOOowiQJ�EesW�GescriEes�WKe�GisWaQce�Wime�JrapK�EeOow"��

A $Q�oEMecW aW�resW.
B� $Q�oEMecW�moYiQJ�wiWK�a�coQsWaQW�speeG�oI��.� m�s.
C $Q�oEMecW�moYiQJ�wiWK�a�coQsWaQW�YeOociW\�oI��.� m�s.
D $Q�oEMecW�moYiQJ�wiWK�a�coQsWaQW�acceOeraWioQ�oI��.� m�s�.

3 :KicK�oI�WKe�IoOOowiQJ�coQsisW�oI�oQO\�YecWor�TuaQWiWies"��

A mass��GisWaQce��Wime
B IricWioQ��YeOociW\��eOecWromoWiYe�Iorce
C WeQsioQ��speeG��eQerJ\
D weiJKW��GispOacemeQW��eOecWrosWaWic�Iorce

4 $�parWicOe�moYiQJ�aW�coQsWaQW�speeG�oI���m�s�is�EeiQJ�acWeG�oQ�E\�Wwo����1�Iorces�as�sKowQ.��

7Ke parWicOe�wiOO

A coQWiQue�Wo�moYe�aW���m�s iQ�a�sWraiJKW�OiQe.��
B iQcrease�iWs�speeG�JraGuaOO\.��
C sOow�GowQ�JraGuaOO\�aQG�sWop.��
D sWop�immeGiaWeO\.

���1���1
��m�s

Wime ��s�

GisWaQce ��m�

�

� ��
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���
Apply past knowledge to new situations

5 $�EricN�wiWK�IOaW��recWaQJuOar�siGes�resWs�oQ�a�WaEOe.

7Ke�EricN�is�Qow�WurQeG�so�WKaW�iW�resWs�oQ�WKe�WaEOe�oQ�iWs�smaOOesW�Iace.

+ow�Kas�WKis�aIIecWeG�WKe�Iorce�aQG�WKe�pressure�exerWeG�E\�WKe�EricN�oQ�WKe�WaEOe"

� � Iorce�� pressure��

A iQcreaseG�� iQcreaseG��

B iQcreaseG�� uQcKaQJeG��

C uQcKaQJeG�� iQcreaseG��

D uQcKaQJeG�� uQcKaQJeG��

6 :KeQ�soOiG�$ oI�mass����J�is�immerseG�iQ�a GispOacemeQW caQ�IiOOeG�wiWK�waWer��iW�GispOaceG�WKe
same�YoOume�oI�waWer�as�soOiG�% oI�mass����J.�:KicK�oI�WKe�IoOOowiQJ�EesW�GescriEes�WKe�
GeQsiWies�oI�soOiG�$�aQG�soOiG�%"

A 6oOiG�$�aQG�soOiG�%�KaYe WKe�same�GeQsiW\.��
B 'eQsiW\�oI�soOiG�$�is��.����Wimes�WKe�GeQsiW\�oI�soOiG�%.
C 'eQsiW\�oI�soOiG�$�is��.��Wimes�WKe�GeQsiW\�oI�soOiG�%.��
D 'eQsiW\�oI�soOiG�$�is���Wimes�WKe�GeQsiW\�oI�soOiG�%.��
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���
Apply past knowledge to new situations

7 $Q�empW\�eJJ�sKeOO�Kas�moOWeQ�wax�soOiGiIieG�iQsiGe�iW�as�sKowQ�iQ�WKe�IiJure�EeOow.��

,Q�wKicK�posiWioQ�is�WKe�eJJ�sKeOO�mosW�sWaEOe�wKeQ�pOaceG�oQ�a�IOaW��Kori]oQWaO�surIace"��

A B C D

8 $�peQGuOum�wiWK�OeQJWK�oI��.� m�is�GispOaceG�Wo�posiWioQ�$ aQG�reOeaseG�as�sKowQ.��

,JQoriQJ�air�resisWaQce��wKaW�is�WKe�speeG�oI�WKe�peQGuOum�EoE�as�iW�passes�iWs�OowesW�poiQW�%"

A �.��m�s��
B �.��m�s��
C �.��m�s��
D �.��m�s��

9 $�cuEe�oI�ice�is�KeaWeG�Wo�waWer��WKeQ�Wo�sWeam.���
:KicK�oI�WKe�IoOOowiQJ�is�Wrue"��

A 7Ke moOecuOes�expaQG�as�ice�cKaQJes�Wo�sWeam.��
B 7Ke�moOecuOes�moYe�sOower�as�ice�cKaQJes�Wo�sWeam.���
C 7Ke�moOecuOes�moYe�IurWKer�aparW�as�WKe�ice�cKaQJes�Wo�sWeam.���
D 7Ke�moOecuOes�moYe�cOoser�Wo�oQe�aQoWKer�as�ice�cKaQJes�Wo�sWeam.��
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���
Apply past knowledge to new situations

10 $�EeaNer�oI�waWer�is�KeaWeG�aW�WKe�EoWWom�Wo�Iorm�a�coQYecWioQ�curreQW�iQ�WKe�waWer.���
$Q�expOaQaWioQ�oQ�Kow�coQYecWioQ�occurs�coQWaiQs�Iour�sWaWemeQWs.

� � �� 'eQsiW\�oI�expaQGeG�waWer�Gecreases.��

� � �� :arm�waWer�WKaW�is�Oess�GeQse�rises�aQG�coOG�waWer�moYes�iQ�Wo�repOace�iW.��

� � �� :aWer�aW�WKe�EoWWom�JaiQs�KeaW�aQG�Eecomes�warmer.��

� � �� :aWer�expaQGs.

:KaW�is�WKe�correcW�orGer�oI�WKese�Iour�sWaWemeQWs"��

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

11 7Ke�GiaJram�sKows�aQ�eOecWric�IOasN.���
:KicK�oI�WKe�IoOOowiQJ�sWaWemeQW�is�Wrue"��

A 7Ke�pOasWic�OiG is�a�JooG�coQGucWor�oI�KeaW.��
B 7Ke�pOasWic�OiG�iQcreases�KeaW�Ooss�WKrouJK�coQYecWioQ.��
C 7Ke�wKiWe�coOour�exWerior�reGuces�raWe�oI�KeaW�Ooss�E\�raGiaWioQ.��
D 7Ke�WraQspareQW�waWer�OeYeO�marNiQJ�iQcreases�KeaW�Ooss�E\�raGiaWioQ.��

wKiWe�coOour�
EoG\�

WraQspareQW�waWer�
OeYeO�marNiQJ�

pOasWic�OiG
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Apply past knowledge to new situations

12 $�OiJKW�ra\�is�paraOOeO�Wo�WKe�IOoor�aQG�sWriNes�a�pOaQe�mirror�as�sKowQ.��

:KaW�is�WKe�aQJOe�oI�iQciGeQce"��

A ������
B �����
C �����
D ������

13 $�rope�is�seW�Wo�osciOOaWe�up�aQG�GowQ�Wo�creaWe�a�WraQsYerse�waYe�WKaW�moYes�Wo�WKe�OeIW.
$W�WKe�parWicuOar�iQsWaQW�EeOow��wKaW�is�WKe�GirecWioQ�oI�moYemeQW oI�poiQW�P"

14 :KaW�is�WKe�speeG�oI�;�ra\s�iQ�a�Yacuum"

A ����m�s��
B� �.� x���� m�s
C 6OiJKWO\�Oess�WKaQ��.� x���� m�s
D 6OiJKWO\�more�WKaQ��.� x���� m�s

15 :KicK�oI�WKe�IoOOowiQJ�is�not aQ�appOicaWioQ�oI�Jamma�ra\s"��
A cKecNiQJ�weOGs
B iQWruGer�aOarm ��
C sWeriOi]iQJ�eTuipmeQW
D WreaWmeQW�oI�caQcer

GirecWioQ�oI�waYe
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Apply past knowledge to new situations

16 :KicK�oI�WKe�IoOOowiQJ�GiaJrams�correcWO\�sKows�WKe�GirecWioQ�oI�WKe�resuOWaQW�eOecWrosWaWic�Iorce�
acWiQJ�oQ�a�smaOO�WesW�cKarJe"��

17 7Ke�pOuJ�oI�WKe�Yacuum�cOeaQer�is�wroQJO\�wireG�as�sKowQ.��

:KaW�is�WKe�eIIecW�oI�usiQJ�WKe�pOuJ�wireG�WKis�wa\"�

A 7Ke�Iuse�iQ�WKe�pOuJ�EOows.��
B 7Ke�meWaO�case�Eecomes�OiYe.��
C 7Ke�Yacuum�cOeaQer�caWcKes�Iire.��
D 7Ke�Yacuum�cOeaQer�Goes�QoW�worN.��

18 :KicK�maWeriaO�is�useG�Wo�maNe�WKe�QeeGOe�oI�a�pOoWWiQJ�compass"��

A aOumiQium��
B Erass��
C iroQ��
D sWeeO��

A B C D

��

�� ±

��

± ±

±

�� ±

��

�� ��

WesW�cKarJe WesW�cKarJe WesW�cKarJe WesW�cKarJe
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Apply past knowledge to new situations

19 2Qe�NiOowaWW�Kour�oI�eOecWriciW\�cosWs���.��.��
+ow�mucK�Goes�iW�cosW�Wo�swiWcK�oQ�a�KeaWer�marNeG�³����9����$´�Ior����miQuWes.��

A ��.��
B ��.��
C ���.��
D ����.��

20 7Ke�IiJure EeOow�sKows�a�curreQW�carr\iQJ�coQGucWor�EeWweeQ�Wwo�maJQeWs.
:KicK�oI�WKe�arrows�iQGicaWes�WKe�GirecWioQ�oI�WKe�Iorce�acWiQJ�oQ�WKe�coQGucWor"

21 :KicK�oI�WKe�IoOOowiQJ�is�a�compouQG"

A IOuoriQe
B OiWKium
C peWroOeum
D suJar

22 :KicK�oI�WKe�IoOOowiQJ�Jases�caQ�Ee�prepareG�aQG�coOOecWeG�usiQJ�WKe�apparaWus�sKowQ"� �

� �

A ammoQia
B carEoQ�GioxiGe
C K\GroJeQ
D ox\JeQ

coQceQWraWeG�suOIuric�aciG
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���
Apply past knowledge to new situations

23 7Ke�GiaJrams�sKow�WKe�arraQJemeQW�oI�moOecuOes�iQ�a�suEsWaQce�aW�a�pressure�oI�
��aWm�aQG�aW�Wwo�GiIIereQW�WemperaWures.

� ��

� �� :KicK�suEsWaQce�couOG�WKe�GiaJrams�represeQW"
� � �

6uEsWaQce 0eOWiQJ�poiQW���o& %oiOiQJ�poiQW���o&
A
B 
C 
D

����
����
����
����

���
����
����
���

24 7wo�sWuGeQWs�carrieG�ouW�cKromaWoJrapK\�experimeQWs�Wo�examiQe�WKe�G\es�iQ�a�EOacN�iQN.�7Ke\�
useG�WKe�same�iQN.�7Ke�cKromaWoJrams�oEWaiQeG�E\�WKe�sWuGeQWs�are�sKowQ�EeOow.

:K\�were�WKe�cKromaWoJrams�GiIIereQW"
� �

A 2Qe�sWuGeQW�useG�WKe�wroQJ�soOYeQW.
B 2Qe�sWuGeQW�GiG�QoW�use�eQouJK�soOYeQW.
C 7Ke�Wwo�sWuGeQWs�useG�GiIIereQW�soOYeQWs.
D 7Ke�soOYeQW�moYeG�up�WKe�paper�aW�GiIIereQW�speeGs.

6oOYeQW�IroQW

at ௅150 oC at ௅100 oC
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Apply past knowledge to new situations

25 7Ke�GiaJram�sKows�WKe�arraQJemeQW�oI�eOecWroQs�iQ�WKe�ouWer�sKeOOs�oI�WKe�aWoms�iQ�WKe�
compouQG�<=�.��

� ��

:KicK�pair�oI�eOemeQWs�couOG�Ee�<�aQG�="��
� � �

< =
A
B 
C 
D

caOcium
carEoQ
ox\JeQ
suOIur

IOuoriQe
suOIur

K\GroJeQ
cKOoriQe

26 :KicK�ioQ�Kas�WKe�same�QumEer�oI�proWoQs�as�WKe�K\GroxiGe�ioQ"
� �

A� 2��� �
B� )�
C 1a�� �
D 0J��

27 5uEiGium�is�iQ�*roup�,�oI�WKe�PerioGic�7aEOe.�
:KicK�oI�WKe�IoOOowiQJ�are�properWies�oI�ruEiGium�cKOoriGe"

IormuOa meOWiQJ�poiQW soOuEiOiW\�iQ�waWer
A 5E&l ��o& iQsoOuEOe
B 5E&l ���o& soOuEOe
C 5E&l� ��o& soOuEOe
D 5E&l� ���o& iQsoOuEOe

28 :KicK�oI�WKe�IoOOowiQJ�is�unlikely Wo�reacW�wiWK�aTueous�soGium�K\GroxiGe"
� �

A carEoQ�GioxiGe
B aOumiQium�oxiGe
C ]iQc�oxiGe
D copper��,,��oxiGe

Ne\
����������
��������eOecWroQs�oI�< aWom
�����������
��������eOecWroQs�oI�=�aWom

Y

= =
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��
Apply past knowledge to new situations

29 6oOiG�5�is�JraGuaOO\�aGGeG�Wo�aTueous�soOuWioQ�6. 7Ke�cKaQJes�iQ�p+�are�sKowQ�iQ�WKe�JrapK
EeOow.

:KaW�are�5�aQG�6"�
� �

5 6
A iQsoOuEOe�meWaO�oxiGe K\GrocKOoric�aciG
B iQsoOuEOe�QoQ�meWaO�oxiGe soGium�K\GroxiGe
C soOuEOe�meWaO�oxiGe K\GrocKOoric�aciG
D soOuEOe�QoQ�meWaO�oxiGe soGium�K\GroxiGe

30 7esW�oQ�a�sampOe�oI�poOOuWeG�waWer�Irom�a�IacWor\�JiYes�WKe�IoOOowiQJ�resuOWs.
� � �

5eaJeQW 5esuOW
+\GrocKOoric�aciG�aQG�aTueous�Earium�
cKOoriGe

$Tueous�ammoQia

:KiWe�precipiWaWe

:KiWe�precipiWaWe�soOuEOe�iQ�excess

:KicK�compouQG�is�preseQW�iQ�WKe�waWer"

A OeaG��,,��cKOoriGe
B OeaG��,,��suOIaWe
C ]iQc�cKOoriGe
D ]iQc�suOIaWe

31 0aJQesium�reacWs�wiWK�K\GrocKOoric�aciG.
0J��s� ���+&l �aT� 0J&l� �aT� ��+� �J�

:KicK�YoOume�oI�K\GroJeQ�aW�room�WemperaWure�aQG�pressure�is�proGuceG iI��J�oI�maJQesium�
reacWs�wiWK�aQ�excess�oI�WKe�aciG"

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

mass�oI�soOiG�5�aGGeG

����

�

�

p+
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Apply past knowledge to new situations

32 :KicK�sWaWemeQW�aEouW�WKe�proGucWioQ�oI�iroQ�Irom�KaemaWiWe�is�correcW"�

A�� &oNe�is�useG�Wo�oxiGi]e�WKe�sOaJ.
B�� /imesWoQe�is�useG�Wo�remoYe�Easic�impuriWies.
C�� 0oOWeQ�iroQ�IOoaWs�oQ�sOaJ�aW�WKe�IurQace�Ease.
D�� 7Ke�KaemaWiWe�is�reGuceG�E\�carEoQ�moQoxiGe.

33 7Ke aWmospKere�oI�a�QewO\�GiscoYereG�pOaQeW�coQWaiQs�WKe�IoOOowiQJ�Jases.

carEoQ�GioxiGe ���
QiWroJeQ ���
ox\JeQ ���

QoEOe�Jases ���

7Ke apparaWus�EeOow�was�seW�up�wiWK�a�����cm� sampOe�oI�WKe�aWmospKere�oI�WKe��
pOaQeW�iQ�WKe�JraGuaWeG�WuEe.�7Ke�YoOume�oI�WKe�sampOe�was�measureG�aW�iQWerYaOs�
uQWiO�Qo�IurWKer�cKaQJe�iQ�YoOume�WooN�pOace.����������������������������������

:KaW�YoOume�oI�WKe�sampOe�wouOG�remaiQ"

A ���cm�

B ���cm�

C ���cm�

D �����cm�

34 :KicK�process�is�eQGoWKermic"

A 7Ke�IormaWioQ�oI�a�K\GroJeQ�cKOoriQe�EoQG.
B�� 7Ke IormaWioQ�oI�rusW.
C�� 7Ke�IormaWioQ�oI�waWer�Irom�ice.
D�� 7Ke�IormaWioQ�oI�waWer�moOecuOe�Irom�ox\JeQ�aQG�K\GroJeQ�aWoms.
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Apply past knowledge to new situations

35 :KicK�oI�WKe�IoOOowiQJ�sWaWemeQW�GescriEeG�WKe�coQYersioQ�oI�a�soGium�aWom��1a��Wo�a�soGium�
ioQ��1a�"�

A 7Ke�cKaQJe�is�reGucWioQ��WKere�is�a�JaiQ�oI�eOecWroQ.
B 7Ke�cKaQJe�is�reGucWioQ��WKere�is�a�Ooss�oI�eOecWroQ.
C 7Ke�cKaQJe�is�oxiGaWioQ��WKere�is�a�JaiQ�oI�eOecWroQ.
D�� 7Ke�cKaQJe�is�oxiGaWioQ��WKere�is�a�Ooss�oI�eOecWroQ.

36 6ome�cr\sWaOs�oI�maJQesium�carEoQaWe�were�aGGeG�Wo�aQ�excess�oI�suOIuric�aciG�aW�room
WemperaWure.�7Ke�YoOume�oI�carEoQ�GioxiGe�Jas�proGuceG�was�measureG�oYer�a�perioG�oI�Wime.
7Ke�resuOWs�are�sKowQ�iQ�JrapK�<.

7Ke�experimeQW�was�repeaWeG�aQG�JrapK�=�was�oEWaiQeG.

:KicK�cKaQJe�was useG�Wo�oEWaiQ�WKe�resuOWs�sKowQ�iQ�JrapK�="

 A $ciG�oI�WKe�same�YoOume�aQG�KaOI�WKe�oriJiQaO�coQceQWraWioQ�was�useG.
 B +aOI�WKe�mass�oI�maJQesium�carEoQaWe�was�useG.
 C /arJer�cr\sWaOs�oI�maJQesium�carEoQaWe�was�useG.
 D 8siQJ�a�Oower�WemperaWure.

37 7Ke�WaEOe�EeOow�sKows�WKe�EoiOiQJ�poiQW�raQJes�oI�IracWioQs�coOOecWeG�Irom�WKe�GisWiOOaWioQ�oI�a�
sampOe�oI�cruGe�oiO.

:KicK�IracWioQ�coQWaiQeG�WKe�smaOOesW�moOecuOes"
� � �

)racWioQ %oiOiQJ�poiQW�raQJe���o&
A
B 
C 
D

�� ± ��
�� ±����
��� ±����
��� � ���
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38 µ0eWa�IueO¶��&�+��2���is�a�IueO�useG�iQ�campiQJ�sWoYes.�
:KaW�is�WKe�eTuaWioQ�Ior�iWs�compOeWe�comEusWioQ"

A��&�+��2� ���2������������������&����+�2�
B� &�+��2� ���2������������������&2����+�2�
C �&�+��2� ����2�����������������&2� ���+�2�
D� &�+��2� ���2������������������&2� ���&2����+�2�

39 :KicK�oI�WKese�reacWioQs�Goes�not proGuce�carEoQ�GioxiGe"

A comEusWioQ�oI�meWKaQe
B IermeQWaWioQ�oI�suJar
C oxiGaWioQ�oI�eWKaQoO�Wo�eWKaQoic�aciG
D reacWioQ�oI�eWKaQoic�aciG�wiWK�caOcium�carEoQaWe

40 $�compouQG��=��Kas�WKe�moOecuOar�sWrucWure�as�sKowQ.�+ow�caQ�=�Ee�GescriEeG"

A��aQ�aONaQe�aQG�aQ�aciG
B aQ�aONeQe�aQG�aQ�aciG
C aQ�aONaQe�aQG�aQ�aOcoKoO
D aQ�aONeQe�aQG�aQ�aOcoKoO

� EQG�oI�Paper�� �
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DATA SHEET

Colours of some common metal hydroxides

caOcium�K\GroxiGe wKiWe

copper�,,��K\GroxiGe OiJKW�EOue

iroQ�,,��K\GroxiGe JreeQ

iroQ�,,,��K\GroxiGe reG�ErowQ

OeaG�,,��K\GroxiGe wKiWe

]iQc�K\GroxiGe wKiWe
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Apply past knowledge to new situations �

SECTION A [45 MARKS]
Answer all the Tuestions in the spaces provided.

1 )iJ.�.� EeOow�sKows�WKe�YeOociW\�Wime�JrapK�oI�a�����NJ�car�WraYeOOiQJ�oQ�a�sWraiJKW�Kori]oQWaO�
roaG�Ior�WKe�IirsW�sixW\�secoQGs�oI�iWs�MourQe\.��

Fig 1.1 
 (a) &aOcuOaWe��Ior�WKe�IirsW����secoQGs�
� � (i) WKe�acceOeraWioQ�oI�WKe�car���

acceOeraWioQ� �««««««««««. m�s� >�@

� � (ii) WKe�resuOWaQW�Iorce�acWiQJ�oQ�WKe�car.

resuOWaQW�Iorce� �««««««««««.�1�>�@

v/ms-1

t/s
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(b) 6WaWe�Kow�WKe�EraNiQJ�Iorce�reOaWes�Wo�WKe�IorwarG�GriYiQJ�Iorce���
� � (i) Irom�W� ����s�Wo�W� ����s�aQG��

� � � ...........................................................................................................................................

� � � ...........................................................................................................................................

� � (ii) EeWweeQ�W� ����s�Wo�W� ����s.��

� � � ...........................................................................................................................................

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

(c) 'eWermiQe�WKe�WoWaO�GisWaQce�WraYeOOeG�E\�WKe�car�GuriQJ�WKe�IirsW����s�oI�iWs�MourQe\.��

WoWaO�GisWaQce� �««««««««.. m�>�@
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2 )iJ.��.� sKows�a�sWoQe�supporWeG�E\�Wwo�sWriQJs�WKaW�KaQJ�Irom�a�roG.�7Ke�WeQsioQs�iQ�WKe�Wwo�
sWriQJs�are��.��1�aQG��.��1.

Fig. 2.1 (not drawn to scale)
,Q�WKe�space�EeOow��Graw�a�OaEeOOeG�GiaJram�Wo�sKow�WKe�resuOWaQW�Iorce�oI�WKe�Wwo�WeQsioQs.��
'eWermiQe�WKe�si]e�oI�WKe�resuOWaQW�Iorce�aQG�WKe�aQJOe�EeWweeQ�WKe�resuOWaQW�Iorce�aQG�WKe�
Kori]oQWaO.��

scaOe� ���cm�Wo�««««««««.. 1�

resuOWaQW�Iorce� �««««««««..�1�

aQJOe  ««««««««.. >�@�
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3 )iJ��.� sKows�a�Earrier�IouQG�iQ�mosW�carparNs.�7Ke�Earrier�is�iQ�eTuiOiErium. 7Ke�weiJKW�oI�WKe�
poOe�is�����1�aQG�WKe�ceQWre�oI�JraYiW\�oI�WKe�poOe�is��.���m�awa\�Irom�WKe�piYoW.

Fig. 3.1
(a) 7Ke�ceQWre�oI�JraYiW\�oI�WKe�moYaEOe�couQWerweiJKW is��.���m�awa\�Irom�WKe�piYoW.��

� � (i) &aOcuOaWe�WKe�weiJKW oI�WKe�couQWerweiJKW.��

weiJKW�oI�couQWerweiJKW� �«««««««« 1 >�@

� � (ii) +eQce��caOcuOaWe�WKe�mass oI�WKe�couQWerweiJKW.��

mass�oI�couQWerweiJKW� �«««««««« NJ�>�@

(b) &aOcuOaWe�WKe�amouQW�oI�Iorce�acWiQJ�oQ�WKe�piYoW.��

Iorce�oQ�piYoW� �««««««««« 1 >�@

(c) 'escriEe�aQG�expOaiQ�Kow�WKe�JaWe�caQ�Ee�opeQeG.��

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

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

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

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

moYaEOe�
couQWerweiJKW

poOe

�.���m�.���m

piYoW

����1
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4 )iJ.��.��sKows�a�Wo\�car�oI�mass��.���NJ�oQ�a�smooWK�WracN.��
7Ke�Wo\�car�wKicK�is�JiYeQ�a�sOiJKW�pusK�sWarWs�Wo�moYe�wiWK�aQ�iQiWiaO�speeG�oI��.���m�s�GowQ�a�
smooWK�WracN.��

Fig 4.1
(a) 6WaWe�WKe�PriQcipOe oI�&oQserYaWioQ�oI�EQerJ\.��

�� � .................................................................................................................................................

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

� � .................................................................................................................................................

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

�� (b) 6WaWe�aQG�expOaiQ�aW�wKicK�poiQW�oQ�WKe�WracN�wouOG�WKe�speeG�oI�WKe�Wo\�car�Ee�aW�iWs�
maximum.�

� � .................................................................................................................................................

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

� � .................................................................................................................................................

  ............................................................................................................................................�>�@�
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(c) (i) &aOcuOaWe�WKe�JraYiWaWioQaO�poWeQWiaO�eQerJ\�oI�WKe�Wo\�car�aW�poiQW�C.

JraYiWaWioQaO�poWeQWiaO�eQerJ\  «««««««««« - >�@�

� � (ii) +eQce��GeWermiQe�WKe�speeG�oI�WKe�Wo\�car�aW�C.

speeG� �«««««««««. m�s�>�@
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5 (a) )iJ.��.��sKows�Kow�WKe�WemperaWure�oI�aQ�uQNQowQ�soOiG�suEsWaQce�Yaries wKeQ�KeaWeG�
oYer�a�%uQseQ�IOame.

Fig. 5.1

� � (i) 1ame�WKe�process�WaNiQJ�pOace�GuriQJ�sWaJe�B.

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

� � (ii) 'escriEe�WKe�moYemeQW�oI�WKe�parWicOes aW�sWaJe�C.

� � � ...........................................................................................................................................

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

� � (iii)'escriEe�WKe�arraQJemeQW�oI�WKe�parWicOes�aW�sWaJe�A.

� � � ...........................................................................................................................................

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

(b) ExpOaiQ�wK\�a�poW�oI�waWer�EoiOs�IasWer�wiWK�a�coYereG�OiG.��

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

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

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

� � ««..................................................................................................................................... >�@
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6 )iJ.��.� sKows�a�recWaQJuOar�JOass�EOocN��PQRS��wiWK�a�reIracWiYe�iQGex�oI��.��.��$�OiJKW�ra\�is�
iQciGeQW�oQ�WKe�siGe�PS oI�WKe�JOass�EOocN�as�sKowQ.�����

(a) :KaW�is�meaQW�E\�WKe�pKrase�refractive index of 1.50"

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

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

(b) $�ra\�oI�OiJKW�is�iQciGeQW�oQ�WKe�siGe�PS aW�����aQG�is�reIracWeG�iQWo�WKe�JOass�EOocN�aW����.��

Fig. 5.1

� � (i) 6Kow�WKaW�WKe�reIracWiYe�iQGex�oI�WKe�JOass�EOocN�is��.��.�� � � � � � � � >�@

� � (ii) &aOcuOaWe�WKe�criWicaO�aQJOe�oI�WKe�JOass�EOocN.��

criWicaO�aQJOe� �«««««««««. � >�@

� � (iii)&ompOeWe�WKe�paWK�oI�WKe�OiJKW�ra\�uQWiO�iW�emerJes�iQWo�WKe�air�aJaiQ.��
� � � /aEeO�aOO�WKe�aQJOes�cOearO\.��� � � � � � � � � � � � � � � � >�@
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7 (a)�$�Eeam�oI�OiJKW�is�WraYeOOiQJ�paraOOeO�Wo�WKe�axis�oI a�WKiQ�OeQs��as�sKowQ�iQ�)iJ.��.�.��
� � PoiQW�F is�WKe�IocaO�poiQW�oI�WKe�OeQs.��

Fig. 7.1
� � 2Q�)iJ.��.���compOeWe�WKe�paWKs�oI�WKe�Wwo�ra\s�aIWer�passiQJ�WKrouJK�WKe�OeQs.� � � >�@�

(b) ,Q�WKis�parW�oI�WKe�TuesWioQ��\ou�are�reTuireG�Wo�Graw�aQ�accuraWe�ra\�GiaJram�usiQJ�WKe�JriG�
oQ�)iJ.��.��Ior�WKe�OeQs�iQ�parW�(a).

Fig. 7.2 
� � (i) 2Q�WKe�GiaJram��Graw�Wwo�ra\s�Irom�WKe�Wop�oI�WKe�oEMecW�WKrouJK�WKe�OeQs�Wo�OocaWe�WKe�

posiWioQ�oI�WKe�imaJe.�/aEeO�WKe�imaJe�³I´ EesiGe iW. �� � � � � � � � � >�@

� � (ii) )rom�\our�GiaJram��sWaWe one simiOariW\�aEouW�WKe�imaJe�aQG�WKe�oEMecW.��

� � � ...........................................................................................................................................

   ......................................................................................................................................�>�@�
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8 )iJ.��.��sKows�aQ�arraQJemeQW�WKaW�is�useG�Wo�remoYe�GusW�parWicOes�Irom�WKe�smoNe�iQ�a�
IacWor\�cKimQe\.��

Fig. 8.1

:KeQ�smoNe�passes�WKrouJK�WKe�meWaO�JriG��WKis�resuOWs�iQ�WKe�GusW�parWicOes�KaYiQJ�a�QeW�
posiWiYe�cKarJe.��

(a) ExpOaiQ�wKaW�KappeQeG�Wo�WKe�GusW�parWicOes�as�WKe\�pass�WKrouJK�WKe�meWaO�JriG.��

� � .................................................................................................................................................

� � .................................................................................................................................................

� � .................................................................................................................................................

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

(b) ,I��.��&�oI�cKarJes�IOow�pasW�poiQW�X iQ��.� miQuWe��caOcuOaWe�WKe�curreQW�IOowiQJ�WKrouJK�X.

curreQW  «««««««««««�$�>�@�
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SECTION B [20 MARKS]
$Qswer�ANY TWO TuesWioQs�Irom�WKis�secWioQ.

9 )iJ.��.��sKows�a�meWaO�c\OiQGer�wKicK�coQWaiQs��.�������m� oI�oiO.�7Ke�WoWaO�mass�oI�WKe�
c\OiQGer�aQG�WKe�oiO is��.� NJ.�7Ke�mass�oI�WKe�c\OiQGer�is��.��� NJ�aQG�WKe�space�aEoYe�WKe�oiO
is�air.�7Ke�JraYiWaWioQaO�IieOG�sWreQJWK�is����1�NJ.��

Fig. 9.1

(a) 6WaWe�two GiIIereQces�EeWweeQ�WKe�mass�aQG�WKe�weiJKW�oI�a�suEsWaQce.

� � 'iIIereQce��� .........................................................................................................................

� � .................................................................................................................................................

� � 'iIIereQce��� .........................................................................................................................

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

(b) &aOcuOaWe�WKe�weiJKW�oI�WKe�oiO.� � �

weiJKW� �««««««««.. >�@

(c) &aOcuOaWe�WKe�GeQsiW\�oI�WKe�oiO�iQ�6,�uQiW.

GeQsiW\� �««««««««.. >�@
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(d) &aOcuOaWe�WKe�pressure�exerWeG�E\�WKe�oiO oQ�WKe�Ease�oI�WKe�c\OiQGer�iQ�6,�uQiW.��

pressure� �««««««««.. >�@

(e) 6WaWe�aQG�expOaiQ�Kow�WKe�YaOues�oI�eacK�oI�WKe�IoOOowiQJ�TuaQWiWies�wouOG�cKaQJe�wKeQ�
WKe�c\OiQGer�aQG WKe�oiO is�ErouJKW�Wo�WKe�0ooQ��wKere�WKe�JraYiWaWioQaO�IieOG�sWreQJWK�is�
reGuceG.

� � (i) GeQsiW\�oI�oiO.

� � � ...........................................................................................................................................

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

� � (ii) pressure�exerWeG�E\�WKe�oiO�oQ�WKe�Ease�oI�WKe�c\OiQGer.��

� � � ...........................................................................................................................................

� � � ...........................................................................................................................................

� � � ...................................................................................................................................... >�@
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10 (a) $�Eo\�KoOGs�WKe�Ooose�eQG�oI�a�OoQJ�rope�wKicK�is�IixeG�Wo�a�poOe. ��
� � +e�moYes�iW�up aQG�GowQ�aW�a�raWe�oI����compOeWe�osciOOaWioQs�iQ�eYer\����secoQGs.���
� � )iJ.���.��sKows�a secWioQ�oI�WKe�waYe moYiQJ�aOoQJ�WKe�rope. ��

Fig. 10.1 

� � (i) 6WaWe�WKe�YaOue�oI�WKe�ampOiWuGe�oI�WKe�waYe.

ampOiWuGe� �«««««««««« >�@

� � (ii) &aOcuOaWe�WKe�IreTueQc\�oI�WKe�waYe.

IreTueQc\� �«««««««««« >�@

  (iii)&aOcuOaWe�WKe�speeG�oI�WKe�waYe.

speeG� �«««««««««« >�@
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(b) )iJ.���.��sKows�WKe�coQe�oI�a�OouGspeaNer�WKaW�is�proGuciQJ�souQG�waYes�iQ�air.
� � $W�aQ\�JiYeQ�momeQW��a�series�oI�compressioQs�aQG�rareIacWioQs�exisW�aOoQJ�WKe�OiQe PQ.

� � 7Ke�souQG�waYe�experieQce�a�rareIacWioQ�aW�P.
��
� � (i) 2Q�)iJ���.���Graw WKe�waYe�OiQes�Wo�represeQW�two waYeOeQJWKs�oI�compressioQs�aQG�

rareIacWioQs�EeWweeQ�P aQG Q.
� � � 8se�WKe�OeWWer�C Wo�marN�two compressioQs�aQG�WKe�OeWWer�R Wo�marN�two rareIacWioQs�

aOoQJ�PQ.� � � � � � � � � � � � � � � � � � � � � >�@

� � (ii) :iWK�reIereQce�Wo�WKe�souQG�waYe�WraYeOOiQJ�aOoQJ�PQ iQ�)iJ.���.���expOaiQ�wKaW�is�
meaQW�E\�a�longitudinal waYe.

� � � ...........................................................................................................................................

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

� � (iii)7o�WKe�riJKW�oI�Q��WKere�is�a�OarJe�YerWicaO�waOO����m�iQ�IroQW�oI�WKe�OouGspeaNer.���
� � � 7Ke�speeG�oI�souQG�iQ�air�is�����m�s.
� � � &aOcuOaWe�WKe�Wime�WaNeQ�Ior�WKe�ecKo Wo�reWurQ Wo P.

Wime�WaNeQ� �«««««««««« >�@� �

Fig. 10.2

P Q

coQe

air
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11 (a) )iJ. ��.� EeOow�sKows�aQ�eOecWricaO�circuiW�wiWK�a�Oamp�aQG�Wwo�resisWors

Fig. 11.1
� � (i) 1ame�WKe�compoQeQW�X.

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

� � � )iJ. ��.� sKows�WKe�JrapK�oI�curreQW�aJaiQsW�poWeQWiaO�GiIIereQce�Ior�WKe Oamp�alone.
� � � 7Ke�poWeQWiaO�GiIIereQce across�WKe�Oamp�is��.��9.��

Fig. 11.2
� � � 'eWermiQe
� � (ii) WKe�curreQW�iQ�WKe�Oamp��,/.

�,/  «««««««««« >�@

� � (iii) WKe�curreQW�iQ�WKe����� resisWor��,5.

�,5  ««««««««««�>�@

� � (iv) WKe curreQW�iQ�compoQeQW�X.

curreQW�WKrouJK�X  «««««««««« >�@��
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(b) )iJ. ��.� sKows�a�W\pe�oI�eOecWromaJQeWic�OocN�iQ�a�Goor.��

Fig. 11.3
� � :KeQ swiWcK�6�is�cOoseG��WKe�iroQ�EoOW�moYes�Wo�WKe�riJKW�aQG�ouW�oI�WKe�sWriNer�pOaWe��

aOOowiQJ�WKe�Goor�Wo�Ee�opeQeG.��

� � (i) ExpOaiQ�wK\�WKe�iroQ�EoOW�moYes�Wo�WKe�riJKW�aQG�iQWo�WKe�soOeQoiG�wKeQ�WKe�swiWcK�is�
cOoseG.

� � � ...........................................................................................................................................

� � � ...........................................................................................................................................

� � � ...........................................................................................................................................

� � � ...........................................................................................................................................

� � � ...........................................................................................................................................

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

� � (ii) $IWer�usiQJ�WKe�eOecWric�OocN�Ior�a�\ear��WKe���9�EaWWer\�Joes�³IOaW´�aQG�iWs�e.m.I.�Grops�Wo�
��9.�

� � � :K\�WKe�eOecWromaJQeWic�OocN�Goes�not worN�Qow"

� � � ...........................................................................................................................................

� � � ...........................................................................................................................................

� � � ...........................................................................................................................................

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





 END OF PAPER 2 
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2018 Preliminary Examination Marking Scheme   
[Sec. 4 Express / 5 Normal (Academic) 5076 Science Physics Paper 2]   

SECTION A [45 MARKS]

1 (a) (i) acceOeraWioQ��a� �
୴ି୳୲  

ଶ଴ି଴ଵ଴ � � � � � � � >��Ior�worNiQJ@

� � � � � � � � 2.0 m/s2 � � � � � � � � >��Ior�aQs@��

� � (ii) resuOWaQW�Iorce��)5  �ma� ��������.����� � � � � >��Ior�worNiQJ@

� � � � � � � �  1 800 N � � � � � � � >��Ior�aQs@��

(b) (i) )rom�W� ����s�Wo�W� ����s��WKe�braking force is greater than the forward driving force.
� � � � � � � � � � � � � � � � � � >�@

� � (ii) %eWweeQ�W� ����s�Wo�W� ����s��the braking force is eTual to the forward driving force.
� � � � � � � � � � � � � � � � � � >�@

(c) 7oWaO�GisWaQce� ò��������������������
� � � � � �  ���������� � � � �� � � � � � >��Ior�worNiQJ@��
� � � � � �  500 m � � � � � � � � � � >��Ior�aQs@��

2� >Maximum   2 Ior�correcW�OeQJWK�oI�arrows@��
>7o�GeGucW���marN�Ior�OacN�oI�arrows�or�wroQJ�arrow@��
>7o�GeGucW���marN�Ior�OacN�oI�aQJOes�or�wroQJ�aQJOe�EeWweeQ�arrows@��

� 6uiWaEOe�scaOe  1 cm to 0.2 N� � � � � � � � � >�@
resuOWaQW�Iorce� �2.56 � 0.02 N � � � � � � � � � >��Ior�YaOue�wiWKiQ�raQJe@��
aQJOe�oI�resuOWaQW�wiWK�Kori]oQWaO� �90� � 1� �� � � � � >��Ior�aQJOe�wiWKiQ�raQJe@��
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3 (a) 8siQJ�PriQcipOe�oI�0omeQWs��
� � (i) :�x��.���m� �����1�x��.���m�� � � � >� Ior�worNiQJ@�

� � � :�� � �  
ସହ଴ൈଵǡଷ଴଴Ǥଷ଴

� � � � � �  1950 N�� � � � � � >��Ior�aQs@�

� � (ii) 8siQJ�:��  �mJ��

� � � � � m  
୛୥

� � � � �  
ଵଽହ଴ଵ଴

� � � � � �  195 kg� � � � � � � >��Ior�worNiQJ�	 aQs@��

(b)�)orce�oQ�piYoW  ������1�������1
� � � � � �  2400 N� � � � � � � >��Ior�worNiQJ�	�aQs@�

(c) 7Ke�JaWe�caQ�Ee�opeQeG�E\�shifting the counterweight further away from the pivot.
� � (OR shift to the left). � � � � � � � � � � � � � � � � >�@

� � so�WKe�counterclockwise momenW proGuceG�E\�WKe�Iorce�oI�WKe�couQWerweiJKW�is�larger 
than WKe clockwise moment proGuceG�E\�WKe�weiJKW�oI�WKe�poOe.���� � � � >�@

4 (a) EQerJ\�caQQoW�Ee�creaWeG�or�GesWro\eG.�
� � ,W�caQ�oQO\�Ee�coQYerWeG�Irom�oQe�Iorm�Wo�aQoWKer� �� � � >�@
� � WKe�WoWaO�eQerJ\�oI�aQ�isoOaWeG�s\sWem�is�coQsWaQW. � � � � >�@

(b)�$W�point B. � � � � � � � � � � � � � � >�@
� � $W�WKis�poiQW�WKe�change in height of the toy car is the greatest aQG�WKe�OarJesW�amouQW�oI�

*PE�wouOG�KaYe�EeeQ�coQYerWeG�Wo�KE�aQG�WKus�WKe�car�wouOG�Ee�aW�WKe�JreaWesW�speeG.�
� � � � � � � � � � � � � � � � � � � >�@

(c) (i) *PE�aW�poiQW�C��  �mJK�
� � � � � � � �  ���.���������.���� �4.0 J � � � � >��Ior�worNiQJ�	�aQs@����

� � (ii) 7oWaO�eQerJ\�aW�poiQW�A��  �KE�aW�poiQW�A ��*PE�aW�poiQW�A���
� � � � � � � � � �  �ò�mY� ��mJK
� � � � � � � � � �  �ò���.������.���� ����.���������.�����
� � � � � � � � � �  ��.�����.�� �8.0 J � � � � >��Ior�worNiQJ�	�aQs@��

� � � 7oWaO�eQerJ\�aW�poiQW�A  �*PE�aW�poiQW�C ��KE�aW�poiQW�C
� � � � � � � � � �.�  �mJK���ò�mY�
� � � � � � � � � �.�  ���.���������.������ò�mY�
� � � � � � � �.� ±��.�  �ò���.����Y� �� � �
� � � � � � � � � �Y  ൫ξͺǤͲ൯
� � � � � � � � � �  2.83 m/s � � � � � � >��Ior�aQs�	�uQiW@��
� � � >aOOow�ecI�Irom�(c)(i)@
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5 (a) (i) meOWiQJ��� � � � � � � � � � � � � � � � >�@

� � (ii) 'uriQJ�sWaJe�C, WKe�moOecuOes�are�sliding past one another. �� >�@

� � (iii)7Ke�moOecuOes�aW�sWaJe�A are�closely packed together. � � � >�@

(b) :iWK�a�coYereG�OiG��iW reGuces�KeaW�Ooss�Wo�WKe�surrouQGiQJs E\�

o prevents convection current from forming.
o reGuciQJ�evaporation from the water surface�
o reducing conduction through the layer of trapped air EeWweeQ�WKe�waWer�aQG�WKe�OiG.�

� � >aQ\�7:2�aQswers����marN�eacK��max� ��@���

6 (a)� ³refractive index of 1.50´�sKows�WKaW�
� � WKe ratio oI�WKe�sine of the incident angle Wo�WKe�sine of the refracted angle is 1.50 25�
� � Ratio oI�WKe�speed of light in vacuum Wo�WKe�speed on light in the medium is 1.50. >�@

(b) (i) 5eIracWiYe�iQGex��Q� �
ୱ୧୬ ୧ ୱ୧୬ ௥  

ୱ୧୬ ଻ହιୱ୧୬ ସ଴ι � � �

� � � � � � � � � ��.����sKowQ���� � � � � >��Ior�worNiQJ@

� � (ii) Q� �
ଵ ୱ୧୬ ௖

� � � �.��� �
ଵୱ୧୬ ௖ � � � � � � � � � � � >��Ior�worNiQJ@��

� � � � c� �siQ±� ቀ ͳ ͳǤͷͲቁ
�� � � �  41.8 � �� � � � � � � � � � >��Ior�aQs@��

(b) (iii) >��Ior�7oWaO�,QWerQaOO\�5eIOecWeG�ra\��aQJOe������aW�siGe�PQ@
� � � >��Ior�emerJeQW�ra\�aW�siGe�QR��aQJOe� ����@��

7 (a) >��marN�Ior�eacK ra\�coQYerJiQJ�oQWo�)�oQ�WKe�riJKW�aIWer�passiQJ�WKrouJK�WKe�OeQs@��
� � >max   2 marks@
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(b) (i) >��marN�Ior�eacK�ra\��max   2 marks@

� � (ii) 7Ke obMect distance is the same as the image distance.�25��
� � � 7Ke size of the image is the same as the size of the obMect.�� � >�@

8 (a) :KeQ�WKe�GusW�parWicOes�come�iQWo�coQWacW�wiWK�WKe�JriG��WKe\�lose electrons to the grid
>�@. 7Kus�WKe�parWicOes�wiOO�KaYe�Oess�QeJaWiYe�cKarJes�WKaQ�posiWiYe�cKarJes�aQG�eQG�up�

wiWK�a�QeW�posiWiYe�cKarJe�aQG�WKis�cause�iW�Wo�Ee�attracted to the metal plate. >�@

(b) 8siQJ�,� �4���W
� � � �  ��.� �����x����� �0.10 A �� � � � � � � >��Ior�worNiQJ�	�aQs@��

imaJe
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SECTION B [2 X 10   20 MARKS]

9 (a)� >Any TWO aQswers.���marN�eacK.�Maximum   2@
Mass Weight

$�measure�oI�WKe�amouQW�oI�maWWer�iQ�
aQ�oEMecW.

7Ke�Iorce�oI�JraYiWaWioQaO�aWWracWioQ�oQ�
aQ�oEMecW.��������

6,�uQiW��NiOoJram��NJ� 6,�uQiW��QewWoQ��1�

0easureG�wiWK�a�Eeam�EaOaQce. 0easureG�wiWK�a�spriQJ�EaOaQce.
0ass�remaiQs�uQcKaQJeG�wKeQ�iW�is�
moYeG�Wo�aQoWKer�pOace�wiWK�GiIIereQW�
JraYiWaWioQaO�aWWracWioQ.

:eiJKW�cKaQJes�wKeQ�iW�is�moYeG�Wo�
aQoWKer�pOace�wiWK�GiIIereQW�JraYiWaWioQaO�
aWWracWioQ.

(b) 8siQJ�:�  �mJ���
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Bukit Batok Secondary School
Sec 4 Express, 5 Normal (Academic)
Science (Chemistry) 

PRELIMINARY EXAMINATIONS 2018 
ANSWERS

Paper 1 : Multiple Choice Questions (20 marks)

�� D 6uJar� �&�+��2� wKere�carEoQ��K\GroJeQ�aQG�ox\JeQ�aWoms�are�cKemicaOO\�
EoQGeG�WoJeWKer

�� C 

&oQc�suOIuric�aciG�+�62� Gries�aciGic�Jases��so�WKe\�GoQ¶W�reacW�.
8pwarG�GeOiYer\�is�useG�Wo�coOOecW�Jases�wKicK�are�Oess�GeQse�WKaQ�air.

1+� wiOO�reacW�wiWK�coQc�+�62� WKouJK�iW�caQ�Ee�coOOecWeG�Yia�upwarG�GeOiYer\.
&2���+� aQG�2� wiOO�QoW�reacW�wiWK�coQc�+�62� WKus�caQ�Ee�GrieG�	�coOOecWeG.
2QO\�+� is�Oess�GeQse�WKaQ�air�Wo�Ee�coOOecWeG�Yia�upwarG�GeOiYer\�meWKoG.

�� C 0eOWiQJ�poiQW�oI�suEsWaQce�is�Wo�Ee������o&�aQG�EoiOiQJ�poiQW������o&.

�� C 'iIIereQW�suEsWaQces�KaYe�GiIIereQW�soOuEiOiW\�iQ�GiIIereQW�soOYeQWs.

�� D < ± Irom�*roup�9,�Eecause�iW�Kas���YaOeQce�eOecWroQs
= ± Irom�*roup�9,,�Eecause�iW�Jas���YaOeQce�eOecWroQs

�� B 
+\GroxiGe�ioQ� �2+�

7Kere�are���proWoQs�iQ�ox\JeQ�aQG���proWoQ�iQ�K\GroJeQ�aWoms� ���proWoQs
)� ioQ�Kas���proWoQs��eacK�IOuoriQe�aWom�Kas���proWoQs��iW�WaNes�iQ���eOecWroQ�Wo
Iorm�a�IOuoriGe�ioQ��proWoQ�QumEer�is�QoW�aIIecWeG�WKus�remaiQs�WKe�same�.

�� B 5uEiGium�cKOoriGe�is�maGe�up�oI�5E� aQG�&l� ioQs�WKus�5E&O.
*roup�,�meWaOs�KaYe�Oow�meOWiQJ�poiQW�aQG�are�soOuEOe�iQ�waWer.

�� D $ciGic�oxiGe��&2���aQG�ampKoWeric�oxiGes��$l�2� aQG�=Q2��caQ�reacW�wiWK�1a2+�
wKicK�is�a�Ease.

�� A 5�is�a�soOiG�wKicK�caQ�reacW�wiWK�soOuWioQ�6�iQ�a�QeuWraOisaWioQ�reacWioQ.
7Kus�5� �iQsoOuEOe�meWaO�oxiGe��ie�a�soOiG��aQG�6� �aciG��soOuWioQ�

�� D %a&l� JiYes�wKiWe�precipiWaWe� �62��� preseQW
:KiWe�precipiWaWe�soOuEOe�iQ�excess aT�1+�  �=Q�� ioQ�preseQW

�� B 
1o�oI�moOes�oI�0J� �mass�·�moOar�mass� ��J�·���� ��.����moO
�moO�0J�proGuces��moO�+�
9oOume�oI�+�  �Qo�oI�moOes�x�moOar�YoOume

 �.����moO�x����Gm�  6 dm3

�� D 

)e�2� ���&2� �)e����&2�

$Qswer�is�NOT �%��Eecause LIME is�useG�Wo�remoYe�aciGic�impuriWies��QoW�
limestone.�LIME is�proGuceG�oI�KeaW�OimesWoQe.
&a&2� &a2���&2�
&a2���6i2� &a6i2�

�� D ����oI�2� wiOO�Ee�useG�up������oI�air�OeIW.

�� C 
�$� IormaWioQ�oI�EoQG� �exoWKermic
�%� rusWiQJ� �exoWKermic
�&� meOWiQJ��ice�aEsorE�KeaW�� �eQGoWKermic
�'� +� comEusW�iQ�2� Wo�Iorm�+�2� �exoWKermic

�� D 1a�aWom���.�.���Ooses���eOecWroQ�Wo�Iorm�1a� ioQ���.��.
/oss�oI�eOecWroQs� �oxiGaWioQ

�� B ò�YoOume�oI�&2� proGuceG���WKus�ò�mass�oI�OimiWiQJ�reacWaQW��0J&2���useG.

�� D 6uJar� �&�+��2� wKere�carEoQ��K\GroJeQ�aQG�ox\JeQ�aWoms�are�cKemicaOO\�
EoQGeG�WoJeWKer

�� C 

&oQc�suOIuric�aciG�+�62� Gries�aciGic Jases �so�WKe\�GoQ¶W�reacW�.
8pwarG�GeOiYer\�is�useG�Wo�coOOecW�Jases�wKicK�are�Oess�GeQse�WKaQQQQQQ aaaaaair.

1+� wiOO�reacW�wiWK�coQc +�62� WKouJK�iW�caQ�Ee�coOOecWeG�Yia�upupupupupupwawawawawawarGrGrrrr GGGGGGeOeOeOeOeOeOiYiYiYiYiYiYer\.
&2���+� aQG 2� wiOO QoW reacW wiWK coQc +�62� WKus caQ Eee�e�e�e�e�GrGrGrGrGrGrieieieieieieGGGGGG�	�			 coooooOOOOOOOOOOOOececececececWeG.
2QO\�+� is�Oess�GeQse�WKaQ�air�Wo�Ee�coOOecWeG�Yia�upwarrrGGGGGG GeGeGeGeGeGeOiOiOiOiOiOiYeYeYeYeYeYer\r\r\r\r\r\�meWKooooooG.G.G.G.G.G.

�� C 0eOWiQJ�poiQW�oI�suEsWaQce�is�Wo�Ee������o&�aQG�EoiOiQJJJJJJ popopopopopopoppppppppppppppppppppppppppppppppp iQiQiQiQiQiQWWWWWWW�W�W�WW ������������������������������������o&.

�� C 'iIIereQW�suEsWaQces�KaYe�GiIIereQW�soOuEiOiW\�iQ�GiIIIIIIIIIIIIeeererererererererererererererererererrerererrrerrrrrrerrerrerrererrerrerrrrerrrrrrrrrrrerrerrrereeerererrreeeereeeee eQeQeQeQeQeQeQeQeeeQeQeQeQQeQeQeQeQeQeQeQeQeQQQeQeQeeeQeeQeQeQeeeQeQeQeQeQeeeQeQQeQeeeQeQeQeQeeeeQeQeQQQQQQQQQQQeQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQWWWWWWWWWWWWW�WWWW�WWWWWWW�WW�W�W�WW�W�W�WWW�WWWWWWWWWWWWW�WWWWWWWWWW�WWWW ssosossososossoososososososososssosososososossososossosossossosososososssossosssssosssoososossossosssssssosssosssooosoosoosososossssoooooooooooooooooooooOYOYYOYYYYOYOYYYOYYYOYOYYOYYYYOYYYOYYYYYYYYYYYYOYYYOOYOYOYOYOYOYYYYYYYOYOYYOYYOYYYOYOYYOOYYOYOYOYYOYOYOYOOYYYOYOOOYOOOOYOYYOYYOYOYYYYYYYYOYYYYYYYYYYYOYYeQeQeQQeQQeeeeeeeeeeeeeeeeeeeeeeeeeeee Wssssss.

�� D < ± Irom�*roup�9,�Eecause�iW�Kas���YaOeQce eeeeeeeOeOeOeOeOeOeOeeeeeeeeeeeeeeeeOeeOeeeeeeeeeeeOeeOeOeeeeeeOeeeeeeeeeeeeeeeeccWcWcWcWcWcWcWcWcWcWcccWcWcWcWcWcWcWccWWcWcccccccccccWccWcccccccWccccWcWcWcWcWcWcWccWcWccWccccWWWWWWWcWWWrororororororooororoororororororororoorororoooororoororrrooororoorooororoorroroorororororoororoorrroororooorrroooororororrrorororroororrorrorrrrrrororrorroororrroooooroooooooooooooroooooooooooroooooQQsQQsQQQsQQQQssQsQsQsQsQsQsQsQQsQQsQsQsQsQQsQsQsQsQsQsQQQQQQQQsQQQQsQsQsQQQsQQsQQQsQQQQQsQsQsQsQsQQQQsQsQQQssQQQQQsQQQsssQsQsQQQsQsQsQsssssssssssssssss
= ± Irom�*roup�9,,�Eecause�iW�Jas���YaOeQce�eOeOeOeOeOeOOOOOeOOOOOOOOOOOOOOOOOOOeececececececeececececccccccccccceeeccecccceeeeeeceeeecccecccccccccccccceccccccccccccccccececcccceccccccccccccccWrWWrWrWrWrWrWWWrWWWWWrWrWrWWrWWWWrWrWWrWrWrWrWWrWrrWrrWrrWrrrWrWrrrrWrWrrWrrrrrrrWrWrrWrWrrrrWrWrrrrWrrWrWrWrrWrrrWrrWWrrWWWrWWWWrrW oQoQoQoooQooooQoQoQoQoQQoQooooooooQoQQoQooooooooQoooQQooooooooooQoQoQoQooQQQQooQQQoooooQQQooooooQQQQQQoooooooQQooQooQooooQooooooooooooooooooooooo ssssssssssssssssssssssssssssssssssssss

�� B 
+\GroxiGe�ioQ� �2+�

7Kere�are���proWoQs�iQ�ox\\JeQ�aQG���proWoQ�iQ�K\K GroJeQ�aWomsssss� �������proWooooooQsQsQsQsQsQs
)� ioQ�Kas���proWoQs��eacK�IOuoriQe�aWom�Kas���pproWoQs��iW�WaNeees iQQQQQQ ����eOecWroQ�Wo
Iorm�a�IOuoriGe�ioQ��proWoQ�QumEer�is�QoW�aIIecWeG�WKus�remaiQssssss WKWKWKWKWKWKeeeeee�same�.

�� B 5uEiGium�cKOoriGe�is�maGe�up�oI�5E� aQG�&l�ll ioQss WWKuKus�5E&O.
*roup�,�meWaOs�KaYe�Oow�meOWiQJ�pooiQW�aQG�arre�e�sosoOuOuEOE e�e�iQ�waWer.

�� D $ciGic�oxiGe��&2���aQG�ammpKpKoWoWerericic�oxiGeGes�s��$�$$ll�22�� aQaa G�=Q2��caQ�reacW�wiWK�1a2+�
wKKicK�is�a�Ease.

�� A 5�is�a�soOiG�wKicK�caQ�reacWcW wwiWi K�sosoOuOuWiWioQoQo 66 iiQQ a�QeuWraOisaWioQ�reacWioQ.
7Kus�5� �iQsoOuEOe�meWaOaO ooxixiGeGe��ieie aa ssoOoOiGiG��� aQaQa G�6� �aciG��soOuWioQ�

�� D %a&l� JiYes�wKiWe�precipipiWiWaWaWWee   622������ preseQW
:KiWe�prprececipipiWWaWaWe soOuuEOEOee iQiQQ eexcxcess aT�1+�  �=Q�� ioQ�preseQW

�� B 
1oo ooI�I�mooOeOes�s oI 00JJ   mamassss ·· mmoOar�mass� ��J�·���� ��.��� moO
�mmoOoO 00JJ proGGucuceses ��momooO�O ++�
9oOume�oI�I�++�   QoQo ooI�I�mom Oes�x�moOar�YoOume

  �.����moO�x ���Gm�  6 dm3

�� D 

)e)ee�22�� �� �&�&2�2 �)e����&2�

$$QsQswewer�r�isis�NOT �%��Eecause LIME is�useG�Wo�remoYe�aciGic�impuriWies��QoW�
limemeeststone.�LIME is�proGuceG�oI�KeaW�OimesWoQe.
&a&2� &a2���&2�

&a2���6i2� &a6i2�
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�� A 6maOOesW�moOecuOes� �OowesW�EoiOiQJ�poiQW�raQJe

�� C &ompOeWe�comEusWioQ�proGuce�carEoQ�GioxiGe�aQG�waWer.

�� C 2xiGaWioQ�oI�eWKaQoO�Wo�eWKaQoic�aciG�proGuces�waWer.

�� B ,W�Kas�& &�aQG�carEox\O�Jroup��&22+�.

Paper 3 Section A : Short Answer Questions (45 marks)

�a. 1iWroJeQ �m

�E. *as���6uOIur�GioxiGe��suOIur�WrioxiGe�

Jas��m
source��m

6ource���%urQiQJ�oI�coaO�iQ�power�sWaWioQs���IacWories

*as���&arEoQ�moQoxiGe
6ource���,QcompOeWe�comEusWioQ�oI�carEoQ�coQWaiQiQJ�IueOs�iQ�YeKicOes

*as���2xiGes�oI�QiWroJeQ
6ource���ProGuce�wKeQ�ox\JeQ�aQG�QiWroJeQ�reacW�aW�KiJK�WemperaWure�

wKeQ�IueO�is�EurQeG�comEusWeG�iQ�YeKicOe�eQJiQes

�a. IiOWraWioQ �m

�E. 1o.� Qo�marN
7Ke�puriW\�oI�WKe�OiTuiG�is GeWermiQeG E\�WKe�IixeG�EoiOiQJ�poiQW.
25
7Ke�uQiYersaO�iQGicaWor�remaiQs�JreeQ�caQ�oQO\�proYe�WKaW�WKe�OiTuiG�Kas�
a�QeuWraO�p+��p+���.
25
7Ke�uQiYersaO�iQGicaWor�caQ�oQO\�proYe�wKeWKer�WKe�soOuWioQ�is�aciGic�or�
aONaOiQe��EuW�caQQoW�sKow�wKeWKer�WKe�waWer�is�pure. eiWKer��m

�c. Changes to spacing
7Ke�spaciQJ�Gecreases��Irom�moYiQJ�Iar�aparW�Wo�cOoseO\�pacNeG.��

Changes to movement
7Ke�moYemeQW�sOows�GowQ��Irom�moYiQJ�raQGomO\�aW�KiJK�speeGs�Wo�
sOiGiQJ�pasW�oQe�aQoWKer�iQ�raQGom�moWioQ.

�m

�m

�a. $mmoQium�QiWraWe�aQG�waWer �m

�E. EQGoWKermic.� �m
:KeQ�ammoQium�saOWs�reacW�wiWK�waWer��WKe�reacWioQ�WaNe�iQ���aEsorE�
eQerJ\�Irom�surrouQGiQJ��causiQJ�surrouQGiQJ�WemperaWure�Wo�Grop���
Gecrease. �m

�ai. Mr oI�+12�  ���������������� ��� �m

�aii. &oQceQWraWioQ�oI�+12�  �coQceQWraWioQ�iQ�J�moO�·�moOar�mass
 �����J�moO�·���
 2.00 mol/dm3 �m

�a. 1iWroJeQ �m

�E. *as���6uOIur�GioxiGe��suOIur�WrioxiGe�

JJJJJaJ s��m
sosososososourururuuu ce��m

6ource���%urQiQJ�oI�coaO�iQ�power�sWaWioQs���IacWories

*as���&arEoQ�moQoxiGe
6ource���,QcompOeWe�comEusWioQ�oI�carEoQ�coQWaiQiQJ�IueOs�iQ�YeeeKiKiKiKiKiKicOcOcOcOcOcOeseseseseses

*as���2xiGes�oI�QiWroJeQ
6ource���ProGuce�wKeQ�ox\JeQ�aQG�QiWroJeQ�reacW�aW�KiJK�WeWeWeWeWeWeeeeeeeeeeeeeeeeeeeeeeeempmpmpmpmpmpmpmmpmpmpmpmpmpmmpmpmpmmmpmmmmmpmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmpmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmpmmmmppppppppeeerererererererererrererererereereerrerrrrrrerrerrerrrerererererrerrrrrrrrrrrerrerrrrerereerrrereeereereeeeerrrrraWaWaWaaaaaaaaaWaaWaaaaaaaWaaaaaaaaaWaWaaaaWaWaaaaaWaaaaaaaWaaaaWaaWaaaaaaWWWWa ururururururuuuuuu e

wKeQ�IueO�is�EurQeG�comEusWeG�iQ�YeKicOe�eQJJJJJJiQiQiQiQiQiQQQQQQQQQQQQQQeesesesesesesesesesesesesesesesesesesesesesesesesesesesesesesseessessessssesesessesesessessesesseseseseseeseeesesseeseseeeeseseeeeeeeeeeeeeeeeeee

�a. IiOWraWioQ �m

�E. 1o.� QQQQoQ �marN
7Ke�puriW\�oI�WKe�OiTuiG�is GeWermrmiQeG E\�WKe�IixeG EooiOiQJ�poiQW.
25
7Ke�uQiYersaO�iQGicaWor�remaiQs�JreeQ�caQ�oQO\�proYe�WKaKaW�WKe�OiTuiGiGiGiGGG KKKKKKaaaaasa �
a�QeuWraO�p+ �p+���.
25
7Ke�uQiYersaO�iQGicaWor�caQ�oQOQO\�\ proYoYe�wKw eWKeer�WKWKe�e sosoOuOuWiWioQo �is�aciGic�or�
aONaOiQe��EuW�caQQoW�sKow�wKeWKer�WKW e�e�wwaWeer�r isis ppurure.e. eiWKer��m

�c. Changes to spacing
7Ke�spaciQJ�Gecreases��Iromm mmoYo iQiQJ�J IaIar�r�apapararWW�WoWoo cOoseO\�pacNeG.��

Changes too momovevemem nt
7Ke�mooYeYemeQWQW�sOsOows�GoGowQwQ� IrIromom mmoYiQJ�raQGomO\�aW�KiJK�speeGs�Wo�
sOiGiQJ�papasW ooQe�aQoQoWKWKerer iiQ�Q raraaQGQGom�moWioQ.

�m

�m

�a. $mmmomoQiQiumumm�QiWWraaWeWe�aQG�waWer �m

�E. EQGoWKKeermimic.� �m
:KeQ�ammoQium�saOWs�reacW�wiWK�waWer��WKe�reacWioQ�WaNe�iQ���aEsorE
eQerJ\�Irom�surrouQGiQJ��causiQJ�surrouQGiQJ�WemperaWure�Wo�Grop���
Gecrease �m
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�Ei. 1o�oI�moOes�oI�+12�  �coQceQWraWioQ�x�YoOume
 ��.���moO�Gm���x�������������Gm�

 ��.���moO

� moO�oI�+12� reacWs�wiWK���moO�oI�0J&2�

�.���moO�oI�+12� reacWs�wiWK��.����moO�oI�0J&2�

0ass�oI�0J&2�  �Qo�oI�moOes�x�moOar�mass
 ��.����moO��x��>���������������@
 42 g

�m

�m
ecf if 1st 1m 

wrong
overall -1 if any answer not in 3sf

�Eii. ��moO�oI�+12� proGuces���moO�oI�&2�
�.���moO�oI�+12� proGuces��.����moO�oI�&2�

9oOume�oI�&2�  �Qo�oI�moOes�x�moOar�YoOume
 ��.����moO��x�����Gm�

 12 dm3 �m

�c. &oQceQWraWioQ� �Qo�oI�moOes�·�YoOume
 ��.��moO�·���Gm�

 0.500 mol/dm3 �m

�a. PaOe�\eOOow���\eOOowisK�JreeQ�Jas �m

�E. ;�couOG�Ee�EromiQe�siQce�iW�is�a�OiTuiG.�

,W�is�more�reacWiYe�WKaQ�ioGiQe�siQce�iW�is aEOe�Wo�GispOace�ioGiQe.

%uW�iW�is�Oess�reacWiYe�WKaQ�<�siQce�iW�reacWs�Oess�YiJorousO\�wiWK
soGium�K\GroxiGe.

�m

�m

�m

�ci. $OO�oI�WKem�KaYe�seYeQ YaOeQce�eOecWroQs. �m

�cii. �1a2+���;� 1a;���1a2;���+�2 �or�use�%r�Ior�;� �m

�a. 1o.�/eaG��,,��suOIaWe�proGuceG�is�aQ�iQsoOuEOe�saOW���WKere�is�mass�oI�OeaG�
�,,� suOIaWe�OeIW.

�m

�Ei. 1o.�EWKaQoic�aciG�is�weaN�aciG�EuW�QiWric�aciG�is�a�sWroQJ�aciG. �m

,W�Kas���proGuces�Oesser�+��ioQs�per�uQiW�YoOume�compareG�Wo�QiWric�aciG. �m
�)reTueQc\�oI�coOOisioQs�is�Oesser�WKus�reacWioQ�is�sOower�

�Eii.

�m

ExperimeQW�,,,

�c. &oQceQWraWioQ� �Qo oI�moOes ·�YoOume
 ��.��moO�·���Gm�

 0.500 mol/dm3 �m

�a. PaOe�\eOOow���\eOOowisK�JreeQ�Jas �m

�E. ;�couOG�Ee�EromiQe�siQce�iW�is�a�OiTuiG.�

,W�is�more reacWiYe�WKaQ�ioGiQe siQce�iW�is aEOe�Wo�GispOace�ioGGiQiQiQiQQQQe.ee.e.eeee.e

%uW�iW�is�Oess�reacWiYe�WKaQ�<�siQce�iW�reacWs�Oess�YiJorororoooooooouuusussusususussususssssussussssssssusususussusssususssssssssussusususususssusssssussussussssssssssssssssussusssssusssussssusssssssuusuuuusO\O\O\O\O\O\O\O\O\O\O\O\O\O\O\O\O\O\O\\O\O\O\O\O\\O\O\O\O\O\\O\O\OO\O\\O\\O\O\OOO\O\O\O\O\\OO\O\O\O\O\O\\O\O\\\\O\\\O\\\\\\\\\\\\O\O\\\\\\\\O\\\\O\\\O\\\\O\O\O\\\\\\\\\\\\\\\\\ wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwiWiiiWiiWWWWWiWiWiWWWWWWWWiWiWiWWWiWiWWiWiWWiWWiWWWWWiWWWWWWWWiWiWiiiWWWiWiWWiWiiWiiWiiWiWiWiiiWWiWiiiWiiiWWiiWiWiiiWiWWWWWWWWWWWWWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
soGium�K\GroxiGe.

�m�m

�m

�m

�ci. $OO�oI�WKem�KaYe�seYeQ YaOeQce�eOecWroQs. �m

�cii. �1a2+���;� 1a;���1a2;���+�2 �or�use�%r�Ior ;;� �m

�a. 1o.�/eaG��,,��suOIaWe�proGuceG�is�aQ�iQsoOuEOe�saOW���WKereree isis�mass�oI OOeaeaG
�,,� suOIaWe�OeIW.

�m

�Ei. 1o.�EWKaQoic�aciG�is�weaN�aciG EEuWuW QQiiWriric�c aciGG iis�s�a�a sWsWroroQJQJ�aciG. �m

,W�Kas���proGuces�Oesser�+��ioQss pper�uQiQiW�W�YoYoOuOumeme ccomo pareG�Wo�QiWric�aciG. �m
�)reTueQc\�oI�coOOisioQs�is�Oessseser�r WKWKusus rreaeacWc ioioQQ isis ssOower�

�Eii.

�m

ExperimeQW�,,,
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�

�c. ��� $GG�excess�OeaG��,,��carEoQaWe�Wo�QiWric�aciG. �m
��� )iOWer�Wo�remoYe�excess�OeaG��,,��carEoQaWe.

Obtain the filtrate, lead (II) nitrate. �QoW�Qecessar\� �m
��� +eaW�OeaG��,,��QiWraWe�soOuWioQ�WiOO�saWuraWioQ.

/eaYe�Wo�cooO�Ior�cr\sWaOs�Wo�Iorm. �m
��� )iOWer�ouW�WKe�cr\sWaOs.

PaW�Gr\�EeWweeQ�IiOWer�papers �m

�a. %oWK�propaQe�aQG�propeQe�reacWs�wiWK�excess�ox\JeQ Wo�proGuce�
carEoQ�GioxiGe�aQG�waWer. �m

%oWK�uQGerJoes iQcompOeWe�comEusWioQ�Wo�proGuce�carEoQ�moQoxiGe�
aQG�waWer. �m

PropaQe�Goes�QoW�reacW�wiWK�K\GroJeQ. �m

PropeQe�reacWs�wiWK�K\GroJeQ�aW����� o&�wiWK�QicNeO�caWaO\sW� Wo�
proGuce propaQe.

�m
KaYe������m

�E. �&�+� ���2� ĺ��&2� ���+�2�
�&�+� ����2� ĺ��&2� ���+�2�
�&�+� ���2��ĺ��&2����+�2�
�&�+� ���2� ĺ��&2����+�2
&�+������+��� &�+� eiWKer�eTQ��m

�a. ,oQs )ormuOa 5easoQs

�� Fe2+

green precipitate formed after adding 

sodium hydroxide which turned brown 

over time

�� ସାܪܰ ammonia gas produced when sodium 

hydroxide is added

�� ଷଶିܱܥ carbon dioxide produced after adding 

nitric acid

�� Cl-
white precipitate formed after adding 

silver nitrate

eacK�IormuOa�
� reasoQ��m

WoWaO��m

�E. 'irW\�JreeQ�precipiWaWe�IormeG�wKicK�is�iQsoOuEOe�iQ�excess�aTueous�
ammoQia. �m
Turns brown on standing / when exposed to air EoQus��m

�c. ;� �iroQ��,,��cKOoriGe �m
<� �ammoQium�carEoQaWe �m

Explanation: 
Possible answers are 

(a) iron (II) chloride and ammonium carbonate
(b) iron (II) carbonate and ammonium chloride

However, iron (II) carbonate is an insoluble salt (both X and Y dissolve).
Also, no reaction when aq NH3 added to Y so Y is an ammonium salt.

carEoQ�GioxiGe�aQG�waWer. �m

%oWK�uQGerJoes iQcompOeWe�comEusWioQ�Wo�proGuce�carEoQ�moQoxiGe
aQG�waWer. �m

PropaQe�Goes�QoW�reacW�wiWK�K\GroJeQ. �m

PropeQe�reacWs�wiWK�K\GroJeQ�aW����� o&�wiWK�QicNeO�caWaO\sW���� WoWoWoWoWoWo��
proGuce propaQe.

�����m�
KaKaKaKaKaKaYeYeYeYeYeYe ������ ������ ������m

�E. �&�+� ���2� ĺ��&2� ���+�2
�&�+� ����2� ĺ��&2� ���+�2�
�&�+� ���2�ĺ��&2����+�2�
�&�+� ���2� ĺ��&2����+�2
&�+������+��� &�+� eiiiiiiWKWKWKWKWKWKerererererer�eTQ��m

�a. ,oQs )ormuOa 5easoQs

� Fe2+

green precipitate formed after addining g

sodium hydroxide which turned brbrrowown

over time

� ାܪସܪܰ ammonia ggasas pproodud ceed d whwhhenen  sosodidiumu  

hydroxide isis aaddd edd

� ଷଶିܱܥ carbon dioioxixidede pproroduduceced d afaftet r adding 

nitric aciciidd

� CCl-l
white e prprececipipititate formed after adding 

siilvlverer nnititraratete

eacK�IormuOa�
� reasoQ��m

WoWaO��m

�E. 'irW\�JreeQ�prececippiWWaWaWa e�e IoIoormrmeG�wKicK�is�iQsoOuEOe�iQ�excess aTueous
ammom QiQia.aa �m
Tuurnrns s brbrb owwn n onon sstatandnding / when exposed to air EoQus��m

�c. ;� �irroQoQ ��,,,����cKcKOoO riGe �m
<� �ammomoQiQ um�carEoQaWe �m

Explanation: 
Possible answers are
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Paper 3 Section B : 3 Questions choose 2 (20 marks)

�a. %oWK�KaYe����proWoQs. �m

7Ke\�KaYe�GiIIereQW�QumEer�oI�QeuWroQ���aWomic�mass. �m

&l   Kas����QeuWroQs��mass�QumEer�oI���.
&l   Kas����QeuWroQs�mass�QumEer�oI���. �m

�Ei. 6WroQWium�cKOoriGe�coQGucWs�iQ�moOWeQ�sWaWe�EuW�QoW�iQ�soOiG�sWaWe. Qo�marNs
7Ke�ioQs��6r�� aQG�&l���are�moEiOe�iQ�moOWeQ�sWaWe. �m
%uW�WKe\�caQQoW�moYe��aQG�are�IixeG�iQ�posiWioQs��wKeQ�iQ�soOiG�sWaWe. �m

�Eii. &aOcium�aWom�Kas�aQ�eOecWroQic�coQIiJuraWioQ�oI��.�.�.�.�
&KOoriQe�Kas�aQ�eOecWroQic�coQIiJuraWioQ�oI��.�.�. �m

EacK�caOcium�aWom�WraQsIers�Wwo�YaOeQce�eOecWroQs�Wo���cKOoriQe�aWoms. �m

&a���aQG�&O� ioQs�are�IormeG�wKicK�are�aWWracWeG�E\�eOecWrosWaWic�Iorces�
oI�aWWracWioQ. �m

�Eiii. :eaN�iQWermoOecuOar�Iorce�EeWweeQ�cKOoriQe�moOecuOes reTuireG�
OiWWOe amouQW�oI�eQerJ\�Wo�oYercome.�

�m
�m

��ai. �� �m

��aii.

�m

&opper�aWoms�is�EiJJer�WKaQ�aOumiQium�aWoms�WKus�WKe\�GisrupW�WKe�
orGerO\�arraQJemeQW�oI�aOumiQium�aWoms�aQG�preYeQW�WKem�Irom�sOiGiQJ. �m

��Ei. &aOcium�!�cKromium�!�coEaOW�!�copper �m

��Eii. %Oue�soOuWioQ�WurQs�JreeQ. �m
%rowQ�soOiGs�IormeG. �m

��ci. <� �������
<�12��� ������

�m
�m

��cii. ,W�is�a�reGuciQJ�aJeQW. Qo�marNs

<�is�oxiGiseG�as WKe�oxiGaWioQ�sWaWe�oI�<�iQcreases�Irom���iQ�<�Wo����iQ�
<�12���. �m

<�reGuces�;�12��� E\�GecreasiQJ�WKe�oxiGaWioQ�sWaWe�oI�; Irom����Wo���
iQ�;. �m

��

��

FoSSHr atoPV

aOXPiQiXP atoPV

�Ei. 6WroQWium�cKOoriGe�coQGucWs�iQ�moOWeQ�sWaWe�EuW�QoW�iQ�soOiG�sWaWe. Qo�marNs
7Ke�ioQs �6r�� aQG�&l�ll � are�moEiOe�iQ�moOWeQ�sWaWe. �m
%uW�WKe\�caQQoW�moYe �aQG�are�IixeG�iQ�posiWioQs� wKeQ�iQ�soOiG�sWaWe. �m

�Eii. &aOcium�aWom�Kas�aQ�eOecWroQic�coQIiJuraWioQ�oI��.�.�.�.�
&KOoriQe�Kas�aQ�eOecWroQic�coQIiJuraWioQ�oI��.�.�. �m

EacK�caOcium�aWom�WraQsIers�Wwo�YaOeQce�eOecWroQs�Wo���cKOooooooririririririQeQeQeQeQeQe aaaaaaWoWoWoWoWoWomsmsmsmsmsms. �m�m�m�m�m�m

&a���aQG�&O� ioQs�are�IormeG�wKicK�are�aWWracWeG�E\�eOecWcWcWcWcWWWWWWrrororororoororooroooorooroooooooooooooooooooooooororooooooororrooooooooooroooooosWssWWWsWsWsWsWsWsWsWsWsWsWsWWsWWWsWsWsWsWsWWWWsWWWsWsWsWsWsWWWWsWWsWsWsWsWsWWssWWsWWsWsWsWssWsWsWssssssWssWssssWssssssssWsWsWWWWWWWWWaaWaWaWaaaWaaWaWWaaaaaaaWaaaWaaWaWaWaWWaWaWaWaWaWaWWaWaWaaWaWaWaWaWaaaaWaWaWWaaaWaWaWaWaWaWaaWWaaaaaaWaWWaaaaaaWaWaaaaaaaaaaWaWaaWaWaaaaWaWaaaaaaaWaWaaWaaaaaaaaaWaaWWWWaWiciciccicicicicciciccicccicicciccciciccicciccicicicccccccicicccccicccciccciccicicccicciccccccccicccccciiiccciciicccciiiiiiii IIIIIIIIIIIIIIIIIIIIIIIIIIIIooooooooorororrrrroooooorrooororooorrrccccecececccccc s
oI�aWWracWioQ. �m

�Eiii. :eaN�iQWermoOecuOar�Iorce�EeWweeQ�cKOoriQe�moOecececccuuuuuuuOuuOOOuOuuuOuOuuOuOOOuOuOuuOuOOuuuuuOuOuOuuuuuOuOuuuuuuuuOOuOuuuOuOuuuuuuuuuOuuuuuOeeeseseseseeseesesesesesesesesesseseseseseeeseeseseseseeeseseseseeseeseseseseseseeseseeseeeeeseeseseeeeseeseeeseessseeeeeseeeseeeeeesssseeesssessssssesssseseesss rerererrerererereererereererrereeereerereeerereereeeeeeereeeeeeereeererereeeeeeeerreeeeereerrerrrerrrrrrrrrrrrrrrrrrrrrrrr TuTuTuTuTuTTTTuTuTuTuTuTuTuTuTuTuTuTuTuTuTuTuuTuuTuTTuTuuuuuTTuuuuuuuuuTuTuuuuuuuuuuuuuuuuTuTuuuuuuuuuuuuuuuuuuuuuuuTuTTuuuTTTuTTTTTuTTTTuTTTTTuuTTuuTT ririririririririiiririririrriririririiriririrriiriiriririiriririiriiriirirrriririrrriririrrririrrrrrrrirrrrrrririrrrirrrrriirriiiriiiireeeeeeeeGeGeGeGeeGeGeGeeeGeeeeeeeeGeeeeeeeeeeeeeGeeeeeGeGeeeeGeGeeeGeGeGeGeeeeeGeGeeeeGGGG�
OiWWOe amouQW�oI�eQerJ\�Wo oYercome.�

�m
�m

��ai. �� �m

��aii.

�m

&opper�aWoms�is�EiJJer�WKaQQ aOaOumumiQiQium� WaWoms�WKus�WKe\�GisrupW�WKe�
orGerO\�arraQJQJJemmeQeQW�oI aaOuOumimiQiQiumumu aaWoms�aQG�preYeQW�WKem�Irom�sOiGiQJ. �m

��Ei. &aOciumm !! cKcKromiiumum !! ccoEoEaOaOa W�W�!�copper �m

��Eii. %Oueue ssoOoOuWuu ioioQ�Q�WuWurQss JrJreeeeQ. �m
%r% owowQ�Q�Q sosoOiOiGsGs IIorormemeG.G �m

��ci. <� � �����
<�12��� ������

�m
�m

�� ii ,W i G i W N

FoSSHr atoPV

aOXPPiQiXP P atatoPoPVV
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�

��ai.

�m

��aii. $W�high temperature and pressure (aQG�iQ�WKe�preseQce�oI�a�caWaO\sW��
WKe�carbon-carbon double bonds oI�WKe�moQomer�break ��WKe�
moQomer�Kas�& &�EoQGs�wKicK�EreaN. �m

EacK�moQomer�Iorms�siQJOe�EoQGs�aQG�MoiQs�wiWK�Wwo�oWKer�moQomers.�
Iorm�WKe�poO\mer��poO\�meWK\O�meWKacr\OaWe�. �m

��Ei. &�+��2�ĺ��&�+�2+ ���&2� �m

��Eii.

�m

��Eiii. $GG�poWassium�maQJaQaWe�9,,��Wo�EoWK�suEsWaQces.� �m
,I�iW�WurQs�Irom�purpOe�Wo�coOourOess��iW�is�suEsWaQce�is�eWKaQoO. �m
,I�iW�remaiQs�purpOe��iW�is�suEsWaQce�;. �m

$Oso�accepW�±
8se�oI�EOue�OiWmus�paper�
;�WurQs�EOue�OiWmus�paper�reG
%Oue�OiWmus�paper�remaiQs�EOue�iI�iWs�eWKaQoO.

$GG�suiWaEOe�meWaO���meWaO�carEoQaWe
,I�susEsWaQce�;��eIIerYesceQce�seeQ.
+� proGuceG�wiWK�causeG�OiJKWeG�spOiQW�Wo�exWiQJuisK�wiWK�pop�souQG��iI�
use�meWaO�
&2� proGuceG�wKicK�IormeG�wKiWe�precipiWaWe�iQ�OimewaWer��iI�use�meWaO�
carEoQaWe�

��EiY. :KeQ�WKe�mixWure�is�KeaWeG��WKe�\easW�GeQaWures�aQG�sWops�WKe�reacWioQ. �m

��EY. 6oOYeQW�iQ�paiQWs�aQG�YarQisKes
0aQuIacWure�oI�perIumes��GeWerJeQW��GeoGoraQWs�eWc.
)ouQG�iQ�aOcoKoOic�GriQNs�OiNe�Eeer��wiQes�aQG�spiriWs
8seG�iQ�preparaWioQ�oI�eWKaQoic�aciG�
�$Q\�oQe� �m

��aii. $W�high temperature and pressure (aQG�iQ�WKe�preseQce�oI�a�caWaO\sW��
WKe carbon-carbon double bonds oI�WKe�moQomer�break ��WKe
moQomer�Kas�& &�EoQGs�wKicK�EreaN. �m

EacK�moQomer�Iorms�siQJOe�EoQGs�aQG�MoiQs�wiWK�Wwo�oWKer�moQomerers.s.�
Iorm�WKe�poO\mer��poO\�meWK\O�meWKacr\OaWe�. �m

��Ei. &�+��2�ĺ� &�+�2+ ���&2� �m�m

��Eii.

�m

��Eiii. $GG�poWassium�maQJaQaWe�9,,��Wo�EoWK�suEsWaQces.� �m
,I�iW�WurQs�Irom�purpOe�Wo�coOourOess��iW�is�suEsWaQce�is�eWeWKaKaQoQ O. �m
,I�iW�remaiQs�purpOe��iW�is�suEsWaaQcQce�;.;. �m

$Oso�accepW�±
8se�oI�I EOue�OiWmus�paper�
;�WurQs�EOue�OiWmus�paper�reG
%Oue�OiWmus�paper�remaiQs�EOueue iiI�I iWiWs�s�eWeWKaKaQoQ O.O

$GG suiWaEOee meWe aOa �� meWaO ccararEoEoQaQaWe
,I�susEsWaQce�e ;�� eeIII erYeescsceQeQcece sseeeeQ.
+� proGGucceGeG�wiWK�caususeGeG OOiJiJKWK eGeG�spOiQW�Wo�exWiQJuisK�wiWK�pop�souQG��iI�
use�meWaWaO�O�
&2� proGuceGG wwKiKicKcK�Iorormem G�wKiWe�precipiWaWe�iQ�OimewaWer��iI�use�meWaO�
carErEoQoQaWaWe�e�

��EiY. :KeQeQ WWKeKe mmixixWuWure�is�KeaWeG��WKe�\easW�GeQaWures�aQG�sWops�WKe�reacWioQ. �m

��EY. 6oOYeQW�W iQiQ�paiQWs�aQG�YarQisKes
0aQuIacWure�oI�perIumes��GeWerJeQW��GeoGoraQWs�eWc.
)ouQG�iQ�aOcoKoOic�GriQNs�OiNe�Eeer��wiQes�aQG�spiriWs
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Bukit Batok Secondary School
Sec 4 Express, 5 Normal (Academic)
Science (Chemistry) 

PRELIMINARY EXAMINATIONS 2018 
ANSWERS

Paper 3 Section A : Short Answer Questions (45 marks)

�a. 1iWroJeQ �m

�E. *as���6uOIur�GioxiGe��suOIur�WrioxiGe�

Jas��m
source��m

6ource���%urQiQJ�oI�coaO�iQ�power�sWaWioQs���IacWories

*as���&arEoQ�moQoxiGe
6ource���,QcompOeWe�comEusWioQ�oI�carEoQ�coQWaiQiQJ�IueOs�iQ�YeKicOes

*as���2xiGes�oI�QiWroJeQ
6ource���ProGuce�wKeQ�ox\JeQ�aQG�QiWroJeQ�reacW�aW�KiJK�WemperaWure�

wKeQ�IueO�is�EurQeG�comEusWeG�iQ�YeKicOe�eQJiQes

�a. IiOWraWioQ �m

�E. 1o.� Qo�marN
7Ke�puriW\�oI�WKe�OiTuiG�is GeWermiQeG E\�WKe�IixeG�EoiOiQJ�poiQW.
25
7Ke�uQiYersaO�iQGicaWor�remaiQs�JreeQ�caQ�oQO\�proYe�WKaW�WKe�OiTuiG�Kas�
a�QeuWraO�p+��p+���.
25
7Ke�uQiYersaO�iQGicaWor�caQ�oQO\�proYe�wKeWKer�WKe�soOuWioQ�is�aciGic�or�
aONaOiQe��EuW�caQQoW�sKow�wKeWKer�WKe�waWer�is�pure. eiWKer��m

�c. Changes to spacing
7Ke�spaciQJ�Gecreases��Irom�moYiQJ�Iar�aparW�Wo�cOoseO\�pacNeG.��

Changes to movement
7Ke�moYemeQW�sOows�GowQ��Irom�moYiQJ�raQGomO\�aW�KiJK�speeGs�Wo�
sOiGiQJ�pasW�oQe�aQoWKer�iQ�raQGom�moWioQ.

�m

�m

�a. $mmoQium�QiWraWe�aQG�waWer �m

�E. EQGoWKermic.� �m
:KeQ�ammoQium�saOWs�reacW�wiWK�waWer��WKe�reacWioQ�WaNe�iQ���aEsorE�
eQerJ\�Irom�surrouQGiQJ��causiQJ�surrouQGiQJ�WemperaWure�Wo�Grop���
Gecrease. �m

�ai. Mr oI�+12�  ���������������� ��� �m

�aii. &oQceQWraWioQ�oI�+12�  �coQceQWraWioQ�iQ�J�moO�·�moOar�mass
 �����J�moO�·���
 2.00 mol/dm3 �m

�Ei. 1o�oI�moOes�oI�+12�  �coQceQWraWioQ�x�YoOume
 ��.���moO�Gm���x�������������Gm�

 ��.���moO �m

Jaaaaaassssss ������mmmmmm
sosososososoururururururcececececece ������mmmmmm

6ource���%urQiQJ�oI�coaO�iQ�power�sWaWioQs���IacWories

*as���&arEoQ�moQoxiGe
6ource���,QcompOeWe�comEusWioQ�oI�carEoQ�coQWaiQiQJ�IueOs�iQ�YeKicOes

*as���2xiGes�oI�QiWroJeQ
6ource���ProGuce�wKeQ�ox\JeQ�aQG�QiWroJeQ�reacW�aW�KiJK�WempppererererereraWaWaWaWaWaWururururururee�e�e�e�e�

wKeQ�IueO�is�EurQeG�comEusWeG�iQ�YeKicOe�eQJiQes

�a. IiOWraWioQ �m

�E. 1o. QQoQQoQoQo mmmmmmarN
7Ke�puriW\�oI�WKe�OiTuiG�is GeWermiQeG E\�WKe�IixeG EoiOiQiQQQiiiQQJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ popopopopopoppopopopoppoppppopopopopopopopopopopopopopopppppoppoopoopopopoppoppoopopoppppopopoopopopopopopoopoppopoppopopopopooopopopppopopoppoooopooooooopopoooopoooppooopopppopoppooppopppppoppp iQiQiQQiQiQiiiQiQQiQiiQiQiQiQiQiQiQiiQiQiQiQiQQQQQQQQQQQQQQQQQQiQQQQQQQQiiQQiiQiQQWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW.............
25
7Ke�uQiYersaO�iQGicaWor�remaiQs�JrJ eeQ�caQ�oQO\�proYee�WKaW�WKe�OiTuiG KKKKKKassssss�
a�QeuWraO�p+��p+���.
25
7Ke�uQiYersaO�iQGicaWor�caQ�oQO\�proYe�wKeWKer�WKe�soOuuWiWW oQoQ�is�aciGic�or�
aONaOiQe� EuW�caQQoW�sKow�wKeWKeer�r WKWKe�waw Weer�is pure.. eiWKer��m

�c. Changes to spacing
7Ke�spaciQJ Gecreases� Irom moYiQi J�Iar�apapararW�W�W WoWo ccOoOoseO\�pacNeG.��

Changes to movement
7Ke�moYemeQW�sOows�GowQ� Iromm mmmoYoYiQJ�raraQGQ omO\�aW�KiJK�speeGs�Wo�
sOiGiQJ�pasW�oQee�aQoQoWKWKere �iQ�raraQGQGomomm mmoWo ioQ.

�m

�m

�a. $mmoQiQ umm QiWWraraWeWe�aQGQG wwaWaWer �m

�E. EQGoWKKerere mimic.c.� �m
:KeQ�ammmmoQoQo iuiumm saOWs�reacW�wiWK�waWer��WKe�reacWioQ�WaNe�iQ���aEsorE
eQerJ\�Irommm sus rrouQGiQJ��causiQJ�surrouQGiQJ�WemperaWure�Wo�Grop���
Gecrease. �m
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�

� moO�oI�+12� reacWs�wiWK���moO�oI�0J&2�
�.���moO�oI�+12� reacWs�wiWK��.����moO�oI�0J&2�

0ass�oI�0J&2�  �Qo�oI�moOes�x�moOar�mass
 ��.����moO��x��>���������������@
 42 g

�m
ecf if 1st 1m 

wrong
overall -1 if any answer not in 3sf

�Eii. ��moO�oI�+12� proGuces���moO�oI�&2�
�.���moO�oI�+12� proGuces��.����moO�oI�&2�

9oOume�oI�&2�  �Qo�oI�moOes�x�moOar�YoOume
 ��.����moO��x�����Gm�

 12 dm3 �m

�c. &oQceQWraWioQ� �Qo�oI�moOes�·�YoOume
 ��.��moO�·���Gm�

 0.500 mol/dm3 �m

�a. PaOe�\eOOow���\eOOowisK�JreeQ�Jas �m

�E. ;�couOG�Ee�EromiQe�siQce�iW�is�a�OiTuiG.�

,W�is�more�reacWiYe�WKaQ�ioGiQe�siQce�iW�is aEOe�Wo�GispOace�ioGiQe.

%uW�iW�is�Oess�reacWiYe�WKaQ�<�siQce�iW�reacWs�Oess�YiJorousO\�wiWK
soGium�K\GroxiGe.

�m

�m

�m

�ci. $OO�oI�WKem�KaYe�seYeQ YaOeQce�eOecWroQs. �m

�cii. �1a2+���;� 1a;���1a2;���+�2 �or�use�%r�Ior�;� �m

�a. 1o.�/eaG��,,��suOIaWe�proGuceG�is�aQ�iQsoOuEOe�saOW���WKere�is�mass�oI�OeaG�
�,,� suOIaWe�OeIW.

�m

�Ei. 1o.�EWKaQoic�aciG is�weaN�aciG�EuW�QiWric�aciG�is�a�sWroQJ�aciG. �m

,W�Kas���proGuces�Oesser�+��ioQs�per�uQiW�YoOume�compareG�Wo�QiWric�aciG. �m
�)reTueQc\�oI�coOOisioQs�is�Oesser�WKus�reacWioQ�is�sOower�

�Eii.

�m

�c. ��� $GG�excess�OeaG��,,��carEoQaWe�Wo�QiWric�aciG. �m
��� )iOWer�Wo�remoYe�excess�OeaG��,,��carEoQaWe.

Obtain the filtrate, lead (II) nitrate. �QoW�Qecessar\� �m
��� +eaW�OeaG��,,��QiWraWe�soOuWioQ�WiOO�saWuraWioQ.

/eaYe�Wo�cooO�Ior�cr\sWaOs�Wo�Iorm. �m
��� )iOWer�ouW�WKe�cr\sWaOs.

PaW�Gr\�EeWweeQ�IiOWer�papers �m

ExperimeQW�,,,

 ��.����moO��x�����Gm�

 12 dm3 �m

�c. &oQceQWraWioQ� �Qo oI�moOes ·�YoOume
 ��.��moO�·���Gm�

 0.500 mol/dm3 �m

�a. PaOe�\eOOow���\eOOowisK�JreeQ�Jas �m�m

�E. ;�couOG�Ee�EromiQe�siQce�iW�is�a�OiTuiG.�

,W�is�more�reacWiYe�WKaQ�ioGiQe�siQce�iW�is aEOe�Wo�GispppppOaOaOaOaaOaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaacecececccececececececececececeecceceecececececcccececeeecceeeeeeeeccceceeeeccceeeecceccececcececceccccececccceccecccecececcecececcceeeceecceccee iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiioGoGoGoGoGoGoGooGoGoGoGoGoGoGoGoGGGoGoGoGoGGooGoGoGoGoGoGGoGoGoGoGoGoGoGoGoGooGGoGoGooGoGoGGoGoooGoGoGoGGoGoGoGoGooGoGoGoGGooGGoGoGoGoGoGoGoGoGoGoGoGoGoGGoGooGoGGoGoGGoGGoGGoGGGoGGoGooGGGGGoGGoooGGGGGoGoGGGoooGGGGGooooooGooooooooGoooooooooGooo QQQiQiQiQiQiQiQiQiQiQiiQiQiQiiQiiQiQiQiQQiQQQQiQiQiQQQQiQQiQQiQQQiQiQiQiQiQQiQQQQiQQQiQQQQQQQQQQQQQQQQQQQQQQQQiQQQQQQQQQQiQQQiiQQQiQQiQiiQQQeeee.e.eeeeeeeee.e.eeeeee.ee.ee.eeeeeeee.e.e.ee.e.e.e.e.ee.eeee.e.eeeeeeeeee.eeeee.eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

%uW iW�is�Oess�reacWiYe�WKaQ�<�siQce�iW�reacWs�Oess�YiJorousOOOO\OO wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwiWiWiWiWiiiWiWiiWiWiWiWiWiWWiWiWiWWiWiWiWiWiWiWiiiWiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiWiWiWiWiWiWiiWWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
soGium�K\GroxiGe.

�m

�m

�m

�ci. $OO�oI WKem�KaYe�seYeQ YaOeQce eOecWroQs. �m

�cii. �1a2+���;� 1a;���1a2;�� ++��22 �oor�r usse�%r�Ior ;;�� �m

�a. 1o.�/eaG��,,��suOIaWe�proGuceG�is�aQQ iiQsQsoOoOuEu Oe ssaOaOW�W���� WKWKerere�e isis�mass�oI�OeaG
�,,� suOIaWe�OeIW.

�m

�Ei. 1o.�EWKaQoic�aciG is�weaN�aciG EEuWuW QQiWiWriric�c acaciGiG iiss a�a sWsWroQJ�aciG. �m

,W�Kas���proGucees�s Oeesssserer�+��iooQsQs pperer uuQiW�YoOume�compareG�Wo�QiWric�aciG. �m
�)reTueQc\\�oI�cooOOOOisisiioQs iis�s�OeOesssserer WWKuKus�s reacWioQ�is�sOower�

�Eii.

ExperimeQW�,,,
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�

�a. %oWK�propaQe�aQG�propeQe�reacWs�wiWK�excess�ox\JeQ Wo�proGuce�
carEoQ�GioxiGe�aQG�waWer. �m

%oWK�uQGerJoes iQcompOeWe�comEusWioQ Wo�proGuce�carEoQ�moQoxiGe�
aQG�waWer. �m

PropaQe�Goes�QoW�reacW�wiWK�K\GroJeQ. �m

PropeQe�reacWs�wiWK�K\GroJeQ�aW����� o&�wiWK�QicNeO�caWaO\sW� Wo�
proGuce propaQe.

�m
KaYe������m

�E. �&�+� ���2� ĺ��&2� ���+�2�
�&�+� ����2� ĺ��&2� ���+�2�
�&�+� ���2��ĺ��&2����+�2�
�&�+� ���2� ĺ��&2����+�2
&�+������+��� &�+� eiWKer�eTQ��m

�a. ,oQs )ormuOa 5easoQs

�� Fe2+

green precipitate formed after adding 

sodium hydroxide which turned brown 

over time

�� ସାܪܰ ammonia gas produced when sodium 

hydroxide is added

�� ଷଶିܱܥ carbon dioxide produced after adding 

nitric acid

�� Cl-
white precipitate formed after adding 

silver nitrate

eacK�IormuOa�
� reasoQ��m

WoWaO��m

�E. 'irW\�JreeQ�precipiWaWe�IormeG�wKicK�is�iQsoOuEOe�iQ�excess�aTueous�
ammoQia. �m
Turns brown on standing / when exposed to air EoQus��m

�c. ;� �iroQ��,,��cKOoriGe �m
<� �ammoQium�carEoQaWe �m

Explanation: 
Possible answers are 

(a) iron (II) chloride and ammonium carbonate
(b) iron (II) carbonate and ammonium chloride

However, iron (II) carbonate is an insoluble salt (both X and Y dissolve).
Also, no reaction when aq NH3 added to Y so Y is an ammonium salt.

�&�+� ����2� ĺ��&2� ���+�2�
�&�+� ���2��ĺ��&2����+�2�
�&�+� ���2� ĺ��&2����+�2
&�+�� ���+�� &�+� eiWKeererererer�eTQ��m

�a. ,oQs )ormuOa 5easoQs

� Fe2+

green precipitate formed after adding 

sodium hydroxide which turned brown

over time

� ାܪସܪܰ ammonia gas produced when sodididiiiiumumumumumumumumummumumumummmmmumummmmmummmummmummmmmmmmmmmmmmmmmmmmmummmmmmmmmmummmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm 

hydroxide is added

� ଷଶିܱܥ carbon dioxide produced after adddddddidididiidiidididddidididididdididddiddidddddididididddidddiddddddidddddidiiiiiiddiiiiiidiiiiiiiiiiiiiiiiiiiiiiiingngngnngngngngngngngngngngngngngngnggngngngngngngngnggngggngngngngnnngngnggngggngngnnnnngnnngngggggnnnnggggnngnggnggggggngngnnggggngngnnnnggggngnnnngggggggggggngggggggggnggngggggggngnnggggngggggggggg 

nitric acid

� Cl-
white precipi itate formed after addddding 

silver nitrate

eaaaaaacKcKcKcKcKcK IIIIIIoooooro muOa�
� rrrrrreeaeaeaeaeasoQ �m

WoWaO��m

�E. 'irW\�JreeQ�precipiWaWe�IormeG�wKiKicKcK�is�iQiQsooOuEOe�iQ eexcxcesesss�s�aTaTueous
ammoQia. �m
Turns brown on standing / when expososeded to aiairr EoQus��m

�c. ;� �iroQ��,,��cKOoriGe �m
<� �ammoQium�carEoQaWe �m

Explanation: 
Possible ansnswew rss aare 

(a) ironon ((IIII)) chloriridede aandnd ammmmm onium carbonate
(b)(( iron (II) cacarbrbononatate e anannd d ammonium chloride

Howevever,, iiroroon n (I(II)I) ccarrbobonanatete is an insoluble salt (both X and Y dissolve).
Also, nono rrreae ctcttioion n whwhenen aq NH3 added to Y so Y is an ammonium salt.
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�

Paper 3 Section B : 3 Questions choose 2 (20 marks)

�a. %oWK�KaYe����proWoQs. �m

7Ke\�KaYe�GiIIereQW�QumEer�oI�QeuWroQ���aWomic�mass. �m

&l   Kas����QeuWroQs��mass�QumEer�oI���.
&l   Kas����QeuWroQs�mass�QumEer�oI���. �m

�Ei. 6WroQWium�cKOoriGe�coQGucWs�iQ�moOWeQ�sWaWe�EuW�QoW�iQ�soOiG�sWaWe. Qo�marNs
7Ke�ioQs��6r�� aQG�&l�� are�moEiOe�iQ�moOWeQ�sWaWe. �m
%uW�WKe\�caQQoW�moYe��aQG�are�IixeG�iQ�posiWioQs��wKeQ�iQ�soOiG�sWaWe. �m

�Eii. &aOcium�aWom�Kas�aQ�eOecWroQic�coQIiJuraWioQ�oI��.�.�.�.�
&KOoriQe�Kas�aQ�eOecWroQic�coQIiJuraWioQ�oI��.�.�. �m

EacK�caOcium�aWom�WraQsIers�Wwo�YaOeQce�eOecWroQs�Wo���cKOoriQe�aWoms. �m

&a���aQG�&O� ioQs�are�IormeG�wKicK�are�aWWracWeG�E\�eOecWrosWaWic�Iorces�
oI�aWWracWioQ. �m

�Eiii. :eaN�iQWermoOecuOar�Iorce�EeWweeQ�cKOoriQe�moOecuOes reTuireG�
OiWWOe amouQW�oI�eQerJ\�Wo�oYercome.�

�m
�m

��ai. �� �m

��aii.

�m

&opper�aWoms�is�EiJJer�WKaQ�aOumiQium�aWoms�WKus�WKe\�GisrupW�WKe�
orGerO\�arraQJemeQW�oI�aOumiQium�aWoms�aQG�preYeQW�WKem�Irom�sOiGiQJ. �m

��Ei. &aOcium�! cKromium�!�coEaOW�!�copper �m

��Eii. %Oue�soOuWioQ�WurQs�JreeQ. �m
%rowQ�soOiGs�IormeG. �m

��ci. <� �������
<�12��� ������

�m
�m

��cii. ,W�is�a�reGuciQJ�aJeQW. Qo�marNs

<�is�oxiGiseG�as WKe�oxiGaWioQ�sWaWe�oI�<�iQcreases�Irom���iQ�<�Wo����iQ�
<�12���. �m

<�reGuces�;�12��� E\�GecreasiQJ�WKe�oxiGaWioQ�sWaWe�oI�; Irom����Wo���
iQ�;. �m

��

��

FoSSHr atoPV

aOXPiQiXP atoPV

%uW�WKe\�caQQoW�moYe �aQG�are�IixeG�iQ posiWioQs��wKeQ�iQ�soOiG�sWaWe. �m

�Eii. &aOcium�aWom�Kas�aQ�eOecWroQic�coQIiJuraWioQ�oI��.�.�.�.�
&KOoriQe�Kas�aQ�eOecWroQic�coQIiJuraWioQ�oI��.�.�. �m

EacK�caOcium�aWom WraQsIers�Wwo�YaOeQce�eOecWroQs�Wo���cKOoriQe�aWommmmmmsss.s.s.s. �m

&a�� aQG�&O� ioQs�are�IormeG�wKicK�are�aWWracWeG�E\�eOecWrosWaWWWWWWicicicicicic IIIIIIororororororcecececececes�sssss
oI aWWracWioQ. �m�m�m�m�m�m

�Eiii. :eaN�iQWermoOecuOar�Iorce�EeWweeQ cKOoriQe moOecuOes rererererereeeeeeeeeeeeeeeeeeeeTuTuTuTuTuTuuTuTuTuTuTuTuTuuTuTuTuTuTuTuTuTuTuTuuTuTuTuTuTuTuTuTuTTuuTuuTTuuTuTuTuTTuuuuTuTuTuTuTuuTuTTuTTTuTuTuuTuTTuTuTTuTuTuTTTuTTuTTTuTTTuTTuTuuuTuuuuiriririrrirrriririrrirrrrirriririrrrirrirrrrirrrrrrrrrirrriririrrrririrrrrrirrrrririrrirriiiiriiriirrrriiiiiiriiireGeGeGeGeGeGeGeGeGeGeGeGGeGGeGGGeGeGeGeGeGeeGeeGeGeGeGGeGeGeeeGeGeGeGGGeGeGeeGeGeGeGeGeGeGeGeeGGeGeGeGeGGeGeGeGeeeeeGGGGGeGeGeGeGeGeGGeGeGGGeGeGGeGGGeeeeGeGGeGGGGGeeGGGGGGeGeGeeGeeeeeeeeeeeeGeeeeeeeeeG��
OiWWOe amouQW�oI�eQerJ\�Wo oYercome.�

�m
�m�����

��ai. �� �m

��aii.

�m

&opper�aWoms�is�EiJJer�WKaQ�aOOummiQiQiuium�m aWaWomoms�s�WKWKusus�WKe\�GisrupW�WKe
orGerO\�arraQJemeQW�oI�aOumiQiiumumu aWoWomsms aaQGQG ppreYeYeY QW�WKem�Irom�sOiGiQJ. �m

��EiEE . &aOcium�! cKroomim umum !!�coEEaOaOW�W�!! cocooppppere �m

��Eii. %Oue�soOuWioioQQ WuWurQs�JrJreeeeQ.Q. �m
%rowQ�soOiGs�IormemeG.G. �m

��ci. <� ����� ��
<�12��� �� � �����

�m
�m

��cii. ,W�is�a�reGuciQJ�aJeQW. Qo�marNs

FoSSHr atoPV

aOXPiQQiXiXP P ata oPoPV
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�

��ai.

�m

��aii. $W�high temperature and pressure (aQG�iQ�WKe�preseQce�oI�a�caWaO\sW��
WKe�carbon-carbon double bonds oI�WKe�moQomer�break ��WKe�
moQomer�Kas�& &�EoQGs�wKicK�EreaN. �m

EacK�moQomer�Iorms�siQJOe�EoQGs�aQG�MoiQs�wiWK�Wwo�oWKer�moQomers.�
Iorm�WKe�poO\mer��poO\�meWK\O�meWKacr\OaWe�. �m

��Ei. &�+��2�ĺ��&�+�2+����&2� �m

��Eii.

�m

��Eiii. $GG�poWassium�maQJaQaWe�9,,��Wo�EoWK�suEsWaQces.� �m
,I�iW�WurQs�Irom�purpOe�Wo�coOourOess��iW�is�suEsWaQce�is�eWKaQoO. �m
,I�iW�remaiQs�purpOe��iW�is�suEsWaQce�;. �m

$Oso�accepW�±
8se�oI�EOue�OiWmus�paper�
;�WurQs�EOue�OiWmus�paper�reG
%Oue�OiWmus�paper�remaiQs�EOue�iI�iWs�eWKaQoO.

$GG�suiWaEOe�meWaO���meWaO�carEoQaWe
,I�susEsWaQce�;��eIIerYesceQce�seeQ.
+� proGuceG�wiWK�causeG�OiJKWeG�spOiQW�Wo�exWiQJuisK�wiWK�pop�souQG��iI�
use�meWaO�
&2� proGuceG�wKicK�IormeG�wKiWe�precipiWaWe�iQ�OimewaWer��iI�use�meWaO�
carEoQaWe�

��EiY. :KeQ�WKe�mixWure�is�KeaWeG��WKe�\easW�GeQaWures�aQG�sWops�WKe�reacWioQ. �m

��EY. 6oOYeQW�iQ�paiQWs�aQG�YarQisKes
0aQuIacWure�oI�perIumes��GeWerJeQW��GeoGoraQWs�eWc.
)ouQG�iQ�aOcoKoOic�GriQNs�OiNe�Eeer��wiQes�aQG�spiriWs
8seG�iQ�preparaWioQ�oI�eWKaQoic�aciG�
�$Q\�oQe� �m

�m

��aii. $W�high temperature and pressure (aQG�iQ�WKe�preseQeQcece ooI�aa�caWaO\\sWsW����
WKe carbon-carbon double bonds oI�WKe�moQomerr�brbrbrbrbrbrbbbrbbbbbbbbrrbbbbrbbbbbrbbrbrbbbbbrbrrbbbrbbbrrrrrbbbbbbbrrrbbbbbbbrrrrreaeaeaeaaaaaaaaaaaaakkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk ������������������������������������ WKWKWKWKe
moQomer�Kas�& &�EoQGs�wKicK�EreaN. �m

EacK�moQomer�Iorms�siQJOe�EoQGs aQG�MooiQiQiQiQiQssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss wiwiwiwwiwiwwwiwiwiwiwiwwiwwiwwwiwiwiwiwwiwiwiwiwiwiwiiwwwiwiwiwwwwwwwwwwwwwiwwwwiwwwwwwwwwwwwwwwiwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwiiwiwwwwiwwwiwwwiwww WKWKWKWKWKKKWWWKWWKWKWKWKKKKWKWWKWKWWKKKKKKWKWWKKKKWKKWKKKKKKKKKKWKKWKWKWKKKKKWKWKWWKWKWKWKKKKWKKKWKWKWWWKKWKKKKWKKKKKWWWWWWKWKWWKKWKKWKKWKWWKKKKWWWKWWWWWWKWWWWWKKK WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWwowowowwowowwwwwowowwwowowowowowowowowowowowwwowooooowowowwwowwwoowowowowowwowowwwowowowoowwwowowwowwowowowowwowwowwwwowwwowowowowwowwwwowowwowwwwwowoooooowwowowowwowwwooowwwoooooowoowwwooo ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooWKWKWKWKWKWKWWKWKWKWWKWKKWKKWKWKWKKWKWWKWKWKKKWKWKWKWKKWKWKKWKWKWKKKWKKWKWKKKKWKKKWKWKKWKWKKWKKWKWKKKKKWKKKKWKKKKKWKWKKKKKKWKKKKKKKWKKKKKWKKKWKKWKKWKKWKWKWKWWWWWKKWWWWWKWWWWWWWWKWWWWWKKKWKKKKeeeeeeeeerererereeeeeereeeeeeeeeeeeeeeeeeeeeeee mmmmmmmmoQoQoQoQomomomomerererers.s.s.s.�
Iorm�WKe�poO\mer��poO\�meWK\O�meWKacr\OaWe�. �m

��Ei. &�+��2�ĺ� &�+�2+����&2� �m

��Eii.

�m

��Eiii. $GG�poWassium�maQJaQaQaWaWe�e�9,9,,�� WWo�o�EoEoWKWK ssuEuEsWaQces.� �m
,I�iW�WurQs�Irom purpOe�Woo ccoOoOouourOesss�s iiW�is�suEsWaQce�is�eWKaQoO. �m
,I�iW�remam iQiQs�s pupurpOe��� iWiW iis�s susuEsEsWaQce�;. �m

$O$Ososo aaccc epW��±±
8se�oI�EOEOueue OOiWiWmumuss papaper�
;�;�WuWurQQs�s EOEOue�OiWiWmumuss paper�reG
%O%Ouee OOiWiWmumus�s papaper�remaiQs�EOue�iI�iWs�eWKaQoO.

$G$GGG susuiWiWaEOe meWaO � meWaO carEoQaWe
,II ssususEsWaQce�;��eIIerYesceQce�seeQ.
+� proGuceG�wiWK�causeG�OiJKWeG�spOiQW�Wo�exWiQJuisK�wiWK�pop�souQG��iI�
use�meWaO�
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SCIENCE (PHYSICS/CHEMISTRY)

Paper����0uOWipOe�&Koice

5076/01

Sec 4 Express
Sec 5 Normal (A)

$GGiWioQaO�maWeriaOs� 2pWicaO�$Qswer�6KeeW 1 hour

Setter :
0r�,sNaQGer

24 August 2018

READ THESE INSTRUCTIONS FIRST

:riWe�iQ�soIW�peQciO.�

'o�QoW�use�sWapOes��paper�cOips��KiJKOiJKWers��JOue�or�correcWioQ�IOuiG.�

:riWe�\our�Qame��iQGex�QumEer�aQG�cOass�oQ�WKe�2pWicaO�$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.

Read the instructions on the Optical 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.

Gravitational field strength is assumed to be 10 N/kg unless otherwise specified. 

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

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

[Turn over

Geylang Methodist School (Secondary)
Preliminary Examination 2018
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1 6iOYer�cKOoriGe�is�iQsoOuEOe�iQ waWer.

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

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

� � � � �

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

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

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

A arJoQ�aQG�K\GroJeQ�cKOoriGe
B arJoQ�aQG�QiWroJeQ
C K\GroJeQ�aQG�QiWroJeQ
D K\GroJeQ�cKOoriGe�aQG�QiWroJeQ
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*06�6��6ci�P�&��P��PreOim������E��1$�

3 6aOW�caQ�Ee�separaWeG�Irom�saQG�E\�usiQJ�WKe�processes�sKowQ.�

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

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

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

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

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

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

KeaW

WKermomeWer

A

B

C

D

waWer�ouW

coOG�waWer�iQ
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*06�6��6ci�P�&��P��PreOim������E��1$�

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

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

A *m

B *m

C *m

D *m

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

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

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

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

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

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

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

A
B
C
D

��
��
���
���

Goes�QoW�coQGucW
coQGucWs
coQGucWs

Goes�QoW�coQGucW

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

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

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

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

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

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

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

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

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

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

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

:KicK�sWaWemeQW�is�correcW"

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

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

�0J�����2� �0J2

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

A �.��Gm� B �.��Gm�

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

EOasW�IurQace

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

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

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

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

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

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

wasWe�Jases

raw�maWeriaOs

KoW�air

sOaJ

moOWeQ�iroQ

soOuWioQ�; EOue�
precipiWaWe

Jas�WKaW�WurQs�
Gamp�reG�
OiWmus�EOue

aTueous�
soGium�
K\GroxiGe

KeaWaciGiIieG�aTueous�
siOYer�QiWraWe

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

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

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

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

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

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

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

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

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

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

experiment 1

experiment 2

Wime

YoOume�oI�
K\GroJeQ�

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

&��+�� &��+�� ���&�+� ��&�+�

A aGGiWioQ B cracNiQJ
C oxiGaWioQ D suEsWiWuWioQ

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

reaJeQW oEserYaWioQ

aTueous�EromiQe Qo�cKaQJe

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

:KaW�is�compouQG�;"

A eWKaQe B eWKaQoic�aciG
C meWKaQoO D propeQe

End of paper
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&aQGiGaWe�
1ame

&Oass ,QGex�1umEer

SCIENCE 

Paper���&KemisWr\

5076/03, 5078/03

Sec 4 Express
Sec 5 Normal (A)

$GGiWioQaO�0aWeriaOs�� :riWiQJ�Paper 1 hour 15 minutes

Setter:     0iss�1J�6io�<iQJ 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.�
<ou�ma\�use�a�peQciO�Ior�aQ\�GiaJrams��JrapKs��WaEOes�or�rouJK�worNiQJ.
'o�QoW�use�sWapOes��paper�cOips��KiJKOiJKWers��JOue�or�correcWioQ�IOuiG.

Section A
$Qswer�all TuesWioQs.
:riWe�\our�aQswers�iQ�WKe�spaces�proYiGeG�oQ�WKe�TuesWioQ�paper.

Section B
$Qswer�all TuesWioQs.
:riWe�\our�aQswers�iQ�WKe�spaces�proYiGeG�oQ�WKe�TuesWioQ�
paper.

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

INFORMATION FOR CANDIDATES
7Ke�QumEer�oI�marNs�is�JiYeQ�iQ�EracNeWs�>���@�aW�WKe�eQG�oI�eacK�
TuesWioQ�or�parW�TuesWioQ.

Section A /45
Section B

/10

/10
Total /65

7Kis�GocumeQW�coQsisWs�oI�13 priQWeG�paJes�aQG�1 EOaQN�paJe.
[Turn over

Geylang Methodist School (Secondary)
         End of Year Examination 2018
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Section A
$Qswer�aOO�WKe�TuesWioQs�iQ�WKis�secWioQ.

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

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

+
& 1 )
6i P 6 &O

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

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

*iYe�oQe�eOemeQW�wKicK�

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

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

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

(iv) is�a�coOourOess�GiaWomic�Jas�

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

>�@

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

339



�     *06�6��6ci�&Kem��P��E2<������E

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

Fig. 2.1

(a) ,GeQWiI\�WKe�suEsWaQces�A D.

A

B

C

D
>�@

EOacN�soOiG
A

ErowQ�Jas
NO2

coOourOess�Jas�B
WKaW�reOiJKWs�a�
JOowiQJ�spOiQW�

JreeQ�precipiWaWe
CuCO3(s)

reaJeQW�X

KeaW�sWroQJO\

EOue�cr\sWaOs
Cu(NO3)2 (s)

EOue�soOuWioQ
Cu(NO3)2 (aT)

GissoOYe�iQ�waWer

warm�wiWK�1a2+�aT��
aQG�$O�s�

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

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

(i) 6uJJesW�WKe�Qame�oI�reaJeQW�X.

>�@

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

>�@

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

>�@

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

.

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

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

7i&O� ���0J� �0J&O� ��7i

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

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

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

Fig. 4.1

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

>�@

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

>�@

poO\�propeQe��cap�
aQG�sWopper

poO\�sW\reQe��cOear�ouWer�case

QicNeO�aOOo\�coQe

sWaiQOess�sWeeO�EaOO

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

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

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

>�@

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

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

>�@

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

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

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

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

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

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

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

>�@

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

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

>�@

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

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

>�@

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

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

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

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

>�@

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

cKemicaO�WesW

resuOW�wiWK�ciQQamic�aciG

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

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

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

Fig. 7.1

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

>�@

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

>�@
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Section B

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

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

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

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

�)� �J�����+�2��O�� 2� �J�����+)��aT�

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

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

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

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

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

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

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

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

>�@

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

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

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

End of Paper
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Geylang Methodist School (Secondary) 

Preliminary Examination 2018 

Secondary 4E5N Science (Chemistry) Answer Scheme 

Paper 1

1 2 3 4 5 6 7 8 9 10
C D D A B D B A C C

11 12 13 14 15 16 17 18 19 20
D B B A D A D B B C

Paper 3 Section A

Question Marking Point Marks
1 (a) (i) )e �

(ii) &O �
(iii) =Q �
(iv) +�or�1 �
(v) 6 �

(b) Position of X: Group 0, 2nd element �1e� �
Total: 6

2 (a) A copper�,,��oxiGe
B ox\JeQ�Jas
C ammoQia�Jas
D copper�,,��K\GroxiGe

�
��0
eacK�

(b) (i) $Q\�soOuEOe�carEoQaWe�e.J.�
soGium�carEoQaWe���poWassium�carEoQaWe�

�

(ii) &u�12��� �aT����1a�&2� �aT� &u&2� �s������1a12� �aT�
%aOaQceG�cKemicaO�eTuaWioQ �
6WaWe�s\mEoOs �

�

(iii) 0ix�WKe�soOuWioQs�WoJeWKer�aQG�sWir.� �

)iOWer�WKe�mixWure�Wo�oEWaiQ�copper�,,��carEoQaWe�as�WKe�
resiGue.

�

:asK�WKe�resiGue�wiWK�GisWiOOeG�waWer. �

(c) $GG K\GrocKOoric�aciG�Wo�copper�,,��carEoQaWe.� �

EIIerYesceQce�oEserYeG��Jas�proGuceG�Iorms�wKiWe�
precipiWaWe�wKeQ�passeG�iQWo�OimewaWer.

�

Total: 12

11 12 13 14 15 16 17 18 19 20
D B B A D A D B B C

Paper 3 Section A

Question Marking Point MMarks
1 (a) (i) )e �

(ii) &O �
(iii) =Q �
(iv) +�or�1 �
(v) 6 �

(b) Position of X:XX Group 0,0  2ndnd elelement �1�1e�e� �
Total: 6

2 (a) A copper�,,��oxiGe
B ox\JeQ�Jas
C ammoQia�Jas
D coopppperer�,� ,� KK\G\GroroxixiGeGe

�
��0
eacK�

(b) (i) $QQ\�\�sosoOuEOEOe�e cacarErEoQoQaWa e�e.J.�
soGiumm ccararEoEoQaQaWeWe���poWassium�carEoQaWe

�

(ii) &u&u�1�12������ �a�aT����1a�&2� �aT� &u&2� �s� ����1a12� �aT�
%a%aOaaQcQceGeG�cKemicaO�eTuaWioQ �
6W6WaWaWe�e s\mEoOs �

�

(iii) 0ix�WKe�soOuWioQs�WoJeWKer�aQG�sWir.� �

351



�     *06�6��6ci�&Kem��P��PreOim�������E��1$

Question Marking Point Marks
3 (a) 1o.�oI�moOes�oI�WiWaQium� ������������� ���� moOes

1o.�oI�moOes�oI�0J&O�  �����x��� �����moOes
�

0ass�oI�0J&O�  �����x���������.��x���� �������J� ���.� NJ �
(b) ��mass�oI�7i�iQ�)e7i2�

 ���������������x���x������ ���.��������
�

0ass�oI�)e7i2� Wo�proGuce���NJ�oI�7i�
 ������.������x����� ��� NJ

�

Total: 4
4 (a) $OOo\s�are�KarGer WKaQ�pure�meWaOs. �

7Ke�GiIIereQW�si]eG�aWoms�GisrupW�WKe�orGerO\�arraQJemeQW oI�
aWoms�
+eQce�maNiQJ�iW�GiIIicuOW Ior�WKe�meWaO�aWoms�Wo�sOiGe�oYer oQe�
aQoWKer.

�

(b) $GYaQWaJe��
&oQserYes�IiQiWe�resources�oI�cruGe�oiO�meWaO�ores.
5eGuces�use�oI�OaQGIiOO.
/ess�proEOems�causeG�Irom�GisposaO.
0aWeriaOs�useG�are�QoQ�EioGeJraGaEOe.
/ess�expeQsiYe�WKaQ�proGuciQJ�Irom�raw�maWeriaOs.�

$Q\��

'isaGYaQWaJe��
'iIIicuOW\���KiJK�cosW�Wo�separaWe�WKe�maWeriaOs.
1oW�aOO�maWeriaOs�caQ�Ee�rec\cOeG.

$Q\��

Total: 4
5 (a) �i� 7Ke\�aOO�KaYe���YaOeQce�eOecWroQs. �

�ii� 7Ke\�aOO�KaYe�compOeWe�IuOO�YaOeQce�sKeOO. �
(b) �i� &KOoriQe�Kas�Oower�EoiOiQJ�meOWiQJ�poiQW�WKaQ�asWaWiQe�=.

25 &KOoriQe�is�a�Jas�aW�room�WemperaWure�EuW�asWaWiQe�=
is�a�soOiG�aW�room�WemperaWure.
&KOoriQe�is�JreeQisK�\eOOow iQ�coOour�EuW�asWaWiQe�= is
EOacN�iQ�coOour.�
&KOoriQe�is�more�reacWiYe�WKaQ�asWaWiQe�=.

$Q\��

(b) �ii� &O� ����1a=� =� ����1a&O �
Total: 6

6 (a) �i� $�aQG�' �
�ii� E �
�iii� % �

Total: 4
4 (a) $OOo\s�are�KarGer WKaQ�pure�meWaOs. �

7Ke GiIIereQW�si]eG�aWoms�GisrupW�WKe�orGerO\�arraQJJememeQeQWW ooI�
aWoms�
+eQce�maNiQJ�iW�GiIIicuOW Ior�WKe�meWaO�aWoms�WoWo�sOsOiGiGee ooYer oQoQee�
aQoWKer.

�

(b) $GYaQWaJe�
&oQserYes�IiQiWe�resources�oI�cruGuGuGuGGuGGGGGGGGGGGGeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee oioioioiooiooioioioioioioooioooioioioiooioooooiooiioiioooiioioioioiiiioiioiiiooioiooioioiooioioioioooooioioiooooiooioooooioiiooooioioioiooioooooooooiooooioooooooooooioooooooooioioooooiooooiooiiiiiiiiOOOOO�O�O�O�O�O�O�O�OOO�O�OO�O��O�OO�O�O�O�O��OO�O�O�OO��OOO�O�O�OO���OO����O�������O��O����O��O�O��O���O�����O�OO�O����O�O�����O�O���O�O��O���O�OO�O�O�O��OOOOO�OOOOOOO�OOO�OOOO mmemememmememememmememmememmemememememememememememememememmemememmeeeeemememmmmmemeeeemmmememememememememememememememmemememememmmemmememmmememememememememmmmmmmememeemeeemememememmeeeeememmememeemeememmmemeeemeeeeemememmeeemmeemeememmmmmemmmmmmeeeemmeeeeememmmemememmeemeeeeemmmmmmmemmem WaWaWaWaWaWaWaWaWaWWaWaWaaWaWaWaWaWaWaWaWaWaWaWaWaWaWWaWaWWaWaWaWaWaWaaWaaWaWaWaWaWWWWWaaaaWaWWWaWaWaWWaWWWaWaaWaWWWWWWaWaWaWWaWWaWaWaWaWaWaWaWWWWaWaWaWWaWaWWWaWaWWaWWWaWaaaaWaWaWaWaWaaaaaaaaaaaWaWaaaWaaaaaaaaaaaaaaaaaW OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO ororororororororororoooooroorooooororoooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooorrrorrrrrrooorreseseses.
5eGuces�use�oI�OaQGIiOO.
/ess�proEOems�causeG�Irom�GisposaO.
0aWeriaOs�useG�are�QoQ�EioGeJraGaaEOe.
/ess�expeQsiYe�WKaQ�proGuciQJ�Irom�raw�maWeeriaiaOss.

$Q\��

'isaGYaQWaJe�
'iIIicuOW\���KiJK�cosW�Wo seseparaWe WWKeKe mmaWaWere iaOs.
1oW�aOO�maWeriaOs�caQQ EeEe�rec\c\cOcOeGeG.

$Q\��

Total: 4
5 (a) �i� 7Ke\�aOO�KaYe���YaOeOeQcQcee eOe ececWrWroQo s. �

�ii� 7Ke\ aaOO KKaYaYe�cocompmpOeOeWeWe�I�IuOO�YaOeQce�sKeOO. �
(b) �i� &K&KOoO riQeQe KKasas OOowowere �EoiOiQJ�meOWiQJ�poiQW�WKaQ�asWaWiQe�=.

25 &K&KOoOoririQeQe iiss a�Jas�aW�room�WemperaWure�EuW asWaWiQe�=
iss aa ssoOoOiGiG aaW�W room�WemperaWure.
&K& OooririQee�is�JreeQisK�\eOOow iQ�coOour�EuW asWaWiQe�= is
EOEOacacNN�iQ�coOour.�
&K& OoriQe�is�more�reacWiYe�WKaQ�asWaWiQe�=.

$Q\��

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

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

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

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

EromiQe�waWer.
�

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

�ii�

ProporWioQaO�GrawiQJ� �
$ppropriaWe�OaEeOs� �

�

Total: 6

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

ToTotatal: 8

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

EromiQe�waWer.
�

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

�ii�

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

�

Total: 6
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Section B

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

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

�

(b)

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

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

�

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

�

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

�

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

�

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

�

Total: 10

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

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

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

�

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

�

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

�

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

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

copper.�
�

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

aOumiQium�oxiGe
�

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

�

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

�

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

�

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

�

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

�

ETuaWioQ�oI�5eGox�reacWioQ
&���2� &2�

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

$Q\��

Total: 10

� *06�6��6ci�&Kem��P��PreOim�������E��1$

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

copper.
�

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

aOumiQium�oxiGe
�

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

�

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

�

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

�

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

�

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

�

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

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

$Q\��

Total: 10
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Question Marking Point Marks
10 (a) �i�

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

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

�

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

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

$Q\��

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

�

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

�

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

�

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

�

Total: 10

Question Marking Point Marks
10 (a) �i�

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

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

�
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