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CHIJ KATONG CONVENT
MID-YEAR EXAMINATIONS 2018
Secondary Four Express and
Secondary Five Normal (Academic)

SCIENCE (CHEMISTRY, BIOLOGY) 5078/01 

Paper���0uOWipOe�&Koice 'uraWioQ����Kour

&Oasses���������������������aQG����

$GGiWioQaO�0aWeriaOs��2pWicaO�$Qswer�6KeeWs�

READ THESE INSTRUCTIONS FIRST

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

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�2pWicaO�
$Qswer�6KeeW.
Complete the Chemistry and Biology sections on two separate Optical Answer Sheets provided.

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.

$�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.�
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1 'iaJrams�;��<�aQG�=�represeQW�WKe�WKree�sWaWes�oI�maWWer.

�� ; < =�

:KicK�cKaQJe�occurs�GuriQJ�EoiOiQJ"

A ;�Wo�<
B <�Wo�=
C =�Wo�;
D =�Wo�<

2 P��4��5�aQG�6�are�pieces�oI�apparaWus.

:KicK�row�GescriEes�WKe�correcW�apparaWus�Ior�WKe�measuremeQW�maGe"�

apparaWus measuremeQW�maGe
A P ��.�� cm� oI aciG�Wo�Ee�aGGeG�Wo�aONaOi�iQ�a�WiWraWioQ
B 4 ��cm� oI�aciG�Wo�Ee aGGeG Wo�caOcium�carEoQaWe�iQ�aQ�experimeQW
C 5 ���cm� oI�Jas�JiYeQ�oII�iQ�a�WKermaO�GecomposiWioQ�reacWioQ
D 6 ��.� cm� oI�aONaOi�Wo�Ee�useG�iQ�a�WiWraWioQ

3 :KicK�meWKoG�oI�separaWioQ�sKouOG�Ee�useG�Wo�oEWaiQ�pure�waWer�Irom�copper�,,��suOIaWe�soOuWioQ"

A cr\sWaOOisaWioQ
B eYaporaWioQ�Wo�Gr\Qess
C IiOWraWioQ
D simpOe�GisWiOOaWioQ
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4 $� IooG�coOouriQJ� is�compareG�wiWK� Iour�GiIIereQW�G\es.�7Ke�cKromaWoJram�proGuceG� is�sKowQ� iQ� WKe�
GiaJram.

:KicK�G\es�Goes�WKe�IooG�coOouriQJ�coQWaiQ"

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

5 7Ke�WaEOe�sKows�WKe�EoiOiQJ�poiQWs�oI�aceWoQe�aQG�waWer.

suEsWaQce EoiOiQJ�poiQW� &
aceWoQe ��
waWer ���

$�sampOe�oI�waWer�was�IouQG�Wo�coQWaiQ�a�smaOO�amouQW�oI�aceWoQe.

:KaW�couOG�Ee�WKe�EoiOiQJ�poiQW�oI�WKe�waWer�sampOe"

A �� &
B �� &
C ��� &
D ��� &

6 :KicK�GiaJram�sKows�a�mixWure�oI�Wwo�compouQGs"

A B C D

; ;;;;
IooG

coOouriQJ
G\e�� G\e�� G\e�� G\e��
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7 :KicK�sWaWemeQW�aEouW�aQ�aWom�is�correcW"

A 7Ke�QucOeoQ�QumEer�is�smaOOer�WKaQ�WKe�proWoQ�QumEer.
B 7Ke�QucOeoQ�QumEer�is�WKe�sum�oI�WKe�QumEer�oI�proWoQs�aQG�eOecWroQs.
C 7Ke�QumEer�oI�proWoQ�aOwa\s�eTuaOs�WKe�QumEer�oI�eOecWroQs.
D 7Ke�QumEer�oI�proWoQ�aOwa\s�eTuaOs WKe�QumEer�oI�QeuWroQs.

8 +ow�maQ\�K\GroJeQ�aWoms�are�WKere�iQ���moOes�oI�ammoQia�Jas"

A �.��x����� aWoms
B �.��x����� aWoms
C �.��x����� aWoms
D �.��x����� aWoms

9 ���cm� oI�carEoQ�moQoxiGe�was�EurQW�iQ����cm� oI�ox\JeQ.

7Ke�eTuaWioQ�oI�WKe�reacWioQ�is�sKowQ.

�&2�J����2��J�� ��&2��J��

:KaW�is�WKe�WoWaO�YoOume�oI�Jas�remaiQiQJ�aW�WKe�eQG�oI�WKe�reacWioQ"

A ���cm�

B ���cm�

C ���cm�

D ���cm�

10 'ue�Wo�aciG�raiQ��WKe�aciGiW\�oI�WKe�soiO�is�iQcreaseG��maNiQJ�iW�uQsuiWaEOe�Ior�pOaQW�JrowWK.

:KicK�suEsWaQce�is�useG�E\�Iarmers�Wo�Gecrease�WKe�aciGiW\�iQ�WKe�soiO"

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

11 $Q�uQNQowQ�oxiGe�was�aGGeG�separaWeO\�Wo�K\GrocKOoric�aciG�aQG�aTueous�soGium�K\GroxiGe.�7Ke�p+�
oI�WKe�resuOWiQJ�soOuWioQ�was�measureG�aQG�sKowQ�iQ�WKe�WaEOe.

cKemicaO p+�oI�resuOWiQJ�soOuWioQ
K\GrocKOoric�aciG �.�
soGium�K\GroxiGe �.�

:KaW�couOG�WKe�uQNQowQ�oxiGe�Ee"

A aOumiQium�oxiGe
B carEoQ�moQoxiGe
C poWassium�oxiGe
D suOIur�GioxiGe
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12 7Ke�eOecWroQic�sWrucWures�oI�aWoms�;�aQG�<�are�sKowQ.

:KaW�is�WKe IormuOa oI�WKe�coYaOeQW�compouQG�IormeG�EeWweeQ�;�aQG�<"�

A ;<�
B ;<�
C ;<
D ;�<

13 7Ke�WaEOe�sKows�WKe�properWies�oI�suEsWaQces�-��K��/�aQG�0.

suEsWaQce GeQsiW\��J�Gm� meOWiQJ�poiQW� &�
eOecWricaO�

coQGucWiYiW\�iQ�
soOiG�sWaWe

- �.� ��� poor
K �.� ��� JooG
/ �.� ���� poor
0 ��.� ���� JooG

:KicK�suEsWaQces�are�meWaOs"

A -�aQG�K oQO\
B -�aQG�/ oQO\
C K�aQG�0 oQO\
D /�aQG�0 oQO\

14 7Ke�WaEOe�sKows�WKe�eOecWroQic�coQIiJuraWioQ�oI�Iour�eOemeQWs��P��4��5��6.

eOemeQW eOecWroQic�coQIiJuraWioQ
P �.�
4 �.�
5 �.�.�
6 �.�.�

:KicK�sWaWemeQW�is�correcW"

A P�aQG�5�are�iQ�WKe�same�Jroup.
B 4�aQG�5�KaYe�WKe�same�QumEer�oI�eOecWroQ�sKeOOs.��
C 4�aQG�6�are�iQ�WKe�same�perioG.
D 5�aQG�6�KaYe�WKe�same�QumEer�oI�YaOeQce�eOecWroQs.
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15 7Ke�WaEOe�sKows�WKe�resuOWs�oI�some�KaOoJeQ GispOacemeQW�experimeQWs.

KaOiGe soOuWioQ
KaOoJeQ��
aGGeG

; < =�

;

<

=�

:KaW row�sKows�WKe�orGer�oI�KaOoJeQs iQ�iQcreasiQJ�reacWiYiW\"

OowesW������������������������������������������KiJKesW
A ; < =
B < ; =
C < = ;
D = ; <

16 6oOiG�K\GraWeG�soGium�carEoQaWe�was�aGGeG�Wo�aTueous ciWric�aciG.�7Ke�mixWure�was�sWirreG�aQG�WKe�
WemperaWure�was�recorGeG�eYer\����secoQGs.�7Ke�resuOWs�are�sKowQ�oQ�WKe�JrapK

��

:KicK�row�GescriEes�WKe�reacWioQ"

reacWioQ�W\pe eQerJ\�cKaQJe
A QeuWraOisaWioQ eQGoWKermic
B QeuWraOisaWioQ exoWKermic
C precipiWaWioQ eQGoWKermic
D precipiWaWioQ exoWKermic

Ke\�

YisiEOe�reacWioQ

Qo�YisiEOe�reacWioQ

WemperaWure� &

Wime��s
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17 :KicK�process is�eQGoWKermic"

A coQGeQsaWioQ
B Iree]iQJ
C pKoWos\QWKesis
D rusWiQJ

18 7Ke� eIIecW� oI� WemperaWure� oQ� WKe� raWe� oI� WKe� reacWioQ� EeWweeQ� ]iQc aQG K\GrocKOoric� aciG� caQ� Ee
iQYesWiJaWeG�E\�measuriQJ�WKe�proGucWioQ�oI�Jas.�

:KicK�eTuipmeQW�is�QoW�reTuireG�Ior�WKe�iQYesWiJaWioQ"�

A coQGeQser
B Jas�s\riQJe
C sWopwaWcK
D WKermomeWer

19 7Ke�eOemeQW�YaQaGium��9��Iorms�seYeraO�oxiGes.

:KicK�reacWioQ�sKows�oxiGaWioQ�WaNiQJ�pOace"

A 92� ĺ�9�2�
B 9�2� ĺ�92�
C 9�2� ĺ�92
D 9�2� ĺ�9�2�

20 7Ke�apparaWus�sKowQ�is�seW�up�aQG�OeIW�Ior�a�weeN.

:KicK�GiaJram�EesW�sKows�WKe�OeYeO�oI�WKe�waWer�aW�WKe�eQG�oI�WKe�weeN"

A B C D

Gamp�iroQ�wooO

air

waWer
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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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CHIJ KATONG CONVENT
MID-YEAR EXAMINATIONS 2018

        Secondary Four Express and
Secondary Five Normal (Academic)

       
SCIENCE (CHEMISTRY)                  5078/03

Paper���&KemisWr\� 'uraWioQ����Kour����miQuWes

&Oasses���������������������aQG����

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

READ THESE INSTRUCTIONS FIRST

:riWe�\our�Qame��cOass�aQG�reJisWraWioQ�QumEer�oQ�aOO�WKe�worN�\ou�KaQG�iQ.
:riWe�iQ�GarN�EOue�or�EOacN�peQ�oQ�EoWK�siGes�oI�WKe�paper.�
<ou�ma\�use�a�soIW�peQciO�Ior�aQ\�GiaJrams�or�JrapKs.
'o�QoW�use�sWapOes��paper�cOips��KiJKOiJKWers��JOue�or�correcWioQ�IOuiG��Wape.

Section A
$Qswer�all TuesWioQs.
:riWe�\our�aQswers�iQ�WKe�spaces�proYiGeG�oQ�WKe�4uesWioQ�Paper.

Section B
$Qswer�any two TuesWioQs.
:riWe�\our�aQswers�iQ�WKe�spaces�proYiGeG oQ�WKe�4uesWioQ�Paper.�

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

At the end of the examination, hand in:
�a��6ecWioQ�$�
�E��6ecWioQ�%�separaWeO\.

INFORMATION FOR CANDIDATES
7Ke�QumEer�oI�marNs�is�JiYeQ�iQ�EracNeWs�>��@�aW�WKe�eQG�
oI�eacK�TuesWioQ�or�parW�TuesWioQ.

FOR EXAMINER'S USE
Paper 1 � 20
Paper 3

Section A � 45
Section B � 20

TOTAL � 85
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Section A [45 marks]
$Qswer�all WKe�TuesWioQs�iQ�WKe�spaces�proYiGeG.

1 6uEsWaQces�caQ�Ee�cOassiIieG�as�eOemeQWs��compouQGs�or�mixWures.
&ompOeWe�7aEOe��.��Wo�GescriEe�WKe�IoOOowiQJ�suEsWaQces.

Table 1.1

suEsWaQce cOassiIicaWioQ
�eOemeQW��compouQG�or�mixWure�

aWoms�
IouQG�wiWKiQ�WKe�suEsWaQce

K\GroJeQ�suOIiGe compouQG K\GroJeQ��suOIur

Erass

OimesWoQe compouQG
>�@

>7oWaO���@

2 ,roQ�is�WKe�IourWK�mosW�commoQ�eOemeQW�iQ�WKe�EarWK
s�crusW�aQG�iW�is�aOso�EeOieYeG�Wo�Iorm�a�OarJe�
exWeQW�oI�WKe�EarWK
s�core.

(a) Pure�iroQ�caQ�Ee�prepareG�E\�WKe�WKermaO�GecomposiWioQ�oI�iroQ�peQWacarEoQ\O.
)iJ.��.� sKows�WKe�sWrucWure�oI�iroQ�peQWacarEoQ\O.�

Fig. 2.1

:riWe�WKe�cKemicaO�IormuOa�Ior�iroQ�peQWacarEoQ\O. «««««««««. >�@

(b) (i) ,roQ�meWaO�oxiGises�parWiaOO\�Wo�Iorm�iroQ�,,��oxiGe.

PreGicW� WKe� eOecWricaO� coQGucWiYiW\� oI� WKis� compouQG� E\� iQcOuGiQJ� WKe� coQGiWioQ� uQGer�
wKicK coQGucWiYiW\�is�oEserYeG�or�QoW�aW�aOO.

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

«««««««««««««««««««««««««««««««««««««.�>�@
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2 (b) (ii) &ompOeWe�7aEOe��.��Wo�sKow�WKe�QumEer�oI�eOecWroQs��QeuWroQs�aQG�proWoQs�iQ�iroQ�,,��ioQ�
aQG�oxiGe�ioQ.

Table 2.1

QumEer�oI�
proWoQs

QumEer�oI�
QeuWroQs

QumEer�oI�
eOecWroQs

)e��
�� �� ��

�2�
�� �� ��

>�@
(c) (i) )e��

�� aQG )e��
�� are�Wwo�commoQ�isoWopes�oI�iroQ.

'eIiQe�isotopes.

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

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

(ii) 7Kese� iroQ� isoWopes� KaYe� GiIIereQW� pK\sicaO� properWies� EuW� exKiEiW� same� cKemicaO�
properWies.

ExpOaiQ�WKis�oEserYaWioQ.

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

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

>7oWaO���@

3 :KeQ�a�coOourOess soOuWioQ�oI�copper�,��cKOoriGe�is�OeIW�iQ�a�EeaNer�Ior�a�perioG�oI�Wime��WKe�IoOOowiQJ�
reacWioQ�WaNes�pOace.

�&u&l�aT�� &u&l��aT����&u�s�

(a) &aOcuOaWe�WKe�oxiGaWioQ�sWaWe�oI�copper�iQ�&u&l aQG�&u&l�.

oxiGaWioQ�sWaWe�oI�copper�iQ�&u&l ««««««««««.�

oxiGaWioQ�sWaWe�oI�copper�iQ�&u&l� ««««««««««.� >�@

(b) ExpOaiQ��iQ�Werms�oI�cKaQJe�iQ�oxiGaWioQ�sWaWes��wK\�&u&l is�EoWK�oxiGiseG�aQG�reGuceG�iQ�WKis�
reacWioQ.

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

««««««««««««««««««««««««««««««««««.«««««.�>�@
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3 (c) 'escriEe�oQe�oEserYaWioQ�iQ�WKis�reacWioQ.

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

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

>7oWaO���@

4 (a) 1ame�WKe�pieces�oI�apparaWus�mosW�suiWaEOe�Wo�compOeWe�WKe�IoOOowiQJ�OaEoraWor\�proceGures�

(i) separaWe�a�precipiWaWe�Irom�a�soOuWioQ�

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

(ii) measure�exacWO\���.���cm� oI�soOuWioQ�iQWo�a�coQicaO�IOasN�

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

(iii) measuriQJ�WKe�mass�JaiQeG�iQ�a�reacWioQ�

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

(iv) EuEEOiQJ�Jas�iQWo�a�WesW�WuEe�coQWaiQiQJ�soOuWioQ.

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

(b) &KromaWoJrapK\� caQ� Ee� useG� Wo� separaWe� WKe� coOoureG� piJmeQWs� exWracWeG� Irom� OaYeQGer�
IOowers. 7Ke�apparaWus�useG�is�sKowQ�)iJ.��.�.

$IWer�a�Iew�miQuWes��WKe�soOYeQW�Yapour IiOOs�WKe�wKoOe�cKromaWoJrapK\�Mar.

Fig. 4.1

'escriEe�wKaW� KappeQs� Wo� WKe�moYemeQW� aQG�arraQJemeQW� oI� WKe� soOYeQW� parWicOes� as� WKe\�
Eecome�a�Yapour.

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

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

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

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

>7oWaO���@

sWarW�OiQe

cKromaWoJrapK\�paper

OiG

soOYeQW
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&+,-�KaWoQJ�&oQYeQW�0iG�<ear�Exams����� 6cieQce��&KemisWr\���������� 6ec��E��1�$�

������������������������������������������������������������������ [Turn over

5 $�soOuWioQ�oI�QiWric�aciG�is�prepareG�E\�GiOuWiQJ��.���moO�Wo�maNe�����cm� oI�soOuWioQ.

(a) &aOcuOaWe�WKe�coQceQWraWioQ�oI�WKis�soOuWioQ�iQ�moO�Gm� aQG�J�Gm�.

coQceQWraWioQ� �««««««««««««.�moO�Gm� >�@

coQceQWraWioQ� �«««««««««««««.�J�Gm� >�@

(b) 7Ke�cKemicaO� eTuaWioQ� Ior� WKe� reacWioQ�EeWweeQ�QiWric� aciG�aQG�poWassium�carEoQaWe� is� as�
IoOOows�

�+12� ��K�&2� �K12� ��&2� ��+�2�

��� cm� oI��.��moO�Gm� QiWric�aciG� is�aGGeG� Wo�aQ�aTueous�soOuWioQ�coQWaiQiQJ��.���moO oI
poWassium�carEoQaWe.

(i) &aOcuOaWe�WKe�QumEer�oI�moOes�oI�QiWric�aciG.

QumEer�oI�moOes� �««««««««««««.�>�@

(ii) 6WaWe�WKe�OimiWiQJ�reacWaQW�iQ�WKis�reacWioQ.

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

(iii) &aOcuOaWe�WKe�QumEer�oI�moOes�oI�poWassium�QiWraWe�IormeG.

QumEer�oI�moOes� �««««««««««««.�>�@

>7oWaO���@
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&+,-�KaWoQJ�&oQYeQW�0iG�<ear�Exams����� 6cieQce��&KemisWr\���������� 6ec��E��1�$�

������������������������������������������������������������������ [Turn over

6 )iJ.��.��GescriEes some�oI�WKe�properWies�aQG�reacWioQs�oI�seYeraO�suEsWaQces.

Fig. 6.1

(a) ,GeQWiI\ P� Q� R aQG S.

P ««««««««««««««««

Q�««««««««««««««««�

R�««««««««««««««««�

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

(b) :riWe�WKe�ioQic�eTuaWioQ�Ior�WKe�reacWioQ�oI�R wiWK�aTueous�siOYer�QiWraWe.
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&+,-�KaWoQJ�&oQYeQW�0iG�<ear�Exams����� 6cieQce��&KemisWr\���������� 6ec��E��1�$�

������������������������������������������������������������������ [Turn over

7 (a) /iWKium��soGium�aQG�poWassium�EeOoQJ�Wo�*roup�,�oI�WKe�PerioGic�7aEOe.
7aEOe��.��sKows�WKe�oEserYaWioQs�wKeQ�WKese�WKree�meWaOs�reacW�wiWK�waWer.

Table 7.1

*roup�,�meWaO oEserYaWioQ
OiWKium reacWs�TuicNO\
soGium reacWs�YioOeQWO\

poWassium reacWs�Yer\�YioOeQWO\

(i) 'escriEe�aQG�expOaiQ�WKe�reacWiYiW\�oI�*roup�,�meWaOs�GowQ�WKe�Jroup.

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

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

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

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

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

(ii) 5uEiGium�is�OocaWeG�EeOow�poWassium�iQ�*roup�,.

PreGicW�wKaW�wouOG�KappeQ�wKeQ�ruEiGium�reacWs�wiWK�waWer.

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

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

(iii) 1ame�WKe�Jas�eYoOYeG�wKeQ�*roup�,�meWaOs�reacW�wiWK�waWer.

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

(b) *roup���eOemeQWs�are�aOso�NQowQ�as�QoEOe�Jases.

(i) 6WaWe�oQe�pK\sicaO�properW\�oI�QoEOe�Jases.

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

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

(ii) 8siQJ� \our� NQowOeGJe� oI� eOecWroQic� sWrucWures�� expOaiQ� wK\� eOemeQWs� iQ� *roup� �� are�
uQreacWiYe.

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

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

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

>7oWaO���@
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&+,-�KaWoQJ�&oQYeQW�0iG�<ear�Exams����� 6cieQce��&KemisWr\���������� 6ec��E��1�$�

������������������������������������������������������������������ [Turn over

8 7Ke�peWroO�EurQW�iQ�car�eQJiQes�reacW�wiWK�air�Wo�Iorm�a�mixWure�oI�Jases.
7aEOe��.��sKows�WKe�composiWioQ�oI�WKe�mixWure�oI�aOO�WKe�Jases�comiQJ�Irom�car�exKausW�Iumes.

Table 8.1

Jas ��oI�Jas�iQ�WKe�exKausW�Iumes
carEoQ�GioxiGe ��

carEoQ�moQoxiGe ��
K\GrocarEoQs ��
K\GroJeQ ��

oxiGes�oI�QiWroJeQ ��
ox\JeQ ��

waWer�Yapour ��
Jas�W ��

(a) ,GeQWiI\�Jas�W.� ««««««««««««««.� >�@

(b) 7Ke�amouQW�oI�carEoQ�GioxiGe�emiWWeG�E\�YeKicOes�coQWriEuWes�Wo�WKe�iQcreasiQJ�coQceQWraWioQ�
oI�WKe�Jas�iQ�WKe�aWmospKere.

ExpOaiQ�wK\�WKis�is�a�JOoEaO�coQcerQ.

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

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

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

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

(c) ExpOaiQ�wK\�carEoQ�moQoxiGe�is�IouQG iQ�WKe�exKausW�Jases.

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

.«««««.««««««««««««««««««««««««««««...««.««.....>�@
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&+,-�KaWoQJ�&oQYeQW�0iG�<ear�Exams����� 6cieQce��&KemisWr\���������� 6ec��E��1�$�

������������������������������������������������������������������ [Turn over

8 (d) :aWer�is�oQe�oI�WKe�maMor�E\�proGucWs�iQ�WKe�comEusWioQ�oI�peWroO�iQ�YeKicOes.

'raw�a�µGoW�aQG�cross¶�GiaJram�oI�waWer��sKowiQJ�oQO\�WKe�arraQJemeQW�oI�eOecWroQs�oQ�WKe�
YaOeQce�sKeOOs.

>�@
(e) 7Ke�comEusWioQ�oI�peWroO�is�exoWKermic.

(i) 'eIiQe�exothermic.

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

(ii) *iYe�aQoWKer�exampOe�oI�aQ exoWKermic�reacWioQ.

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

>7oWaO���@
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&+,-�KaWoQJ�&oQYeQW�0iG�<ear�Exams����� 6cieQce��&KemisWr\���������� 6ec��E��1�$�

������������������������������������������������������������������ [Turn over

1ame� BBBBBBBBBBBBBBBBBBBBBBBBBBBBB���������������������������������������������������������������������������&Oass�BBBBB

Section B [20 marks]
$Qswer�aQ\�two TuesWioQs�iQ�WKis�secWioQ.
:riWe�\our�aQswers�iQ�WKe�spaces proYiGeG.

9 0aJQesium�suOIaWe�is�IormeG�Irom�WKe�reacWioQ�EeWweeQ�a�meWaO��0 aQG�aQ�aciG��1.

(a) 1ame�0 aQG�1.

0�«««««««««««««««.�

1�.......................................................������������������������������������������������������������������������������������������>�@�

(b) :riWe�WKe�EaOaQceG�cKemicaO�eTuaWioQ�Ior�WKe�reacWioQ�EeWweeQ�0 aQG 1.

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

(c) 'escriEe�Kow�pure�cr\sWaOs�oI�maJQesium�suOIaWe�caQ�Ee�prepareG�usiQJ�meWaO�0 aQG�aciG�1.

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

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

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

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

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

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

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

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

(d) 0aJQesium�suOIaWe�caQ�aOso�Ee�prepareG�usiQJ�aciG�1 aQG�aQoWKer�suEsWaQce.

1ame�WKis�suEsWaQce.
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&+,-�KaWoQJ�&oQYeQW�0iG�<ear�Exams����� 6cieQce��&KemisWr\���������� 6ec��E��1�$�

������������������������������������������������������������������ [Turn over

9 (e) 7Ke�OaEeOs�oQ�Wwo�EoWWOes��oQe�coQWaiQiQJ�aciG�1 aQG�WKe�oWKer�coQWaiQiQJ�aTueous�ammoQia��were�
missiQJ.

(i) %rieIO\�GescriEe�a�meWKoG�\ou�wouOG�use�Wo�GisWiQJuisK�EeWweeQ�WKe�Wwo�soOuWioQs.

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

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

(ii) 6WaWe�WKe�resuOW�\ou�wouOG�expecW�Ior�aciG�1 usiQJ�WKe�meWKoG�GescriEeG�iQ�(e)(i).

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

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

>7oWaO����@

10 ,roQ�is�a�meWaO�WKaW�is�commoQO\�useG�iQ�WKe�coQsWrucWioQ�oI�sKips�aQG�EriGJes.

(a) ,roQ� is� exWracWeG� Irom�KaemaWiWe� usiQJ� carEoQ� iQ� a� EOasW� IurQace. ,mpuriWies� Irom� WKe� iroQ� are�
remoYeG�usiQJ�OimesWoQe.�

'escriEe�Kow� OimesWoQe� is� useG� Wo� remoYe� impuriWies� Irom� iroQ�aQG� iQcOuGe� suiWaEOe� cKemicaO�
eTuaWioQs�iQ�\our�aQswer.

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

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

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

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

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

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

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

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

(b) :KeQ�iroQ�is�exposeG�Wo�WKe�eQYiroQmeQW�Ior�some�Wime��iW�sWarWs�Wo�rusW.

(i) %riGJes maGe�oI�iroQ�are�paiQWeG�Wo�preYeQW�rusWiQJ.

ExpOaiQ�Kow�WKe�Oa\er�oI�paiQW preYeQWs�iroQ�Irom�rusWiQJ.
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&+,-�KaWoQJ�&oQYeQW�0iG�<ear�Exams����� 6cieQce��&KemisWr\���������� 6ec��E��1�$�

������������������������������������������������������������������ [Turn over

10 (b) (ii) 6ome�sKips�WKaW�are�maGe�oI�iroQ preYeQW�rusWiQJ�E\�aWWacKiQJ�EOocNs�oI�]iQc�Wo�iWs�surIace.
$IWer�some�Wime��iW�was�oEserYeG�WKe�EOocN�oI�]iQc�corroGeG�iQsWeaG�oI�iroQ.

ExpOaiQ�Kow�aWWacKiQJ�EOocNs�oI�]iQc KeOp�Wo�preYeQW�WKe�sKip�Irom�rusWiQJ.

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

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

(iii) PreGicW�wKaW�KappeQs�wKeQ�EOocNs�oI�siOYer�meWaO�are�aWWacKeG�Wo�WKe�iroQ�surIace�oI�WKe�sKip
iQsWeaG�oI�]iQc.

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

(iv) ,W�was�oEserYeG�WKaW�sKips iQ�WKe�sea WeQG�Wo�corroGe�more�TuicNO\�WKaQ�EriGJes.

6uJJesW�a�reasoQ�Wo�expOaiQ�WKis�pKeQomeQoQ.

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

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

(c) ,Q�aGGiWioQ�Wo�WKe�proGucWioQ�oI�iroQ�usiQJ�WKe�EOasW�IurQace��iroQ�is�aOso�oEWaiQeG�WKrouJK�rec\cOiQJ.

*iYe�Wwo�reasoQs�wK\�iW�is�imporWaQW�Wo�rec\cOe�meWaO.

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

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

�.......................................................................................................................................................
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&+,-�KaWoQJ�&oQYeQW�0iG�<ear�Exams����� 6cieQce��&KemisWr\���������� 6ec��E��1�$�

������������������������������������������������������������������ [Turn over

11 EJJ�sKeOOs�are�maGe�up�maiQO\�oI�caOcium�carEoQaWe.�$�pupiO�carrieG�ouW�aQ�experimeQW�Wo�reacW�eJJ�
sKeOOs�wiWK�excess�GiOuWe�K\GrocKOoric�aciG. 7Ke�Jas�WKaW�was�proGuceG�was�measureG�aW�a�reJuOar�Wime�
iQWerYaO�Wo�iQYesWiJaWe�WKe�speeG�oI�WKe�reacWioQ.

(a) PreGicW�WKe�soOuEiOiW\�oI�WKis�Jas�iQ�waWer.

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

(b) &ompOeWe�WKe�GiaJram�iQ�)iJ.���.��Wo�sKow�WKe�apparaWus�wKicK�couOG�Ee�useG�Wo�measure�WKe�
YoOume�oI�Jas�proGuceG.

Fig. 11.1 >�@

(c) 7Ke�resuOWs�oI�WKis�experimeQW�are�sKowQ�iQ�7aEOe���.�.

  Table 11.1

Wime��s � �� �� �� ��� ��� ��� ���
YoOume�oI�Jas��cm� � �� �� �� �� �� �� ��

(i) POoW�WKe resuOWs�oQ�)iJ.���.��aQG�Graw�a�smooWK�curYe�WKrouJK�WKe�poiQWs.

Fig 11.2 >�@

GiOuWe�K\GrocKOoric�aciG

eJJ�sKeOOs

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

Wime��s

��

��

YoOume��cm�
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&+,-�KaWoQJ�&oQYeQW�0iG�<ear�Exams����� 6cieQce��&KemisWr\���������� 6ec��E��1�$�

������������������������������������������������������������������ [Turn over

11 (c) (ii) ExpOaiQ�wK\�Qo�IurWKer�measuremeQWs�were�WaNeQ�aIWer�����secoQGs.

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

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

(iii) 8siQJ�WKe�JrapK�GrawQ�iQ�(c)(i)��esWimaWe�WKe�YoOume�oI�Jas�eYoOYeG�Ior�WKe�IirsW���� secoQGs.

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

(iv) &aOcuOaWe�WKe�aYeraJe�speeG�oI�reacWioQ�iQ�cm���s�Ior�WKe�IirsW����secoQGs�oI�WKe�reacWioQ.
�$YeraJe�speeG� ���IiQaO�YoOume���iQiWiaO�YoOume��

GuraWioQ�coQcerQeG
���

««««««««««.« cm���s >�@

(v) 7Ke�experimeQW�is�repeaWeG�wiWK�crusKeG�eJJ�sKeOO.
2Q�WKe�same�axes�iQ�)iJ.���.�� Graw WKe�JrapK�\ou�wouOG�expecW�Ior�WKe�secoQG�experimeQW.
/aEeOOeG�WKe JrapK as µ4¶. >�@

>7oWaO����@
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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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CHIJ Katong Convent

4E/5N Science Chemistry Mid-Year Exam 2018 

Answer scheme

Paper 1

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

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

Paper 3

6ecWioQ�$�

Qn Answers
�

suEsWaQce
cOassiIicaWioQ

�eOemeQW��compouQG�
or�mixWure�

aWoms�
IouQG�wiWKiQ�WKe�

suEsWaQce
K\GroJeQ�suOIiGe compouQG K\GroJeQ��suOIur

Erass mixture copper, zinc
OimesWoQe compouQG calcium, carbon, 

oxygen
�a )e�&2���

�E�i� ,roQ�,,��oxiGe�coQGucWs�eOecWriciW\�oQO\�iQ�moOWeQ�Iorm.
25
,roQ�,,��oxiGe�Goes�QoW�coQGucWs�eOecWriciW\�as�a�soOiG.

�E�ii�
QumEer�oI�
proWoQs

QumEer�oI�
QeuWroQs

QumEer�oI�
eOecWroQs ݁ܨଶ଺ହ଺  ଶା �� 30 24 ଼ܱଵ଺  ଶି 8 � 10

�c�i� ,soWopes�are�aWoms�oI�WKe�same�eOemeQW wiWK�WKe�same�QumEer�oI�proWoQs EuW
GiIIereQW�QumEer�oI�QeuWroQs.

�c�ii� $s�WKe�isoWopes�KaYe�WKe�same�QumEer�oI�YaOeQce�eOecWroQs��WKe\�possess�WKe�same�
cKemicaO�properWies.�

�a oxiGaWioQ�sWaWe�oI�copper�iQ�&u&l  +1
oxiGaWioQ�sWaWe�oI�copper�iQ�&u&l�  +2

�E &u&l is�oxiGiseG�Wo�&u&l� as�WKe�oxiGaWioQ�sWaWe�oI�&u�iQcreases�Irom����iQ�&u&l Wo����
iQ�&u&l�.�

&u&l is�reGuceG�Wo�&u�as�WKe�oxiGaWioQ�sWaWe�oI�&u�Gecreases�Irom����iQ�&u&l Wo���iQ�
&u.

Paper 3

6ecWioQ�$�

Qn Answers
�

suEsWaQce
cOassiIicaWioQ

�eOemeQW��compouQG�
or�mixWure�

aaaaaWa omssssss
IoIoIoIoIoIoIIoIoIoooooIooIooooooooooooooooooooooooooooooooooooooooooooooooooooooIIoooouQuQQQQQGGGGGG wiWKKKKKKiQiQiQiQiQQ WWWWWWKeKeKeKeKeKe�

ssssssusss EsWaaaaaaQcQcQcQcQcQceeeeee
K\GroJeQ�suOIiGe compouQGGGGGG K\K\K\K\K\KK\\\K\\\\K\\K\\\KKKK\\K\K\K\\\\K\\KKK\KKKK\KK\K\K\\K\KK\KK\K\KK\KKKKKKKK\K\K\K\\\KKKKKK\K\K\KK\KK\KKKK\KK\K\KK\KK\KKKKK\\KKKKK\\KKK\KK\K\K\K\\KKK\\K\\\\\\\\\\\\\\\\\\\\\\\\\GrGrGrGrGrGrGGGGG oJoJoooo eQ��suOIOIOIOIOIOIurururururur

Erass mixturrrrrrreeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee cocococooocococcoocoopppppppppppperererererer, zizizizizizincncncncncnc
OimesWoQe compouQG calccccciuiuiuiuiuummmmm,m  cararararararbobobobobobonnnnn,n  

oxoxoxoxoxoxygenennnnn
�a )e�&2���

�E�i� ,roQ�,,��oxiGe�coQGucWs�eOecWriciW\�oQO\�iQ�moOWeQ�Iorormm.
25
,roQ�,,��oxiGe�Goes�QoW�coQGucucWs eeOeOecWcWriciW\W\ aas�ss a�a�sosoOiO G.G.

�E�ii�
QuQumEmEerer ooI�I�
prproWoWooQss

QuQumEer�oI�
QeuWroQs

QumEer�oI�
eOecWroQs݁ܨଶ଺ହ଺ହ଺ ଶଶାା ��� 30 24଼଼଼ܱܱܱଵ଺ଵ଺ ଶଶିି 8 � 10

�c�i� ,soWopess aaarere�aWoms�oI�WKe�same�eOemeQW wiWK�WKe�same�QumEer�oI�proWoQs EuW
GiIIereQW�QumEer�oI�QeuWroQs.
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�c 7Ke�coOourOess�soOuWioQ�WurQs�EOue
25
$�piQN��ErowQ��reGGisK�ErowQ�soOiG�is�IormeG.

�a�i� IiOWer�IuQQeO

�a�ii� EureWWe

�a�iii� eOecWroQic�EaOaQce

�a�iY� GeOiYer\�WuEe��WeaW�pipeWWe

�E :KeQ�WKe�soOYeQW�parWicOes�Eecome�a�Yapour��WKe\�are
moYiQJ�aW�KiJK�speeGs iQ�aOO�GirecWioQs aQG
spaceG�Iar aparW.

�a &oQceQWraWioQ�oI�+12� iQ�moO�Gm�  ��.��� ଵ଴଴ଵ଴଴଴  �.��moO�Gm�

&oQceQWraWioQ�oI�+12� iQ�J�Gm�  ��.��x���� ���.��J�Gm�

�Ei 1umEer�oI�moOes�oI�+12�  
ଵ଴଴ଵ଴଴଴ x��.�� ��.���moO

�Eii PoWassium�carEoQaWe���K�&2�

�Eiii 0oOe�raWio
K�&2� ��K12�  ������

1umEer�oI�moOes�oI�K12�  ��.���x��� ��.���moO

�a P��copper�,,��oxiGe���&u2
4��K\GrocKOoric�aciG���+&l 

5��copper�,,��cKOoriGe���&u&l�
6��copper�,,��K\GroxiGe���&u�2+��

�E $J� �aT����&l� �aT�� $J&l �s�

�ai 7Ke reacWiYiW\�oI�*roup�,�meWaOs�iQcreases�GowQ�WKe�Jroup.

'owQ�WKe�Jroup��WKere�are�more�IiOOeG�eOecWroQ�sKeOOs EeWweeQ�WKe�QucOeus�aQG�WKe�
YaOeQce�eOecWroQ.

+eQce��WKere�is�a�JreaWer�WeQGeQc\�Wo�Oose�WKe�YaOeQce�eOecWroQ Wo�aWWaiQ�WKe�QoEOe�
Jas�eOecWroQic�coQIiJuraWioQ.

�aii ,W�reacWs�expOosiYeO\.

�aiii +\GroJeQ�Jas

�Ei 1oEOe�Jases�are��KaYe
coOourOess
oGourOess
Jases�aW�room�WemperaWure�aQG�pressure�25�KaYe�Oow�meOWiQJ�aQG�EoiOiQJ�poiQWs
iQsoOuEOe�iQ�waWer
poor�coQGucWors�oI�eOecWriciW\
Oow�GeQsiWies

�aQ\�oQe�

�a &oQceQWraWioQ�oI�+12� iQ�moO�Gm�  ��.��� ଵ଴଴ଵ଴଴଴  �.��moO�Gm�

&oQceQWraWioQ�oI�+12� iQ�J�Gm�  ��.��x���� ���.��J�Gm�

�Ei 1umEer�oI�moOes�oI�+12�  
ଵ଴଴ଵ଴଴଴ x��.�� �.���moO

�Eii PoWassium�carEoQaWe ��K�&2�

�Eiii 0oOe�raWio
K�&2� ��K12�  ������

1umEer�oI�moOes�oI�K12�  ��.���x��� ��.���moOoo

�a P��copper�,,��oxiGe���&u2
4��K\GrocKOoric�aciG���+&l 

5��copper�,,��cKOoriGe���&u&l��
6��coppeper�,,��K\GroxiGe���&u�22+�+���

�E $J� �aT����&l�ll �aT�� $J&l �s�s� ��

�a�aai 7Ke reacWiYiW\W\ ooI�I�*r*rouo p�,�memeWaWaOsOs�iQcreases�GowQ�WKe�Jroup.

'owQ�WKKee JrJrouo p� WWKeKerere aarere�mom re�IiOOeG�eOecWroQ�sKeOOs EeWweeQ�WKe�QucOeus�aQG�WKe
YaOeQce�eOecWroQoQ.

+eQcecee��WKWKerere e�isis aa�JrJ eaWer�WeQGeQc\�Wo�Oose�WKe�YaOeQce�eOecWroQ Wo�aWWaiQ�WKe�QoEOe�
Jas�eOeOe ececWrWroQoQicic ccoQIiJuraWioQ.

�aii ,W�reacWs�expOosiYeO\.

� iii + G
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Section B

Qn Answers
�a 0��maJQesium

1��suOIuric�aciG

�E 0J���+�62� 0J62� ��+�

�c 6Weps�Ior�maNiQJ�cr\sWaOs�
�. $GG�excess maJQesium�meWaO�Wo�a�WesW�WuEe�coQWaiQiQJ�suOIuric aciG�aQG�sWir.

�. )iOWer Wo�oEWaiQ�WKe�IiOWraWe��wKicK�is�maJQesum�suOIaWe�soOuWioQ��aQG�remoYe�WKe
excess�maJQesium�meWaO�resiGue.

�. +eaW WKe�IiOWraWe�WiOO�iW�is�saWuraWeG.
�. $OOow�WKe�saWuraWeG�soOuWioQ�Wo�cooO so�WKaW�WKe�saOW�caQ�cr\sWaOOise.

�. )iOWer�Wo�coOOecW�WKe�cr\sWaOs.�:asK�WKe�cr\sWaOs�wiWK�a�OiWWOe�coOG�GisWiOOeG�waWer�Wo
remoYe�impuriWies�aQG�Gr\�EeWweeQ�sKeeWs�oI�IiOWer�paper.

�G 0aJQesium�oxiGe���maJeQsium�carEoQaWe��maJQesium�K\GroxiGe

�ei $GG�a�Iew�Grops�oI�uQiYersaO�iQGicaWor�soOuWioQ�iQWo�eacK�soOuWioQ.�25

'ip�a�piece�oI�reG�aQG�EOue�OiWmus�paper�iQWo�eacK�soOuWioQ.

�eii 7Ke�soOuWioQ�wiOO�WurQ�Irom�JreeQ�Wo�reG.�25

7Ke�reG�OiWmus�paper�wiOO�remaiQ�reG�aQG�WKe�EOue�OiWmus�paper�wiOO�WurQ�reG.
��a /imesWoQe�is�IirsW�GecomposeG�E\�KeaW Wo�proGuce�carEoQ�GioxiGe�aQG�caOcium�

oxiGe.�
&a&2���s�� &a2��s����&2���J��

�Eii 7Ke\�KaYe�IuOO\�IiOOeG�YaOeQce�eOecWroQ�sKeOOs aQG�aOreaG\�acKieYeG�a�sWaEOe�QoEOe�
Jas�eOecWroQic�coQIiJuraWioQ.

�a QiWroJeQ��1�

�E &arEoQ�GioxiGe�is�a�JreeQKouse�Jas���causes�cOimaWe�cKaQJe���causes�JOoEaO�
warmiQJ.

7Kis�resuOWs�iQ�ice�caps�meOWiQJ��or�rise�iQ�sea�OeYeOs����iQcreaseG�IOooGiQJ���
GeserWiIicaWioQ���iQcreaseG�GeaWK�oI�coraOs.

�c ,W�is�IormeG�Gue�Wo�iQcompOeWe�comEusWioQ.

�G

�ei $�reacWioQ��a�cKaQJe�iQ�wKicK�KeaW�is�JiYeQ�ouW�Wo�WKe�surrouQGiQJs.

�eii 5usWiQJ��respiraWioQ��QeuWraOisaWioQ�or�aQ\�accepWaEOe�aQswer.

Key 
     : electron from O 
X   : electron fro 

Section B

Qn Answers
�a 0��maJQeesis umum

1�1 ssuOu Iuuriric�c acaciGiG

�E 0J0J �� ++��6262� 0J62� ��+�

�c 6Weps�Ior�maNiQJ�cr\sWaOs�
�. $GG�excess maJQesium�meWaO�Wo�a�WesW�WuEe�coQWaiQiQJ�suOIuric aciG�aQG�sWir.

warmiQJ.

7Kis�resuOWs�iQ�ice�caps�meOWiQJ��or�rise�iQ�sea�OeYeOs����iQcreaseeG�G�IOIOooooGiQJ���
GeserWiIicaWioQ���iQcreaseG�GeaWK�oI�coraOs.

�c ,W�is�IormeG�Gue�Wo�iQcompOeWe�comEusWioQ.

�G

�ei $�reacWioQ��a�cKaQJe�iQ�wKicK�KeaW�is�JiYeQ�ouW�W�WoWo�WKe�surrouQGiQJs.

�eii 5usWiQJ��respiraWioQ��QeuWraraOisasaWiWioQoQ�or�aQaQ\�\�acaccecepWpWaEaEOe�aQswer.

KeKeeKeKeKeKeKeKeKeKKKeKeKeKeKeKeKeKKeKeKeKeKeKKKeKeKeKeKeKeKeKeKKKKKeKeKKeKeKeKKeKeKeKeKKKeKKKeKeKeKKeKeKeKKeKeKeKeKeKKeKeKeKeKKKKeKeKKKeKeeKKKeeeKeKeKeKKKeeeKeeeKKeeeeeeeeKeeeeKeeeeeeKeeeeeeeeeeeeeeeeKeeeeKeKeeKeK yyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy
   ::::::::::::::::::::::::::::::::::::::::::: eeeleleellleleeelleeleleeleleeeeleeeeleeleeeeeeeeeeeeeleleeeleeeeeeeeleeeeeeeeeeeeeeleeleleeeeellleee eeeeeeeeeeceeeeeeeeeeeeeeeeeeeeeeee tronnn frroroom O

X   : electroononn frorororo
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&aOcium�oxiGe�reacWs�wiWK�WKe�impuriWies�Irom�iroQ��wKicK�is�saQG��Wo�Iorm�moOWeQ�
sOaJ.�
&a2��s����6i2���s�� &a6i2���l�

��Ei PaiQW�serYes�as�a�proWecWiYe�Oa\er�WKaW�preYeQWs�iroQ�Irom�comiQJ�iQWo�coQWacW�wiWK�
waWer�aQG�ox\JeQ.�

��Eii =iQc�is�more�reacWiYe�WKaQ�iroQ�
KeQce�]iQc�wiOO�reacW�wiWK�waWer�aQG�ox\JeQ�IirsW.

��Eiii 7Ke�sKip�wiOO�rusW.

��EiY 7Ke�preseQce�oI�soGium�cKOoriGe�iQ�seawaWer�resuOWs�iQ�WKe�iQcrease�oI�WKe�speeG�oI�
rusWiQJ.

��c 5ec\cOiQJ�KeOps�Wo�coQserYe�IiQiWe��QoQ�reQewaEOe�meWaO�ores.
5ec\cOiQJ� KeOps� Wo� saYe� eQerJ\�� KeQce� Oess� IossiO� IueOs� are� EurQW� Ior� eQerJ\
proGucWioQ.
5ec\cOiQJ�KeOps�Wo�saYe�cosW�oI�exWracWiQJ�meWaOs.
5ec\cOiQJ� reGuces� poOOuWioQ� as� rec\cOiQJ� meWaOs� creaWes� Oess� poOOuWaQWs� WKaQ
exWracWiQJ�meWaOs�Irom�iWs�ores.
5ec\cOiQJ�reGuces�WKe�QeeG�oI�OaQGIiOOs�Ior�meWaO�exWracWioQ�wasWes

�aQ\�Wwo�

��a 7Ke�Jas��carEoQ�GioxiGe��is�sOiJKWO\�soOuEOe��iQsoOuEOe�iQ�waWer.

��E a�OaEeOOeG�Jas�s\riQJe�

��c�i�

��c�ii� $OO�WKe�eJJ�sKeOO��caOcium�carEoQaWe��KaG�EeeQ�useG�up.�

��c�iii� %aseG�oQ�sWuGeQWs¶�JrapK�
$ccepWaEOe�raQJe�oI����±����cm�

Q 

�aQ\�Wwo�

��a 7Ke�Jas��carEoQ�GioxiGe��is�sOiJKWO\�soOuEOe��iQsoOuEOe�iQ�waWerr..

��E a�OaEeOOeG�Jas�s\riQJe�

��c�i�

QQQQQQQQQQQQQQQQQQQQQQQQ

32



��c�iY� %aseG�oQ�sWuGeQWs¶�JrapK

aYeraJe�speeG� �  ௩௢௟௨௠௘ ௔௧ ଵ଴ ௦௘௖ ି ௩௢௟௨௠௘ ௔௧ ଴ ௦௘௖ଵ଴ ௦௘௖
��c�Y� a�JrapK�wiWK�a�KiJKer�JraGieQW�EuW�same�IiQaO�YoOume

��c�iY� %aseG�oQ�sWuGeQWs¶�JrapK

aYeraJe�speeG� ௩௢௟௨௠௘ ௔௧ ଵ଴ ௦௘௖ ି ௩௢௟௨௠௘ ௔௧ ଴ ௦௘௖ଵ଴ ௦௘௖
��c�Y� a�JrapK�wiWK�a�KiJKer�JraGieQW�EuW�same�IiQaO�YoOummememememememememeemememeeeeeemeeeeeeeeeeeeeeeeeemememeeeemeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeememe
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1ame 5eJ.�1o &Oass

MAYFLOWER 6E&21'$5<�6&+22/�MAYFLOWER 6E&21'$5<�6&+22/�MAYFLOWER 6E&21'$5<�6&+22/�MAYFLOWER 6E&21'$5<�6&+22/�
MAYFLOWER 6E&21'$5<�6&+22/�MAYFLOWER 6E&21'$5<�6&+22/�MAYFLOWER 6E&21'$5<�6&+22/�MAYFLOWER 6E&21'$5<�6&+22/
MAYFLOWER 6E&21'$5<�6&+22/�MAYFLOWER 6E&21'$5<�6&+22/�MAYFLOWER 6E&21'$5<�6&+22/�MAYFLOWER 6E&21'$5<�6&+22/
MAYFLOWER 6E&21'$5<�6&+22/�MAYFLOWER 6E&21'$5<�6&+22/�MAYFLOWER 6E&21'$5<�6&+22/�MAYFLOWER 6E&21'$5<�6&+22/
MAYFLOWER 6E&21'$5<�6&+22/�MAYFLOWER 6E&21'$5<�6&+22/�MAYFLOWER 6E&21'$5<�6&+22/ MAYFLOWER 6E&21'$5<�6&+22/
MAYFLOWER 6E&21'$5<�6&+22/�MAYFLOWER 6E&21'$5<�6&+22/�MAYFLOWER 6E&21'$5<�6&+22/�MAYFLOWER 6E&21'$5<�6&+22/
MAYFLOWER 6E&21'$5<�6&+22/�MAYFLOWER 6E&21'$5<�6&+22/�MAYFLOWER 6E&21'$5<�6&+22/�MAYFLOWER 6E&21'$5<�6&+22/
MAYFLOWER 6E&21'$5<�6&+22/�MAYFLOWER 6E&21'$5<�6&+22/�MAYFLOWER 6E&21'$5<�6&+22/�MAYFLOWER 6E&21'$5<�6&+22/
MAYFLOWER 6E&21'$5<�6&+22/�MAYFLOWER 6E&21'$5<�6&+22/�MAYFLOWER 6E&21'$5<�6&+22/�MAYFLOWER 6E&21'$5<�6&+22/
MAYFLOWER 6E&21'$5< 6&+22/�MAYFLOWER 6E&21'$5<�6&+22/�MAYFLOWER 6E&21'$5<�6&+22/ MAYFLOWER 6E&21'$5<�6&+22/

4EX/5NA
Science (Chemistry) 5076/1
(with Biology/Physics Component)             5078/1
Paper����������

SEMESTRAL ASSESSMENT ONE
0a\ ����

1 hour 

$GGiWioQaO�0aWeriaOs�
EOecWroQic�caOcuOaWor
27$6�$Qswer�6KeeW

7Kis�TuesWioQ�paper�coQsisWs�oI�9 priQWeG�paJes.

6eWWer��0r�7imoWK\�&KeQ 9eWWer��0Gm�-ariQa�%aQu�

INSTRUCTIONS TO CANDIDATES:

Do not open this booklet until you are told to do so.
:riWe�\our�Qame��iQGex�QumEer�aQG�cOass�iQ�WKe�spaces�aW�WKe�Wop�oI�WKis�paJe�aQG�oQ�aQ\�separaWe�
aQswer�paper�useG.�
:riWe�iQ�soIW�peQciO.�
<ou�ma\�use�a�soIW�peQciO�Ior�aQ\�GiaJrams��JrapKs��WaEOes�or�rouJK�worNiQJ.
'o�QoW�use�sWapOes��paper�cOips��KiJKOiJKWers��JOue�or�correcWioQ�IOuiG.

7Kere�are twenty 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�27$6�aQswer�
sKeeW.

Read carefully the instructions on the answer sheet. 

$W�WKe�eQG�oI�WKe�examiQaWioQ��KaQG�iQ�\our�27$6�sKeeW�aQG�TuesWioQ�paper�separaWeO\.

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

$�cop\�oI�WKe�PerioGic�7aEOe�is�priQWeG�oQ�paJe��.�
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2 

Paper 1 (Multiple Choice Questions) 

$Qswer�all WKe�TuesWioQs�oQ�WKe�OTAS.�

21 $�sWuGeQW�IoOOows�WKe�raWe�oI WKe�reacWioQ�EeWweeQ�marEOe�cKips��&a&2���aQG�
GiOuWe K\GrocKOoric�aciG��E\�measuriQJ�WKe�amouQW�proGucWs�proGuceG�or�WKe�
amouQW�oI�reacWaQWs�reacWeG.

&a&2� ���+&lĺ�&a&l� ��&2� ��+�2�

:KicK�GiaJrams�sKow�apparaWus�WKaW�is�suiWaEOe�Ior�WKis�experimeQW"�

A ��aQG��
B � aQG��
C �����aQG��
D $OO�oI�WKe�aEoYe
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3 

[Turn over

22 $�Jas�is�EeiQJ�cooOeG�Wo�room�WemperaWure.

:KicK�parW�oI�WKe�cooOiQJ�curYe�EeOow�sKows�WKaW�EoWK�WKe�Jas�aQG�OiTuiG�exisW�
WoJeWKer"

7emp���&

� � � �

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

� � � � � � � 7ime��miQ

23 )our�sampOes�are�spoWWeG�oQWo�cKromaWoJrapK\�paper.�,W� is�NQowQ�WKaW�oQe�oI�
WKese�sampOes�is�pure�compouQG�Q.�$�separaWe�sampOe�oI�pure�compouQG�Q is�
aOso�spoWWeG�oQWo�WKe�paper.�7Ke�paper�is�pOaceG�iQ�a�soOYeQW.

7Ke�GiaJram�sKows�WKe�cKromaWoJram�proGuceG.

:KicK�sWaWemeQW�is�correcW"

A 6ampOe���Kas�WraYeOOeG�WKe�IurWKesW�aQG�sampOe���is�pure�compouQG�Q.
B 6ampOe���Kas�WraYeOOeG�WKe�IurWKesW�aQG�sampOe���is�pure�compouQG�Q.
C
D 

6ampOe���Kas�WraYeOOeG�WKe�IurWKesW�aQG�sampOe���is�pure�compouQG�Q.
6ampOe���Kas�WraYeOOeG�WKe�IurWKesW�aQG�sampOe���is�pure�compouQG�Q.�

D

C

A

B
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24 :KicK�GiaJram�sKows�a�compouQG�maGe�up�oI�Wwo�GiIIereQW�eOemeQWs"

��������������

25 :KicK�sWaWemeQW�aEouW�WKe�parWicOes��)���1e aQG�1a��is�correcW"

A 7Ke\�aOO�coQWaiQ�more�eOecWroQs�WKaQ�proWoQs.
B 7Ke\�aOO�coQWaiQ�more�QeuWroQs�WKaQ�proWoQs.
C 7Ke\�aOO�coQWaiQ�WKe�same�QumEer�oI�eOecWroQs.
D 7Ke\�aOO�coQWaiQ�WKe�same�QumEer�oI�proWoQs.

26 7Ke�IiJure�EeOow�sKows�a�compouQG�IormeG�E\�eOemeQWs�Q aQG R.

:KicK�oI�WKe�IoOOowiQJ�is�Wrue"

A 7Ke�compouQG�Kas�a�Oow�EoiOiQJ�poiQW.�
B 7Ke� compouQG� Kas� moEiOe� eOecWroQs� aQG� WKereIore� caQ� coQGucW�

eOecWriciW\.
C 7Ke� aWoms� oI�R JaiQ� eOecWroQs� Irom� WKe� aWom� oI�Q Wo� Iorm� aQ� ioQic�

compouQG.
D 7Ke� aWoms� oI� Q aQG R sKare� YaOeQce� eOecWroQs� Wo� Iorm� a� coYaOeQW�

compouQG�wiWK�IormuOa�Q�R.

27 :KicK�sWaWemeQW�is�correcW�aEouW aOO�ioQic�compouQGs"

A 7Ke\�are�IormeG�wKeQ�meWaOs�sKare�eOecWroQs�wiWK�QoQ�meWaOs.
B 7Ke\�coQGucW�eOecWriciW\�iQ�WKe�moOWeQ�sWaWe.
C 7Ke\�coQGucW�eOecWriciW\�iQ�WKe�soOiG�sWaWe.
D 7Ke\�GissoOYe�iQ�waWer.

R RQ
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[Turn over

28 1iWroJeQ�moQoxiGe�aQG�ox\JeQ�reacW�Wo�Iorm�QiWroJeQ�GioxiGe.

�12�J��������2��J����ĺ����12��J�

:KaW�is�WKe�maximum�YoOume�oI�QiWroJeQ�GioxiGe�WKaW�couOG�Ee�oEWaiQeG�wKeQ�
��Gm� oI�QiWroJeQ�moQoxiGe�reacWs�wiWK���Gm� oI�ox\JeQ"

A �.� Gm�

B �.� Gm�

C �.� Gm�

D �.� Gm�

29 :KicK�sampOe�coQWaiQs�WKe�mosW�aWoms"

A �.��moOes�oI�waWer
B �.� moOes�oI�ammoQia
C �.��moOes�oI�carEoQ�GioxiGe
D �.��moOes�oI�K\GroJeQ�cKOoriGe

30 $�KouseKoOG�cOeaQiQJ�compouQG�is�useG�Wo�remoYe�caOcium�carEoQaWe�Irom�
EaWKroom�surIaces.

%uEEOes�oI�Jas�caQ�Ee�seeQ�IormiQJ�wKeQ�iW�is�appOieG�Wo�WKe�surIace.

:KaW�is�WKe�p+�oI�WKis�cOeaQiQJ�compouQG"

A p+��
B p+��
C p+���
D p+���

31 7Ke�WaEOe�sKows�WKe�resuOWs�oI�aGGiQJ�GiOuWe�QiWric�aciG�aQG�aTueous�soGium�
K\GroxiGe�Wo�Iour�oxiGes.

:KicK�is WKe�resuOW oEWaiQeG Ior�aOumiQium�oxiGe"�

GiOuWe�QiWric�aciG aTueous�soGium�K\GroxiGe

A reacWioQ reacWioQ
B reacWioQ Qo�reacWioQ
C Qo�reacWioQ reacWioQ
D Qo�reacWioQ Qo�reacWioQ
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32 $�EoWWOe�oI�maJQesium�carEoQaWe�Kas�EeeQ�coQWamiQaWeG�wiWK�soGium�cKOoriGe.�
+ow�caQ�WKe�pure�maJQesium�carEoQaWe�Ee�oEWaiQeG�Irom�WKis�mixWure"

A $GG�aciG�Wo�WKe�mixWure��IiOWer�WKeQ�coOOecW�WKe�resiGue.
B $GG�aciG�Wo�WKe�mixWure��IiOWer�WKeQ�eYaporaWe�WKe�IiOWraWe.
C $GG�waWer�Wo�WKe�mixWure��IiOWer�WKeQ�coOOecW�WKe�resiGue.
D $GG�waWer�Wo�WKe�mixWure��IiOWer�WKeQ�eYaporaWe�WKe�IiOWraWe.

33 :KicK�reaJeQW�caQ�Ee�useG�Wo�reacW�wiWK�GiOuWe�K\GrocKOoric�aciG�Wo�prepare�
siOYer�cKOoriGe"

A soOiG�siOYer
B soOiG�siOYer�oxiGe
C soOiG�siOYer�carEoQaWe
D aTueous�siOYer�QiWraWe

34 7Ke�resuOWs�oI�experimeQWs�iQYoOYiQJ�Iour�meWaOs��:��;��<�aQG�=��aQG�WKeir�ioQs�
are�sKowQ.

<�s�� � =��aT� ĺ <��aT� � =�s�
:�s�� � ;��aT�� ĺ Qo�reacWioQ
=�s�� � ;��aT� ĺ =��aT� �� ;�s�

:KaW� is� WKe� orGer� oI� reacWiYiW\� oI� WKe� Iour� meWaOs�� mosW� reacWiYe� Wo� OeasW�
reacWiYe"

A
B 
C 
D

:�ĺ ;�ĺ <�ĺ =
;�ĺ :�ĺ =�ĺ�<�
<�ĺ =�ĺ ;�ĺ�:�
=�ĺ <�ĺ :�ĺ ;

35 EOemeQW�= is�iQ�WKe�same�Jroup�oI�WKe�PerioGic�7aEOe�as�EromiQe�EuW�Kas�a�
Oower�EoiOiQJ�poiQW.

:KicK�sWaWemeQW�aEouW�= is�correcW"

A

B 
C 
D 

,W� caQ� GispOace� EromiQe� Irom� aQ� aTueous� soOuWioQ� oI� poWassium�
EromiGe.�
,W�Kas�a�proWoQ�QumEer�JreaWer�WKaQ���.
,W�is�a�soOiG�aW�room�WemperaWure.
,W�Ooses�aQ�eOecWroQ�wKeQ�iW�reacWs�wiWK�a�meWaO.

36 :KicK�cKaQJe�aOwa\s�occurs�wKeQ�a�meWaO�aWom�is�oxiGiseG"

A
B 
C 
D 

,W�comEiQes�wiWK�ox\JeQ.
,W JaiQs�eOecWroQs�Wo�Iorm�a�QeJaWiYe�ioQ.
,W Ooses�eOecWroQs�Wo�Iorm�a�posiWiYe�ioQ.
,W�JaiQs�proWoQs�Wo�Iorm�a�posiWiYe�ioQ.

40



7 

[Turn over

37 ,Q� Iour� separaWe�experimeQWs�� ��� ��� �� aQG���� QiWric� aciG�was�aGGeG� Wo�excess�
marEOe�cKips�aQG�WKe YoOume�oI�carEoQ�GioxiGe�IormeG�was�measureG.

,Q�aOO�Iour�experimeQWs�WKe�same�YoOume�oI�QiWric�aciG�was�useG.
,Ws�coQceQWraWioQ��or�WemperaWure��or�EoWK�coQceQWraWioQ�aQG�WemperaWure��were�
cKaQJeG.

7Ke�resuOWs�oI�WKe�experimeQWs�are�sKowQ�oQ�WKe�JrapK.

:KicK�sWaWemeQW�is�correcW"

A $� Oower� coQceQWraWioQ� oI� aciG� was� useG� iQ� experimeQW� �� WKaQ� iQ�
experimeQW��.

B ExperimeQW���was�IasWer�WKaQ�experimeQW��.
C 7Ke� aciG� useG� iQ� experimeQW� �� was� oI� a� Oower� coQceQWraWioQ� WKaQ� iQ�

experimeQW��.
D 7Ke�WemperaWure�oI�WKe�aciG�was�WKe�same�iQ�experimeQWs���aQG��.

38 7Ke�eOemeQWs�KeOium��arJoQ�aQG�QeoQ�are�QoEOe�Jases.

:KicK�sWaWemeQW�is�correcW"

A $OO�WKese�eOemeQWs�KaYe�aQ�ocWeW�coQIiJuraWioQ.
B $rJoQ�is�useG�Wo�reacW�wiWK�impuriWies�iQ�WKe�maQuIacWure�oI�sWeeO.
C +eOium�is�useG�iQ�EaOOooQs�as�iW�is�more�GeQse�WKaQ�air.
D 1eoQ�is�useG�iQ�OiJKW�EuOEs�Wo�JiYe�aQ�iQerW�aWmospKere.
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39 7Ke�iQsiGe�oI�a�WuEe�is�coaWeG�wiWK�iroQ�IiOiQJs.�7Ke�WuEe�is�pOaceG�iQ�a�WrouJK�oI�
:aWer as�sKowQ.�

:KicK�GiaJram�represeQWs�WKe�OiNeO\�appearaQce�oI�WKe�apparaWus�aIWer�oQe�
weeN"
� �

40 :KeQ�a�YoOcaQo�erupWs��wKicK�Jas�is�proGuceG�iQ�siJQiIicaQW�amouQWs"

A carEoQ�moQoxiGe
B meWKaQe
C oxiGes�oI�QiWroJeQ
D suOIur�GioxiGe

-- End of paper 1 --
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SEMESTRAL ASSESSMENT ONE
0a\ ����

1 hour 15 minutes 

$GGiWioQaO�0aWeriaOs��EOecWroQic�caOcuOaWor

7Kis�TuesWioQ�paper�coQsisWs�oI�13 priQWeG�paJes.

6eWWer��0r�7imoWK\�&KeQ 9eWWer��0Gm�-ariQa�%aQu�

INSTRUCTIONS TO CANDIDATES:

Do not open this booklet until you are told to do so. FOR EXAMINER’S USE

Section Marks
Paper 1

MCQ / 20
Paper 3

Section A / 45
Paper 3

Section B / 20 

Paper 5 /15

Total / 100

:riWe�\our�Qame��iQGex�QumEer�aQG�cOass�iQ�WKe�spaces�aW�WKe�Wop�oI�
WKis�paJe�aQG�oQ�aQ\�separaWe�aQswer�paper�useG.
:riWe�iQ�GarN�EOue�or�EOacN�peQ�oQ�EoWK�siGes�oI�WKe�paper.�<ou�ma\�
use�a�soIW�peQciO�Ior�aQ\�GiaJrams��JrapKs�or�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�oQ�WKe�spaces�proYiGeG.
$Qswers�aQ\ two TuesWioQs�ouW�oI�WKe�WKree�TuesWioQs�JiYeQ.

$W�WKe�eQG�oI�WKe�examiQaWioQ��IasWeQ�aOO�\our�worN�secureO\�WoJeWKer.
7Ke�QumEer�oI�marNs�is�JiYeQ�iQ�EracNeWs�> @�aW�WKe�eQG�oI�eacK�TuesWioQ�or�parW�TuesWioQ.
$�cop\�oI�WKe�PerioGic�7aEOe�is�priQWeG�oQ�paJe���.�
7Ke�use�oI�aQ�approYeG�scieQWiIic�caOcuOaWor�is�expecWeG��wKere�appropriaWe.
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Paper 3

Section A (45 marks)

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

1 7Ke�apparaWus�sKowQ�iQ�)iJ��.� caQ�Ee useG�Wo�separaWe�a�mixWure�oI���OiTuiGs��A� B aQG
waWer.�
A Kas�a�EoiOiQJ�poiQW�oI�����&�wKiOe�B Kas�a�EoiOiQJ�poiQW�oI�����&.

Fig. 1.1

(a) 6WaWe�WKe�Qame�oI�WKis�meWKoG�oI�separaWioQ.

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

(b) :KaW�is�WKe�purpose�oI�WKe�waWer�iQ�WKe�coQGeQser"

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

(c) PreGicW�WKe�WemperaWure�oI�WKe�WKermomeWer�wKeQ�WKe�IirsW�GisWiOOaWe�appears�iQ�WKe�
EeaNer.

ExpOaiQ�wK\.

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

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

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

J

7KermomeWer

0ixWure�

coQGeQser
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[Turn over

2 7aEOe��.��sKows�WKe�QumEer�oI�proWoQs��eOecWroQs�aQG�QeuWroQs�oI�IiYe parWicOes�Q Wo�V.

Table 2.1

Particle Number of protons Number of neutrons Number of electrons

Q � � �

R � � ��

S � � �

T � �� �

U �� �� ��

V �� �� ��

:KicK�oI�WKe�parWicOes��Q Wo�V iQ�7aEOe �.���IiW�eacK�oI�WKe�IoOOowiQJ�GescripWioQs"

(a) (i)

(ii)

(iii)

(iv)

aQ�aWom�wiWK�mass�QumEer�oI���

a�posiWiYe�ioQ

aQ�aWom�WKaW�Kas���YaOeQce�eOecWroQs

Wwo�aWoms�iQ�WKe�same�Jroup

««««.

««««.�

««««.�

««««.�aQG�««««.
>�@

(b) ParWicOe�T is�aQ�isoWope�oI�aQ�eOemeQW�IouQG�iQ�WKe�PerioGic�7aEOe.

1ame�WKe�eOemeQW�aQG�expOaiQ�wK\�T is�aQ�isoWope�oI�WKaW�eOemeQW.

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

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

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

«««««««««««««««««««««««««««««««««««..>�@�
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4 

3 )iJ. �.� sKows WKe�exWracWioQ�oI�iroQ�Irom�iroQ�ore.

                                                     Fig. 3.1

(a) +aemaWiWe�is�WKe�source�oI�iroQ�proGuceG�iQ�WKe�%OasW�)urQace.

(i) 1ame�WKe�reGuciQJ�aJeQW�Ior�WKe�reGucWioQ�oI�KaemaWiWe.

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

(ii) :iWK� WKe� aiG� oI� a� cKemicaO� eTuaWioQ�� GescriEe� Kow� \our� aQswer� iQ� 3(a)(i)
reGuces�KaemaWiWe�Wo�moOWeQ�iroQ.

«««««««««««««««««««««««««««««««««...

«««««««««««««««««««««««««««««««««...�

«««««««««««««««««««««««««««««««««..�

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

(iii) %esiGes� KaemaWiWe�� Qame� WKe� oWKer� �� raw�maWeriaOs� WKaW� are� aGGeG� Wo� WKe�
%OasW�)urQace.�

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

(b) 1ame�proGucW�A aQG�sWaWe�iWs�useIuOQess�as�a�suEsWaQce�IOoaWiQJ�aEoYe�proGucW�B.
� �
««««««««««««««««««««««««««««««««««««...�

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

wasWe�Jases

hot airhot air

B
A
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[Turn over

(c) ,roQ�caQ�Ee�useG�Wo�maNe�sWaiQOess�sWeeO.

6WaiQOess�sWeeO�caQ�Ee�maGe�E\�aGGiQJ�eOemeQWs�sucK�as�cKromium�aQG�QicNeO�Wo�
iroQ�Wo�improYe�iWs�sWreQJWK.

(i)

(ii)

:KaW�is�WKe�Qame�JiYeQ�Wo�mixWures�sucK�as�sWaiQOess�sWeeO"

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

ExpOaiQ��iQ�Werms�oI�WKe�arraQJemeQW�oI�aWoms��wK\�sWaiQOess�sWeeO�is�KarGer�
WKaQ�pure�iroQ.

«««««««««««««««««««««««««««««««««...�

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

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

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

4 $�sWuGeQW WiWraWes���.��cm� aQ�aONaOi�oI�meWaO�X� X2+� wiWK�suOIuric�aciG.

+e�reaOi]es WKaW���.��cm� oI��.��moO�Gm� oI�suOIuric�aciG�is�reTuireG�Wo�QeuWraOi]e�WKe�aciG�
IuOO\.

7Ke�cKemicaO�eTuaWioQ�Ior�WKe�reacWioQ�is�sKowQ�EeOow�

�X2+�������+�62� X�62���������+�2�

(a) 1ame�aQ�iQGicaWor�WKaW�caQ�GeWermiQe�WKe�eQGpoiQW�oI�WKe�reacWioQ�aQG�GescriEe�WKe�
coOour�cKaQJe�seeQ.

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

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

(b) (i) &aOcuOaWe�WKe�QumEer�oI�moOes�preseQW�iQ���.� cm� oI�WKe�suOIuric�aciG�useG.

««««««..�moO�>�@
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(ii) 'eWermiQe�WKe�coQceQWraWioQ��iQ�moO�Gm���oI�X2+�useG.

«««««�moO�Gm� >�@

(iii) ,I�WKe�coQceQWraWioQ�oI�X2+�useG�is���.��J�Gm�� caOcuOaWe WKe�reOaWiYe�mass�
oI�X2+�aQG��KeQce��GeWermiQe�WKe�iGeQWiW\�oI�X.�

5eOaWiYe�mass�oI�X2+��«««««« ,GeQWiW\�oI�X��«««««««..�>�@

(c) :KeQ�X2+�is�aGGeG�Wo�ammoQium�cKOoriGe��a�Jas�is�IormeG.

1ame�WKe�Jas�IormeG�aQG�GescriEe�Kow�Wo�WesW�Ior�iWs�iGeQWiW\.

«««««««««««««««««««««««««««««««««..............�
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7Ke� WeQGeQc\� iQcreases Ior� eOemeQWs� Wo� JaiQ� eOecWroQs�� IormiQJ�
QeJaWiYe�ioQs�as�WKe�QumEer�oI�YaOeQce�eOecWroQs�iQcreases�
7KereIore��eOemeQWs�sKow�Oess�meWaOOic�cKaracWer�across�WKe�perioG.

1
1

1

1
1 

1

(b) ,W�is�soIW���caQ�coQGucW�eOecWriciW\���Oow�GeQsiW\.
,W�caQ�reacW�wiWK�waWer�Wo�Iorm�aONaOi�aQG�K\GroJeQ�Jas.��
,W�caQ�reacW�wiWK�KaOoJeQs�Wo�Iorm�KaOiGes.

�)r��s�������+�2��O���� �)r2+��aT��������+� �J���
)r��s�������&O� �J���� ����)r&O���s��

1
1

1 mark 
for 

balanced
chemical 
eTuation
1 mark 

for state 
symbols

8 (a) (i)

(ii)

(iii)

6uOIur� JaiQs� ox\JeQ� Wo� Iorm� suOIur� GioxiGe� �� WKe� oxiGaWioQ� sWaWe� oI�
suOIur�iQcreases�Irom���Wo���.
0oOe�oI�suOIur�GioxiGe� ���������� ���.���moO
0oOe�raWio�oI�62� ��6� ����� ���.�����.��
0ass�oI�suOIur�EurQW� ���.���
���� ����.�� ����J
suOIur�GioxiGe�caQ�reacW�wiWK�WKe�waWer�Wo�Iorm�suOIurous�aciG.
6uOIurous�aciG�oxiGises� iQ� WKe�air� Wo� suOIuric�aciG�wKicK� Iorms�aciG�
raiQ�wKicK�caQ�GamaJe�EuiOGiQJs�maGe�oI�OimesWoQe.

1

1
1 
1 
1 
1 

ction B (20m)

n Part Answer Rema
(a) (i)

(ii)

1ame���eOemeQW�Irom�soGium�Wo�arJoQ.
6iQce�soGium�Kas�aQ�eOecWroQic�coQIiJuraWioQ�oI��.�.�.�....������������ ssssssKoKoKoKoKoKowiwiwiwiwiwiQQQQQJQJ�WKaW�
iW�Kas���YaOeQce�eOecWroQ.
7KereIore��iW�is�iQ�*roup�,.�

$cross�PerioG����WKe�meWaOOic�cKaracWer�oI WWWWWWKeKeKeKeKeKeKeeeKeKeKeeKeKeKeKeeeKeKeeeeKeeeeeeKeeeeeKeeeKeKeKeKeKeeeeeKeeeeeeeeeeeeeeeeeeeKeeeeeeeeeeeKeeeeeeeeeeeeeeeeeeKeeKeKK eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeOeOeeOOOeOeOeOeOeOeOeOeOeOeOeOeeOeOeOeOeOeOOeOeeOeOeOeOeOOeeOeOeOeOOOeOeOeOeOeOeOOOeOeOOeeOeOOOOeOeOOOeeeOeOeeOeOOeeeeOOeOeeOeeOeOeeeeOeeeOeOeOeeOeeeeeeeeeeeeeeeeeeOeeeOeOO mmmemmemememememmemememeemememememememmemmememeememeememememememeemmememeemememememememememmemmememmmmmememeemeemeeemememmmmeeememmmememememememememememememmeemememmmmeemeemememmmemmeeeeeeeemememeemeeeeememeemememememmmmeeemeeeemmeeeeeeeeememmmememmmem QWQWQWQWQWQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ GGGGGGecreeeeeeasasasasasaseseseseseses....
6iQce� WKe� WeQGeQc\�oI� WKe eOemeQWs Wooooooo IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIorororororoorororororororororoorororooroorooooorooroorrrorrroororrorrrorrrrrrororrorrrroorrrrrrrrrroooorrrroooorrrrrrorm�m�mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm�mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm popopopppopopopopopopopopopopopopopopoppoppopopopoopopopopopoppppopopopopopppppoopopopopopopoppopoppppopopoppppopoopopopoppppppoppppopopooooopoooopppoooopopopopooopopopppooppoopoooopopooopppopooopopopoooopppooopooopoppopoooppoooopoooppppppp ssisisssssississisisissisisisissisissississisisssisisisssisssisssisssissssississsssssssssisisssssisississssssssisssssisssssissssssisiisiiisississississsss WiWiWiWiWiWiWiWiWiWiWWiWiiiWiWiWiWiWWWiWiWiiWiiiWiWiWiWiiiWiWWWWiiiiWiWiWiWiWiWWiWiWiWiWiWiWiWiWWiWiWWWWWiWiWiWiWWWWWWWiWiWWWWiWWiWWWiiW YYYYYYYYYYYeYeYeYeYeYeYeYeYeYYYYYYYYYeYeeYeeYeYeYYYYYYeYeYYYYYeYeYeYYYYYeYeYeYeYYYYYYYYYeYYYYYYYYYYYYYYeeYYYeeYYeeeYeeeYYeYYeeYYYYYeYeYYYYeYYYYeeYYY iiiiiiiiiiiiiioQoQoQoQoQoQsss�s�s�s�E\E\E\E\E\E\ OOOOOOososososososiQQQQQQJJJJJJ
eOecWroQs�Gecreases�wKiOe
7Ke� WeQGeQc\� iQcreases Ior� eOemeQWs� Wo� JaiiiiQiQiQiQiQiiiQiQiQii � eOeccWcWcWcWcWrorororororoQQQQQsQ �� IoIoIoIoIoIormrmrmrmrmrmiQJ
QeJaWiYe�ioQs�as�WKe�Qumu Eer�oI�YaOeQce eeOecWroQs�iQcrererererereasasssssees�
7KereIore��eOemeQWs�sKow�Oess�meWaOOic�cKaKK racWer�acrososososososssssss WKe�perioG.

1
1

1

1
1

1

(b) ,W�is�soIW���caQ�coQGucW�eOecWriciiW\W\���Oowow GGeQsiW\.
,W�caQ�reacW�wiWK�waWer�Wo�Iorm aaONaOaOi�i aQaQG�K\K\GrGroJoJeQeQ JJasas.��
,W�caQ�reacWcW�wiWK�KaOoJeQs�Wo�Ioormrm KKaOa iGeses.

�)r��s�������+r �2��O���� �)r2r2++ �a�aT�T��� ���� ++�� �J�J� ���
)r��s�������&O� �J���� � ��)r&O� ��s�s�s �

1
1

1 ma
for

balanc
chemi
eTuat
1 ma

for sta
symb

(a) (i) 6uOIur� JaiQs� ox\JeQ� Wo� Iorm� suOIur� GioxiGe� �� WKe� oxiGaWioQ� sWaWe� oI�
suOIur iQcreases Irom � Wo ��

1
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[Turn over

5

End of Answer Scheme

(b) 2xiGes�oI�QiWroJeQ
&arEoQ�moQoxiGe
2xiGes oI�QiWroJeQ�are�IormeG�WKrouJK�WKe�reacWioQ�oI�QiWroJeQ�aQG�ox\JeQ
uQGer�KiJK�WemperaWure�iQ�WKe�eQJiQe.
&arEoQ�moQoxiGe�is�IormeG�WKrouJK�WKe�iQcompOeWe�comEusWioQ�oI�peWroO��
IueO�iQ�WKe�eQJiQe.

1
1
1 

1

9 (a) 7Ke�smaOOer�WKe�parWicOe�si]e��WKe�OarJer�WKe�surIace�area�Ior�reacWioQ�Wo�
occur.
7Kis�iQcreases�WKe�IreTueQc\�oI�coOOisioQs�EeWweeQ�reacWaQW�parWicOes��
resuOWiQJ�iQ�a�IasWer�reacWioQ.

1

1

(b) $GG�a fixed mass oI�maJQesium�sWrip�Wo�K\GrocKOoric�aciG�oI
IixeG�coQceQWraWioQ.
&oOOecW�WKe volume oI�K\GroJeQ�Jas�coOOecWeG�usiQJ�a�Jas�s\riQJe�aQG�
measure�WKe�YoOume�oI�K\GroJeQ�Jas�coOOecWeG�aW�regular time intervals
�eJ.����secoQGs�.
5ecorG�WKe�YaOues�coOOecWeG�aQG�plot a graph oI�YoOume�oI�K\GroJeQ�Jas�
coOOecWeG�aJaiQsW�Wime.
5epeaW�WKe�experimeQW�usiQJ�maJQesium�powGer�iQsWeaG�oI�maJQesium�
riEEoQ.�&ompare�WKe�slopes of the graph oEWaiQeG�Ior�EoWK�riEEoQ�aQG�
powGer�Wo�iQYesWiJaWe�WKe�raWe�oI�reacWioQ.

1

1
1 

1

1

(c) (i)
(ii)

ExoWKermic
6iQce�maJQesium�is�a�more�reacWiYe�meWaO�WKaQ�copper��
7KereIore�iW�GispOaces�copper�Irom�iWs�suOIaWe�Wo�Iorm�maJQesium�
suOIaWe�aQG�copper�meWaO.

1
1
1 

5

End of Answer Scheme

(b) 2xiGes�oI�QiWroJeQ
&arEoQ moQoxiGe
2xiGes oI�QiWroJeQ�are�IormeG�WKrouJK�WKe�reacWioQ�oI�QiWroJeJeJeJeJeJeQQQQQQ aQaQaQaQaQaQGGGGGG oxoxoxoxoxox\JeQ
uQGer�KiJK�WemperaWure�iQ�WKe�eQJiQe.
&arEoQ�moQoxiGe�is�IormeG�WKrouJK�WKe�iQcompOeWe�comomommmomEuEuEuEuEuEussWioioiooooQ oI ppppppeWeWeWeWeWeWrorororororoOOOOOO ������
IueO�iQ�WKe�eQJiQe.

1
1
1

1

(a) 7Ke�smaOOer�WKe�parWicOe�si]e��WKe�OarJer�WKe�sururururururrurIaIaIaaIaIaIaIaIaIaIaaaaaIaaaaIaaaaIaIaIaIaaaaIaaaaaaIIaIaaaaaIaIaIaIaIaIaaIaIaIaaIaIaIaaIaaaaIaaIaIaaaIaIaIIIaaIaIaaIaIIIaIIIIIIIIaaceccececececececececececececeeceececeeceeceeecececeeeecececeeececeeceeeceeececececeececececececeeceececeececeeececeeceeeceeececceeeceececeececcceecececccececcecececeececccececccceeccceecceeececccccceccccccccccccee aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaarerererererererererererereeerererererererererereereerererererrreeeerereererereerererrreererrrerererererrreerererrrreerererrrreeeeeererrereeerererreererreeeereeeeeeeeereeeeeereeeeeeeeeeeeeeeeereeeeeeeeaa�aaaa�aa�a�a�aaaaaaaaaa�aaaaaaaa�aaaaaaaa�aaaaaaaaaaaaaaaaaaa�aaaaaa�aa�aaaaaaaaaaaaaaaaa�aaa�aaaaaaaaaa�a IoIoIoIoIooIoIoIoIoIoIoIoIooIoIoIoIoIoIoIoIoIoIoIIoIoIoIoIooIoIoIoIIooIoIoIoIoIoIoIoIoIoIoIoIoIoIoIoIoIoIooIoIoIoIoIIIoIoIoIoIoIIIIooIooIoIoIoIIoooooIIIIooIIoooIooooIooIoIoIIooIooIooooooooooooooooIooooooooI rrrrrrrrrrrrrrrrrrrrrrrr�rrrrrrrrr�r�rrrr�r�rr�rrrrrr�rrrrrrrerererererrerrrrrrerrereereerrrererereererererererrreeereeeeacacacacacacWiWiWiWiWiWioQoQoQoQoQoQ WWWWWWoooooo
occur.
7Kis�iQcreases�WKe�IreTueQc\�oI�coOOisioQs�EeWweeQ�reaacWaQW�papapapapaparrrrrWr iiiiici Oes�s�s�s�s�s��
resuOWiQJ�iQ�a�IasWer�reacWioQ.

1

1

(b) $GG a fixed mass oI�maJQesium�sWrip�Wo�K\GrocKOK oric�aciG�oIIIIII
IixeG�coQceQWraWioQ.
&oOOecW�WKe volume oI�K\GroJeQ�Q Jass cooOOecWeG�ususiQiQJJ aa JaJ s�s\riQJe�aQG
measure�WKe�YoOume�oI�K\GroJeQeQ JJJasas ccoOOeecWcWeGeG aaW�W reregugular time intervals
�eJ.����secoc QGs�.
5ecorG�WKe�YaOues�coOOecWeG�aQQG�plp ott aa gggraraphph oIo �YoOume�oI�K\GroJeQ�Jas�
coOOecWeG�aJaiQsW�Wime.
5epeaW�WKe�experimeQW�usiQJJ mamaaJQJQesiuiumm powGer�iQsWeaG�oI�maJQesium�
riEEoQ.�&omparre�e WKWKee sls oppeses oof ff ththe e graph oEWaiQeG Ior EoWK riEEoQ aQG�
powGer�Wo�iQQYeYesWs iJiJaWe�WKKee�raaWeWe ooI�I reacWioQ.

1

1
1

1

1

(c) (i)
(ii)

ExoWKeK rmmicic
6i6iQcQcce�e mamaJQJQesesiuium�is�a�more�reacWiYe�meWaO�WKaQ�copper��
7K7KerereIeIIoro e�e�iWiW GGispOaces�copper�Irom�iWs�suOIaWe�Wo�Iorm�maJQesium�
suOIOIaWaWe�e�e aQaQG�copper�meWaO.

1
1
1
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6ecoQGar\�)our Express�aQG�)iYe�1ormaO�$caGemic
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1$0E
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Science (Physics / Chemistry / Biology) 5076, 5078/01
Paper���0uOWipOe�&Koice 11 May 2018

1 hour
$GGiWioQaO�maWeriaOs��0uOWipOe�&Koice�$Qswer�6KeeW

READ THESE INSTRUCTIONS FIRST

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

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

EacK�correcW�aQswer�wiOO�score�oQe�marN. $�marN�wiOO�QoW�Ee�GeGucWeG�Ior�a�wroQJ�aQswer.
$Q\�rouJK�worNiQJ�sKouOG�Ee�GoQe�iQ�WKis�EooNOeW.
$�cop\�oI�WKe�'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.

For Examiner¶s Use

��
Parent¶s Signature

7Kis�GocumeQW�coQsisWs�oI�9 priQWeG�paJes��iQcOuGiQJ�WKe�coYer�paJe.
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Multiple Choice Questions (40 marks)
$Qswer�aOO�TuesWioQs.

1 $�sWuGeQW�mixes����cm��sampOes�oI�aciG�soOuWioQ�wiWK�GiIIereQW�YoOumes�oI�aONaOi�soOuWioQ.
$W�eYer\����secoQGs��WKe�sWuGeQW�measures�WKe�cKaQJe�iQ�WemperaWure.
:KicK�piece�oI�apparaWus�is�not QeeGeG"

A Jas�s\riQJe
B� �measuriQJ�c\OiQGer
C  WKermomeWer
D sWop�waWcK

2 $�separaWioQ�WecKQiTue�is�sKowQ�EeOow.�

:KicK�pair�oI�mixWures�caQ EesW�Ee�separaWeG�E\�WKe�aEoYe�WecKQiTue"
A aTueous�soGium�cKOoriGe�aQG�aTueous�copper�II��suOIaWe
B� � GiOuWe�K\GrocKOoric�aciG�aQG�aTueous�poWassium�K\GroxiGe
C  maJQesium�carEoQaWe�aQG�GiOuWe�QiWric�aciG
D  ]iQc�oxiGe�aQG�aTueous�caOcium�QiWraWe

3 7Ke�WaEOe�sKows�WKe�meOWiQJ�aQG�EoiOiQJ�poiQWs�oI�Iour�suEsWaQces.
:KicK� oI� WKe� IoOOowiQJ� suEsWaQces� coQWaiQs parWicOes WKaW� are sOiGiQJ� pasW� eacK� oWKer� aW� room�
WemperaWure �����&�"�

meOWiQJ�poiQW����& EoiOiQJ�poiQW����&

A ±���� ±���

B ±��� ��

C �� ���

D ��� ����
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4 $Tueous� soGium� K\GroxiGe� is� aGGeG� Wo� aTueous� saOW� =� aQG� a� wKiWe� precipiWaWe IormeG.� 7Ke� wKiWe�
precipiWaWe�GissoOYeG wKeQ�excess�soGium�K\GroxiGe�is�aGGeG.

:KeQ� WKis� reacWioQ�was�compOeWeG��aOumiQium�IoiO� is�aGGeG� Wo� WKe�soOuWioQ.�7Ke�Jas�JiYeQ�oII� WurQeG�
Gamp�reG�OiWmus�EOue.

:KaW�is�aTueous�saOW�="

A caOcium QiWraWe
B OeaG�II��suOIaWe
C ]iQc�QiWraWe
D ]iQc�suOIaWe

5 7Ke�s\mEoOs�Ior�Wwo�ioQs�are�sKowQ�EeOow.

:KicK�oI�WKe�IoOOowiQJ�sWaWemeQWs�is�correcW"
A %oWK�WKe ioQs�coQWaiQ�WKe�same�QumEer�oI�eOecWroQs.
B %oWK�WKe�ioQs�coQWaiQ�WKe�same�QumEer�oI�proWoQs.
C 7Ke�IOuoriGe�ioQ�coQWaiQs�more�eOecWroQs�WKaQ�WKe�soGium�ioQ.
D 7Ke�soGium�ioQ�coQWaiQs�more�QeuWroQs�WKaQ�WKe�IOuoriGe�ioQ.

6 6WaWemeQW����1oQ�meWaOs�sKare�eOecWroQs�Wo�aWWaiQ�eOecWroQic�coQIiJuraWioQ�oI�a�QoEOe�Jas.
6WaWemeQW����1oQ�meWaOs�sKare�eOecWroQs�Wo�Iorm�coYaOeQW�compouQGs.
:KicK�oI�WKe�IoOOowiQJ�is�Wrue"
A %oWK�sWaWemeQWs�are�correcW��aQG�sWaWemeQW���expOaiQs�sWaWemeQW��.
B %oWK�sWaWemeQWs�are�correcW��EuW�sWaWemeQW���Goes�QoW�expOaiQ�sWaWemeQW��.
C 6WaWemeQW���is�correcW�EuW�sWaWemeQW���is�iQcorrecW.
D 6WaWemeQW���is�correcW�EuW�sWaWemeQW���is�iQcorrecW.

7 :KicK�cKaQJe�occurs�wKeQ�maJQesium�EoQGs�wiWK�cKOoriQe"��
A &KOoriQe�Ooses�seYeQ�eOecWroQs�Wo�Iorm�a�QoEOe�Jas�coQIiJuraWioQ.�
B &KOoriQe�sKares�eOecWroQs�wiWK�maJQesium�Wo�Iorm�a�moOecuOe�oI�maJQesium�cKOoriGe.�
C 0aJQesium�JaiQs�Wwo�eOecWroQs�Ior�Iorm�0J�� ioQs.
D 0aJQesium�Ooses�Wwo�eOecWroQs�Wo�Iorm�0J�� ioQs.

)±19
9

1a�21
11
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8 ���cm� oI�QiWroJeQ�Jas�reacWs�wiWK ���cm� oI�ox\JeQ�Jas� Wo�proGuce�QiWroJeQ�GioxiGe. 7Ke�cKemicaO�
eTuaWioQ�Ior�WKe�reacWioQ�is�JiYeQ�EeOow�

1� �J����������2� �J���� ��12���J��
:KaW�are�WKe�YoOumes�oI�WKe�Jases�remaiQiQJ�aW�room�WemperaWure�aQG�pressure"

YoOume�oI�Jases���cm�

QiWroJeQ ox\JeQ QiWroJeQ�GioxiGe

A �� �� ���

B �� �� ��

C �� �� ��

D �� �� ��

9 ���J�oI�maJQesium oxiGe��0J2��reacWs�compOeWeO\�wiWK�����cm� oI�GiOuWe�QiWric�aciG.�

7Ke�cKemicaO�eTuaWioQ�oI�WKe�reacWioQ�is�as�IoOOows�
0J2��s� ������+12���aT� 0J�12�����aT� � +�2��l�

:KaW�is�WKe�coQceQWraWioQ�oI�WKe�aciG�useG"�
>reOaWiYe�aWomic�masses��$r��2������0J����@
A �.����moO�Gm�

B �.����moO�Gm�

C ��moO�Gm�

D ��moO�Gm�

10 :KicK� suEsWaQce� EeOow� wiOO� not reacW� wiWK� aTueous� poWassium� K\GroxiGe� EuW� wiOO� reacW� wiWK� GiOuWe�
K\GrocKOoric�aciG�Wo�Iorm�a�saOW�aQG�waWer"

A aOumiQium�oxiGe
B carEoQ�moQoxiGe
C copper�II��oxiGe
D QiWroJeQ�GioxiGe

11 :KicK�pair�oI�reaJeQWs�caQ�Ee�EesW�useG�Wo�prepare�iQsoOuEOe�maJQesium carEoQaWe"

reaJeQW�� reaJeQW��

A maJQesium ammoQium�carEoQaWe

B maJQesium cKOoriGe caOcium�carEoQaWe

C maJQesium oxiGe poWassium�carEoQaWe

D maJQesium suOIaWe soGium�carEoQaWe
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12 :KicK�oI�WKe�IoOOowiQJ�reacWioQs�wiOO�KaYe�WKe�sOowesW�raWe�oI�reacWioQ"

reacWioQ�A  reacWioQ B   reacWioQ�C  reacWioQ�D 

13 :KaW�GeWermiQes�WKe�*roup oI�aQ�eOemeQW�iQ�WKe�PerioGic�7aEOe"
A 7Ke�QumEer�oI�compOeWeO\�IiOOeG�eOecWroQ�sKeOOs.
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Mark Scheme
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$OOocaWeG

� A � B �� D �� B >�@ eacK
� D � D �� D �� A ���m�max
� C � C �� B �� D
� C � C �� A �� C
� A �� C �� A �� D

�� purpose Qame�oI�suEsWaQce

reGuciQJ�WKe�aciGiW\�iQ�soiO calcium oxide / calcium hydroxide / 
lime / slaked lime / calcium carbonate

WesWiQJ�Ior�preseQce�oI�
carEoQ�GioxiGe�Jas limewater / calcium hydroxide

WesWiQJ�Ior�preseQce�oI�
cKOoriGe�ioQs�iQ�waWer

acidified silver nitrate / acidified 
lead(II) nitrate / acidified silver sulfate
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=�EeOoQJs�Wo�group II Eecause�>�@
iW�coQWaiQs�two valence electrons.�25
,W�Kas�two electrons iQ�WKe�outermost electron shell.�>�@

;�:���reMect: :�;���

7Ke� compouQG� IormeG� Kas� a� giant lattice structure >�@.� 7Kus�� OarJe�
amouQW�oI�eQerJ\�is�QeeGeG�Wo�overcome strong electrostatic forces of 
attraction between the oppositely charged ions >�@.

5eMecW�� ³EreaN� sWroQJ� eOecWrosWaWic� Iorces� oI� aWWracWioQ´�� ³EreaN� ioQic�
EoQGs´��³JiaQW�ioQic�sWrucWure´��³opposiWeO\�cKarJeG�parWicOes���moOecuOes���
aWoms´.
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lime / slaked lime /////////////////// cccccccccaccccc lciummmmmm caccccc rbononononononatatatatatate

WesWiQJ�Ior�preseQce�oI�
carEoQ�GioxiGe�Jas limewater / calcium hyhyyyyydrdrdrdrdrdroxide

WesWiQJ�Ior�preseQce�oI�
cKOoriGe�ioQs�iQ�waWer

acacidified sisilvlverer nnitrate / acidified
leeadad(I(II) nnititraratete /// acacididddified silver sulfate

�m�eacK
ReMect: chemical formula oof f suuubsbstatancnceses
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��c� ,W�Kas�eight valence electrons � a completely filled valence shell �
does not need to take in, give out or share electrons with other 
elements.� >�@
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$Q�aOOo\�is�a�mixture containing aW�OeasW�one metal with other elements 
/ substances.�

,W�is�more corrosion-resistant / does not rust easily.�

0ass��)e�2���preseQW� �����x������ �300 kg >�@

0oOe��)e�2�  ������x�������·����x��������x����� �1875 mol >�@

0oOe�raWio����)e�2� ����&
�����������.�

0ass��&� �����.��x���� �33 750 g / 33.75 kg >�@

1oWe�
�. $OOow�E&)�Ior�wroQJ�aQswer.
�. ±��iI�Qo�wroQJ�uQiWs�wriWWeQ Ior�IiQaO�aQswer.

Limestone >�@�is�useG�Wo�remoYe�siOicoQ�GioxiGe.�,W�decomposes at high 
temperature iQ�%OasW�IurQace�Wo�proGuce�Easic�calcium oxide >�@��wKicK�
reacWs�wiWK�siOicoQ�GioxiGe.

6uOIur�GioxiGe�Jas�dissolves in rainwater��proGuciQJ�acid rain >�@.�7Kis�
causes�WKe�waWer�EoGies�Wo�Ee�more�aciGic� killing marine/aTuatic lives /
fishes >�@.
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/ow�meOWiQJ�poiQW���Oow EoiOiQJ�poiQW���OiJKW�JreeQ�iQ�coOour���Goes�QoW�
coQGucW�eOecWriciW\���exisW�as�GiaWomic�moOecuOes
>$Q\�two@�

&KOoriQe�Kas�aQ�eOecWroQic�sWrucWure�oI�2.8.7 >�@��KeQce�iW�coQWaiQs�3
electrons shells >�@�IiOOeG�wiWK�eOecWroQs.�7KereIore��iW�is�iQ�perioG��.

&l� �J������=Q��s��� =Q&l���s��
�m�±�correcW�EaOaQceG�eTuaWioQ���m�±�correcW�sWaWe�s\mEoOs

Chlorine is more reactive than bromine >�@. +eQce�� iW� caQ� displace 
bromine >�@�Wo�Iorm�poWassium�cKOoriGe�aQG�EromiQe.
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0ass��)e�2���preseQW� �����x������ �300 kg >�@
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0ass��&� �����.��x���� �33 750 g / 33.75 kg >�@

1oWe�
�. $OOow�E&)�Ior�wroQJ�aQswer.
�. ±��iI�Qo�wroQJ�uQiWs�wriWWeQ Ior�IiQaO�aQswer.

Limestone >�@ is�useG�Wo�remoYe siOicoQ GioxiGe.�,W�dedecompososososososeseseseseses at high 
temperature iQ�%OasW�IurQace�Wo�prp oGuce�Easic�calccciuium oxide >�@��wKicK�
reacWs�wiWK�siOicoQ�GioxiGe.

6uOIur�GioxiGGe�Jas�dissolves in rraiainnwataterer��� prproGoGuciQJ�acid rain >�@.�7Kis
causes�WKe�waWer�EoGies�Wo�Ee�momorere aaciciGiGiccc�� kikilllling marine/aTuatic lives /
fishes >�@.
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/ow�meOWiQQJJ popop iQiQW�W ��� OoOoww EoEoiOi iQJ�poiQW���OiJKW�JreeQ�iQ�coOour���Goes�QoW�
coQGucW�eOeOecece WrWricicciWi \���exexisi W�as�GiaWomic�moOecuOes
>$Q\�two@

&KOoriQe�Kas�aQ�eOecWroQic�sWrucWure�oI�2.8.7 >�@��KeQce�iW�coQWaiQs�3
electrons shells >�@ IiOOeG wiWK eOecWroQs. 7KereIore� iW is iQ perioG �.
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C� A� B �oQO\�aQswer�

&arEoQ�is more reactive than zinc >�@� EuW�less reactive than sodium
>�@.�+eQce� iW�GispOaces�]iQc Irom�]iQc�oxiGe�EuW�QoW�soGium� Irom�soGium�
oxiGe.

%\�NeepiQJ�soGium�iQ�oiO��WKe�oiO�creates a physical barrier >�@�WKaW�
preYeQWs�WKe�surIace oI�soGium�meWaO�Wo�come�iQ�coQWacW�wiWK�oxygen gas
>�@ aQG�water / water vapour >�@��wKicK�causes�corrosioQ.
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$ ±�QiWric�aciG or�+12�

% ±�iroQ�meWaO or�)e
& ±�K\GroJeQ�Jas or�+�

' ±�iroQ�,,��QiWraWe or�)e�12���
E ±�iroQ�,,��K\GroxiGe or�)e�2+��
) ±�ammoQia or�1+�

�m�eacK��accept chemical formula

)e�� ����2+± )e�2+��
�m�±�correcW�eTuaWioQ���m�±�EaOaQceG�eTuaWioQ

$�meWaO�carEoQaWe�wiOO�produce carbon dioxide gas��iQsWeaG�oI�K\GroJeQ�
Jas. 25� $� meWaO� carEoQaWe� does not produce hydrogen gas wKeQ�
reacWeG�wiWK�aciG.
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C� A� B �oQO\�aQswer�

&arEoQ�is more reactive than zinc >�@� EuW�less reactive thanananananan ssssssododododododium
>�@.�+eQce� iW�GispOaces�]iQc Irom�]iQc�oxiGe�EuW�QoW�soGiumumumumumum IIIIIIrorororororommmm sosososososoGium�
oxiGe.
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preYeQWs�WKe�surIace oI�soGium�meWaO�Wo�come�iQQQQQQ cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccoQoQoQoQoQoQoQoQoQooQooQoQoQoQoQoQoQoQoQoQoQooQooQoQoQooQoQoooQoQooooQooQoQoQoQoooQoQoQoQQoQoQooQoQoQQoQoQoQoQoooQQQoQoQQQQQQoQoQooQQQQooQQQooQQQoQooQQQQoQoQQQooQoQQQooQoQQQQQoQQQQQQQQQQQQQoQQQo WaWaWWaWaWaWaWaWaWaWaWaWaWaWWaWaaWaWaWaWaWWaWaWaWaWaWaWaWWWaWaWaWaWWWWWaWaWaWaWaWaWWWWWaWWWWaWaWWWaWWaWWaWaWaWWaaWWaWaWWaWWWWWWWWaaWWWaWaaaaWaWaaWaWaWWWWaWaWaWaWaWWWWaaaWaWaWaWaWaWaaaaaaaaWWWaaaWaaaaWaWWaaaaaWaWWWWWWaWWWWWWWWW cWcWcWcWcWccWcWcWcWcWcWcWcWcWcWcWcWcWcWcWcWcWcWcWcWccWcWcWcWcWcWcWcWcWccWcWcWcWcWcWcccWcWccWccWcWWWcWcWcWcWWWWcWWcWcWWWWWWcWcWcWcWcWWWcWWWWcWWcWcWWWWWcWccWcWcWcWcWWWWccccWcWcWcWWccccWWccccccWccccWcWWcccccWcWW wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwiWWWWiWWWiWiWWWWiiiWWiWWWWiiWWWWWWiWWWWWiWiiWiiWiWiWWiiiWiiiiiWWWWWWiiWiWiWiWWiiiiiWiWiWiiiWWWWiWiWWWWWWWWWKKKKKKKKKK oxooooo ygen ggggggasasasasasas
>�@ aQG�water / water vapour >�@��wKicK�causeeeeeeeesssssssssssssssssssssssssssssssssssssssss�sssssssssssssssssssssssssssss�cococccoccocoooocococococcoccococococccccccccococcccccococcccocoooccccooooooccocococcococoooocccccoccccococococococcccccoocccooocococcccococooooccccocococcocccocccccocccooooocococcooooocccooocoococc rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ososososoososososososososososososososososososososossoooosoosososososossosssososoososososossososossososooooosossosososssssoossosooosossssooosooosooooosoosooosososoooossssososossooooossoooooooooooosoosoosoosoosoososssssioiioiiioioioioioioioioioioioioioiooioooioooioiooioooiooooooioooioooooiooooooooooiooioooioiooooooooooooooiooooiooooooooooooioooooiooooooooooioooooooioooooQQQQQQQQQQQQQQQ.QQQQQ.QQ.QQQQQQQQQQQQQ.QQQQQQQQQQ.QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ..........

>�@

>�@

>�@

7oWaO� �

a�

E�

c�

$ ±�QiWric�aciG or�+12�

% ±�iroQ�meWaO or )e
& ± K\GroJeQe Jas or�+�

' ± iroQ�,,��QiWraWe or�)e�12���
E ±�iroQ�,,��K\GroxiGe or�)e�2+2+���
) ±�ammoQia or 1+�

�m�eacK��acccec pttt chchemicicalal fforormumulal

)e�� ����2+± )e)e�2�2�2+�+�+ ��
�m�± corrrrececW�W�eTeTuauaWiWioQQ�� �m�m�±�EaOaQceG�eTuaWioQ

$ meWaO cararEoEoQaQaWeWe wiOO$ produce carbon dioxide gas��iQsWeaG�oI�K\GroJeQ
Jas. 25 $$ mmmeWaO� carEoQaWe� does not produce hydrogen gas wKeQ�
reacWeG�wiWK�aciG.

>�@

>�@

>�@�

7oWaO� �
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��a��i�

��a��ii�

��E��i�

��E��ii�

��c��i��

��c��ii�

)racWioQaO�GisWiOOaWioQ

,W�cKaQJes�Irom�moving rapidly in random directions / moving at great 
speed in different directions Wo�sliding over each other randomly / in 
different directions wiWKiQ�WKe�OiTuiG.

EacK�ox\JeQ�aWom�gains two electrons from magnesium >�@��IormiQJ�
oxiGe�ioQ.�Each magnesium atom loses/transfers two electrons >�@�Wo�
ox\JeQ��IormiQJ�maJQesium�ioQ.

EacK�ox\JeQ�aWom�shares two valence electrons >�@�wiWK�two fluorine 
atoms >�@.

1oWe��1m deducted if students only shows valence electrons

>�@

>�@

>�@

>�@

>�@

>�@

7oWaO����

O  O 

 N N 

�� �

c��i��

c��ii�

\J > @
atoms >�@.

1oWe��1m ddededucctetedd if students only shows valence electrons

>�@

>�@

>�@

7oWaO���

O O

NN NN
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��a�

��E�

��c��i�

��c��ii�

��c��iii�

+iJK�GeQsiW\���+iJK�meOWiQJ�aQG�EoiOiQJ�poiQWs���coQGucWs�eOecWriciW\���
coQGucWs�KeaW���maOOeaEOe���GucWiOe���sKiQ\�surIace ��6oOiG�aW�room�
WemperaWure���PiQN�ErowQ�soOiG
>$Q\�two@�

Heat/Burn copper metal in air / in oxygen to produce copper(II) 
oxide. >�@
7o�aQ�excess amount of CuO� add a IixeG�YoOume�oI�sulfuric acid aQG
sWir�WKe�mixWure.�>�@
Filter Wo�remoYe�WKe�excess�&u2�Irom�WKe�mixWure. >�@
Warm/Heat WKe�IiOWraWe�Wo�saWuraWioQ�aQG�WKeQ�allow it to cool Ior�
cr\sWaOOi]aWioQ�Wo�occur.�>�@

Copper(II) carbonate is used up.�

$W�a�KiJKer�coQceQWraWioQ��WKere�are�more reactant particles per unit 
volume >�@.�+eQce��WKe�freTuency of effective collisions between 
particles increases >�@��OeaGiQJ�Wo�a�IasWer�raWe�oI�reacWioQ.

*rapK�sKowiQJ�half the volume of carbon dioxide gas aQG faster rate 
of reaction compareG�Wo�*rapK��. *rapK�must be labelled.�

>�@

>�@

>�@

>�@

>�@

7oWaO����

���a��i�

���a��ii
��

���E�

$Womic�raGius�increases down the group >�@aQG�decreases across the 
period >�@.

7Ke�eOemeQWs�cKaQJes�Irom�metals to non-metals across the period �
becomes less metallic across the period � metallic to non-metallic 
character across the period >�@�aQG�WKe�oxiGes�cKaQJes�Irom�basic to 
acidic across the period >�@.

PK\sicaO�properW\�WreQG��melting or boiling point decreases � density 
increases >�@

&KemicaO�properW\�WreQG��chemical reactivity increases >�@

>�@

>�@

>�@

c��i�

c��ii�

c��iii�

cr\sWaOOi]aWioQ�Wo�occur.�>�@

Copper(II) carbonate is used up.

$W�a�KiJKer�coQceQWraWioQ��WKere�are�more reactant particleeeeeessss s s pepepepepeperrrrrr ununununununitiitititit 
volume >�@.�+eQce��WKe�freTuency of effective collisionnnnnns s s s s s bebebebebebetwtwtwtwtwtween
particles increases >�@��OeaGiQJ�Wo�a�IasWer�raWe�oI�reacWWioioioioioiooQ.Q.Q.Q.Q.Q.Q

*rapK�sKowiQJ�half the volume of carbon dioxididididididddddddddddddddddddddddddddeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee eeeeeeeeeeeee eeeeee eeee eeeeeeeeeeeeeeeeeeeeeeeeeeeeee gagagagaggagagagaaaagagagagagagaggagggagagaggagagagagagaagagagagagagggggaaagagagaggagagagagggagagagaggagaggaggagagggggagggagagaggggagggaagagagggaagagagggagagagagagggggagaggagagagagaagaaggaggggggaaggggagagaggaggagaaggagggagggggaaagggaagagaggggggggggggggggg ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss aQaQaQaQaQaaaaaaQaQaQaQaQaQaQaQaQaQaQaQaQaQQQaQaQaQQQaQaQaQaQaQaaaaaaaaaQaQaQaQQaQaQQQaaQaaaaaQaQaQQaQaQQQQaQaQaQaaaaQQaQaQaQaaQQaaaaaQaQaQaQaQaaaaaaaQQaQaaaQQQaaaQaaaQaaQaaaQaaaQaaaaaaQQaaQQQaQQaaaaQaQaaQaaaaaaaQQQQaaQQQa GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG fafafafafafafff ster rrrratatatatatateeeeee 
of reaction compareG�Wo�*rapK��. *rapK�muststttttt bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee eeeee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee eeeeee eeeeeeeeeeeeeeeeeeeeee llalallallalallalalalalalalalaaalallaaaaaaalalalaalaalallaalalalalaaallllalalaaaaalaaaaaalalaaalaaaaaaalllalallallalalalalalalalalaaaaaaaaaaabebebebebebbebebebebebebebebebebebebebebebebebbbebbebebebebebebebebebbebebebbbbebebebebebbebebebebebbbebebbebebbebebebeebebebebbbbeeeebebeebebeeebeebbeebebbebebebebebeeeeebebebbebebbbbeeeebbbeeebeeebeebbebeebebbbbbeebeebbbbebebebbebeeebeebbbbbbbbbbbbbb llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllededededeededeedededededededededededededededededeeededededeedeeeddedededededeeddddededeedeededededededededededededededededededeeddedeededdedddddededdededededdededdddeedededddededdedeeededededeededdeedddddededdeedeedeeedeeededddedddedddddee .

>�@

>�@

>�@

>�@

7oWaO���

a��i�

�a��ii
��

��E�

$Womic�raGius�increases down the group >�@aQG�deded ccreases across the 
period >�@.

7Ke�eOemeQWsW �cKaQJes�Irom meetatalsls too nononn--memetat ls across the period �
becomes less metallic acrossss tthehe ppererioioodd �� mem tallic to non-metallic 
character across the period >�>�@@ aQaQGG WKWKe�e�oxo iGGese �cKaQJes�Irom�basic to 
aca idic across thhe peperiiodo >�@.@.

PK\sicaO�proppererW\W\�WreQGQG�� memeltltiningg or boiling point decreases � density 
increases >�@

&KemicaOO prprp opoperee W\\ WWrereQGQ ��chemical reactivity increases >�@

>�@

>�@

>�@
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���c� 5eacWioQ�coQGiWioQ�>�@��sWaWe�WKe�use�oI�eiWKer�water / steam / dilute acids

'aWa� coOOecWioQ� >�@�� counting the number of bubbles produced / 
measure volume of gas produced at regular intervals / measure lost 
in mass over regular intervals

&omparisoQ�oI�GaWa�>�@�
7Ke�EeaNer� �� WesW�WuEe���EoiOiQJ�WuEe�with more bubbles produced will 
be magnesium, followed by iron. Silver will not have any bubbles 
produced as it is unreactive towards acid.

25

Measure the gas collected at regular intervals and plot a graph of 
volume of gas produced over time / Measure the lost in mass at 
regular intervals and plot a graph of mass reading on scale balance 
against time.� 7Ke� JrapK� wiWK� steepest gradient will be magnesium,
IoOOoweG�E\�iron��IoOOoweG�E\�silver which shows a horizontal line due 
to its chemical unreactivity.�

-usWiIicaWioQ�oI�reOaWiYe�posiWioQs�>�@�
+eQce��magnesium is the most reactive, followed by iron, and silver 
is the least reactive.��or�Yice�Yersa� >�@�

7oWaO����

��c� 5eacWioQ�coQGiWioQ�>�@��sWaWe�WKe�use�oI�eiWKer�water / steam / dilulululululutttttet aacccicicicids

'aWa� coOOecWioQ� >�@�� counting the number of bubblesesssss pppppprorororororodudududududucececccc d /
measure volume of gas produced at regular intervalalalalalalssssss / / / / / / memememememeaaaaaasurrrreeeeee lolololololostststststst 
in mass over regular intervals

&omparisoQ�oI�GaWa�>�@�
7Ke�EeaNer� �� WesW�WuEe� ��EoiOiQJ�WuEe�with mororororororre eeeeeeeeeee eee eeeeeeee e e eeeeeeeeeeeeeeee eeeeeeeeee eeeeeeee eeeeeeeeeeeeeeeee eeeeeeeeeeeeeeeeeeee e eee eeeeeeeeeeeee bubububbububbbubbubbububububbuubbububububububububububbbuububuubububbubbbububbubububbubububububbububbbubbubbububububububububbubububububububububuububbbububububuububbubububuubuububbuuuuuubbubububbuubuubbububububuubbubuubbubbbbb bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb leleleleeleleleleleelellleleleellelelellelelellelelelelelelelellelelelelelelllelelelelelelleleelelelleleeleleleleleleeleeleleeleeleeeeeleleeleleeeeeleeleeeeleeeeeeeleeeeeeeeeeeeeeeeeeeeeeleeeessssssssssssssssssssssssssssssssssssssssssssssssss s ssssssssss sss ss sss ssssssssssssssssssssssssssssssssssss pppppppprprrrrrrprrppppprrrrrpppprppprrpprrprp ododododododucucucucucucedededededed wwwwwwililililililllllll
be magnesium, followed by iron. Silver will nononononononnnnonoooooononononooooooonnonoooonnononnonoooonooonooooooonoooooooooooooooooooooooooootttttttttttttttttttttttttttttt ttttttttttttttttttt t tttttttttttttttt t tttttttt t tt hhhhhhahhhhhhhhhhahahahahahhhhhhhhahhhhhhhhhhhhhhhahhhhhhhhhahahhhhhahhhhahhhhhhhhhhhhhhahhhhhhahahhhahahhhhhahahahhhhhhahhhahhhahhahaahhhh vvve aaaaaanynynyyyy bubbbbbbblblblblblbleseseeee  
produced as it is unreactive towards acid.

25

Measure the gas collected at reguulara  interrvavalsls aandnn plot a graph of 
volume of gas produced oveer r titimeme / MeMeasasa urure e the lost in mass at 
regular intervals and plot a graraphph oof f mamam ssss rreading on scale balance 
against time.� 7Ke� JrapK� wiWK� ststeeeepepestst ggraradid ent will be magnesium,
IoOOoweG�E\ iron��IoOOoweG�E\�sisis lvlverer wwhihichch sshoh ws a horizontal line due 
tot  its chemical ununrereacactivityy.�

-usWiIicaWioQ ooI�I rereOaO WiYee ppososiWiWiooQsQsQ >>�@�
+eQce��magnesiuum m isiss tthehe mmost reactive, followed by iron, and silver 
is the leaaststt rreaeactctivive.��o�or�r�Yice�Yersa� >�@�

7oWaO���
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Section Marks
A /10
B /20
C /10
Total /40

1ame &Oass 5eJisWer�1umEer

6E&21'$5<���E;P5E66��
0,'�<E$5�E;$0,1$7,21�����

6&,E1&E��&+E0,675<� ����
May 2018 
� Kour

READ THESE INSTRUCTIONS FIRST

:riWe�\our�Qame��cOass�aQG�reJisWer�QumEer�oQ�aOO�WKe�worN�\ou�KaQG�iQ.�
:riWe�iQ�GarN�EOue�or�EOacN�peQ.
<ou�ma\�use�a�soIW�peQciO�Ior�aQ\�GiaJrams��JrapKs��WaEOes�or�rouJK�worNiQJ.
'o�QoW�use�sWapOes��paper�cOips� JOue or�correcWioQ�IOuiG.�

Section A
7Kere�are�ten TuesWioQs�iQ�WKis�secWioQ.�$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�WKe�Eoxes�proYiGeG�oQ�page 4.

Section B 	 C
$Qswer�all TuesWioQs�iQ�WKe�spaces�proYiGeG.

7Ke�QumEer�oI�marNs�is�JiYeQ�iQ�EracNeWs�>��@�aW�WKe�eQG�oI�eacK�TuesWioQ�or�parW�TuesWioQ.�
$�cop\�oI�WKe�PerioGic�7aEOe�is�priQWeG�oQ�paJe��.

Pasir�5is�6ecoQGar\�6cKooO

This document consists of 9 printed pages (inclusive of this page).

6eWWer��0r�0oKG�5iIIaii [Turn over
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�

Section A: Multiple Choice Questions [20 marks]

21 $�mixWure�coQWaiQs�aQ�orJaQic�OiTuiG�J��aQG�a�GiOuWe�soOuWioQ�oI�poWassium�cKOoriGe.�
/iTuiG�J EoiOs�aW��� o&�aQG�is�immisciEOe�iQ�waWer.

:KicK�Wwo�meWKoGs�oI�separaWioQ�sKouOG�Ee�useG�iQ�seTueQce�Wo�oEWaiQ�sampOes�oI�OiTuiG�J IirsW�
EeIore soOiG�poWassium�cKOoriGe"

meWKoG�� meWKoG��

A use�a�separaWiQJ�IuQQeO eYaporaWioQ

B eYaporaWioQ suEOimaWioQ

C GisWiOOaWioQ IiOWraWioQ

D IiOWraWioQ eYaporaWioQ

22 :KicK�GiaJram�represeQWs�a�mixWure�oI�GiaWomic�eOemeQWs"

A B 

C D 

23 7Ke�GiaJrams�represeQW�Iour�GiIIereQW�compouQGs.

,Q�wKicK�row�are�WKe�compouQGs�correcWO\�QameG"

� � � �
A ammoQia soGium�cKOoriGe meWKaQe waWer

B meWKaQe ammoQia soGium�cKOoriGe waWer

C waWer ammoQia meWKaQe soGium�cKOoriGe

D waWer meWKaQe ammoQia soGium�cKOoriGe
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�

24 6WuG\�WKe�IoOOowiQJ�reacWioQ�scKeme.

:KaW�is�WKe�iGeQWiW\�oI�meWaO�carEoQaWe�W"�

A copper�II��carEoQaWe�������� B iroQ�II��carEoQaWe������������������������������������

C iroQ�III��carEoQaWe D ]iQc�carEoQaWe

25 7Ke�GiaJrams sKow�a�series�oI�experimeQWs�carrieG�ouW�usiQJ�cKOoriQe�waWer�aQG�EromiQe�waWer.���

:KicK�WesW�WuEe� A� B� C�or�D sKows�Qo�cKaQJe�iQ�coOour"�

26 :KicK�oI�WKe�IoOOowiQJ�processes�is�aQ�eQGoWKermic�reacWioQ"

A comEusWioQ B Iree]iQJ

C pKoWos\QWKesis D respiraWioQ

meWaO�
carEoQaWe�

W
meWaO�oxiGe�X carEoQ�GioxiGe

aTueous�saOW�Y
OiJKW�EOue�precipiWaWe�= GissoOYes
iQ�excess aTueous�ammoQia�Wo

JiYe�a�GarN�EOue�soOuWioQ

KeaW

GiOuWe�QiWric�
aciG

aTueous�
ammoQia

+ 

WuEe A WuEe B �����������������WuEe C WuEe D
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27 6uOIur�uQGerJoes�cKaQJes�wKeQ�iW�reacWs�wiWK�air�aQG�waWer.
7Ke suEsWaQces�WKaW�suOIur�Iorm�are�represeQWeG�iQ�WKe�IoOOowiQJ�sWaJes.���

6WaJe�� 6WaJe�� 6WaJe�� 6WaJe��
6 62� 62� +�62�

:KicK�oI�WKe�IoOOowiQJ�sKows�WKe�correcW�cKaQJe�iQ�oxiGaWioQ�sWaWes�oI�suOIur�iQ�eacK�sWaJe�oI�WKe�
process"

6 62� 62� +�62�

A � �� �� ��

B � �� �� ��

C �� � �� ��

D �� �� �� �

28 :KicK�sWaWemeQWs�aEouW�WKe�poOOuWaQW�carEoQ�moQoxiGe�are�correcW"�

����,W�is�a�coOourOess�aQG�oGourOess�Jas.
����,W�is�IormeG�E\�WKe�compOeWe�comEusWioQ�oI�QaWuraO�Jas.
����,W�reacWs�wiWK�WKe�KaemoJOoEiQ�iQ�WKe�EOooG�aQG�reGuce�WKe�WraQsporW oI�ox\JeQ.

A ��aQG�� oQO\

B ��aQG�� oQO\

C ��aQG�� oQO\

D �����aQG��

29 7Ke�GiaJram�sKows�a�compOeWe�circuiW.�

:KicK�soOiG��wKeQ�pOaceG�EeWweeQ�P aQG Q��wouOG�cause�WKe�OiJKW�EuOE�L Wo�OiJKW�up"

A copper

B K\GroJeQ�IOuoriGe

C soGium�cKOoriGe

D suOpKur

soOiG�EeWweeQ�
eOecWricaO�coQWacWs
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30 ,Q�WKe�preparaWioQ�oI�saOWs��wKicK�oI�WKe�IoOOowiQJ�wouOG�reTuire�WKe�use�oI�a�EureWWe�aQG�pipeWWe"

A caOcium�suOIaWe B soGium�suOIaWe

C siOYer�suOIaWe D ]iQc�suOIaWe

31 7Ke�GiaJram�sKows�aQ�upwarG�GeOiYer\�meWKoG�Ior�Jas�X.

:KaW�is�WKe�QaWure�oI�WKe�Jas"��

A 7Ke�Jas�is�soOuEOe�iQ�waWer�aQG�GeQser�WKaQ�air.

B 7Ke�Jas�is�soOuEOe�iQ�waWer�aQG�Oess�GeQse�WKaQ�air.

C 7Ke�Jas�is�iQsoOuEOe�iQ�waWer�aQG�GeQser�WKaQ�air.

D 7Ke�Jas�is�iQsoOuEOe�iQ�waWer�aQG�Oess�GeQse�WKaQ�air.

32 :KicK ioQic eTuaWioQ� represeQWs� WKe�QeuWraOisaWioQ�oI� GiOuWe� suOIuric� aciG�wiWK�aTueous� soGium�
K\GroxiGe"

A +� ����2+– +�2

B 1a2+�������+� 1a� ��+�2

C +�62� ���2+– 62��
– ���+�2

D 62��
– ���1a� 1a�62�

mixWure�oI�K\GrocKOoric�aciG�aQG�
maJQesium�riEEoQ

Jas�X

poWassium�
K\GroxiGe�peOOeWs�
as�Gr\iQJ�aJeQW

KeaW
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33 7Ke�GiaJram�sKows�a�cooOiQJ�curYe�oI�sWeam.�

:KicK�oI�WKe�IoOOowiQJ�opWioQs�correcWO\�GescriEes�WKe�cKaQJes�WKaW�occur�EeWweeQ�poiQWs�C Wo D"�

separaWioQ�oI�parWicOes eQerJ\�oI�parWicOes aWWracWiYe Iorces�
EeWweeQ�parWicOes

A Gecreases iQcreases Gecreases

B Gecreases Gecreases iQcreases

C iQcreases iQcreases Gecreases

D iQcreases Gecreases iQcreases

34 $Q�eOemeQW�Kas�aQ�aWomic�QumEer�oI��.

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

A ,W�Iorms�ioQs�E\�OosiQJ�eOecWroQs.

B ,W�Kas�Iour�occupieG�eOecWroQ�sKeOOs�iQ�eacK�oI�iWs�aWoms.

C ,W�is�aQ�uQreacWiYe�Jas�aW�room�WemperaWure�aQG�pressure.

D ,W�is�IouQG�iQ�*roup�IV oI�WKe�PerioGic�7aEOe.

35 $Q�eOemeQW�;�Iorms�aQ�ioQ�oI�;��.

:KicK�Jroup�oI�WKe�PerioGic�7aEOe�is�WKis�eOemeQW�IouQG�iQ"

A *roup�I

B *roup II

C *roup�V

D *roup VI

We
m
pe
ra
Wu
re
��
&

Wime��miQ
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36 6ome�]iQc carEoQaWe�was�reacWeG�wiWK�excess�GiOuWe�QiWric�aciG.�

7Ke� JrapK� sKows� WKe� YoOume� oI� carEoQ� GioxiGe� Jas� eYoOYeG� aW� ��� secoQG� iQWerYaOs� uQWiO� WKe�
reacWioQ�Kas IiQisKeG.�*rapK�� sKows�WKe�resuOWs�oEWaiQeG�Irom�WKis�reacWioQ.�

:KicK�oI�WKe�IoOOowiQJ�couOG�KaYe�EeeQ�cKaQJeG�Wo�proGuce�JrapK��"

A 7Ke�coQceQWraWioQ�oI�aciG�was�GouEOeG.�

B 7Ke�coQceQWraWioQ�oI�aciG�was�KaOYeG.

C 7Ke mass�oI ]iQc carEoQaWe�was�KaOYeG.

D 7Ke�parWicOe�si]e�oI�WKe�]iQc carEoQaWe�was�GouEOeG.

37 7Ke�reacWioQ�EeWweeQ�K\GrocKOoric�aciG�aQG�caOcium�carEoQaWe�is�sKowQ.

�+&l ��&a&2� &a&l2 ��+�2���&2�

:KaW�YoOume�oI��.��moO�Gm� K\GrocKOoric�aciG�is�QeeGeG�Wo�reacW�compOeWeO\�wiWK �.��J�oI�caOcium�
carEoQaWe��0r  �����"
�����������������������
A ���cm� B ���cm�

C ����cm� D ����cm�

38 :KicK�oI�WKe�IoOOowiQJ�suEsWaQces�is�not preseQW�iQ�WKe�reacWioQ�GuriQJ�WKe�exWracWioQ�oI�iroQ"�

A caOcium�oxiGe B caOcium�carEoQaWe

C caOcium�K\GroxiGe D caOcium�meWasiOicaWe

JrapK �

JrapK��

103



�

39 :KicK�oxiGe�wiOO�QeiWKer�reacW�wiWK�aciGs�Qor�aONaOis"

A carEoQ�GioxiGe B carEoQ�moQoxiGe

C maJQesium�oxiGe D ]iQc�oxiGe

40 7Ke�resuOWs�oI�WKree�meWaO�GispOacemeQW�experimeQWs�are�WaEuOaWeG�as�sKowQ.
��

experimeQW meWaO
meWaO�QiWraWe�soOuWioQ

J12� K12� L12�

� J � Qo�reacWioQ L GispOaceG

� K J GispOaceG � L GispOaceG

� L Qo�reacWioQ Qo�reacWioQ �

:KaW�is�WKe�orGer�oI�reacWiYiW\�oI�WKese�meWaOs"

mosW�reacWiYe����������������������������� OeasW�reacWiYe

A J K L

B K L J

C K J L

D L J K

End of Paper
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Section A
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Section A

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

1 (a) 8se�three worGs�Irom�WKe�Eox�EeOow�Wo�GescriEe eacK�suEsWaQce�iQ�7aEOe��.�.
7Ke�worGs�caQ�Ee�useG�oQce��more�WKaQ�oQce��or�QoW�aW�aOO.����������������������� ��

                                                         Table 1.1

For 

Examiner’s 

Use

suEsWaQce GiaJram GescripWioQ�worGs

A 

��«««««««««««

��«««««««««««

��.««««.««««««..

B 

��«««««««««««

��«««««««««««

��.««««.««««««..

C 

��«««««««««««

��«««««««««««

��.««««.««««««..
>�@

(b) (i) ExpOaiQ�wK\�suEsWaQce�A wiOO�coQGucW�eOecWriciW\ wKeQ�GissoOYeG�iQ�waWer.

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

(ii) 6uJJesW�aQoWKer�wa\�oI�maNiQJ�suEsWaQce�A coQGucW�eOecWriciW\.

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

soOiG OiTuiG Jas aWom moOecuOe

eOemeQW compouQG� �mixWure ioQs
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2 6poWs�oI�GiIIereQW�coOoureG�G\es�were�pOaceG�aOoQJ�a�peQciO�OiQe oQ�a�sKeeW�oI�cKromaWoJrapK\�
paper.�7Ke�paper�was�WKeQ pOaceG�iQ�a�soOYeQW.

)iJ.��.��sKows�WKe�cKromaWoJram oEWaiQeG.

���������������������������%OacN������� %Oue� � *reeQ� �PurpOe� 2raQJe����� 5eG

Fig. 2.1

For 

Examiner’s 

Use

(a) :KicK�pK\sicaO�properW\�aOOows�cKromaWoJrapK\�Wo�separaWe�compoQeQWs�oI�WKe�G\es"

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

(b) %aseG�oQ�)iJ. �.���wKaW�caQ�Ee�GeGuceG�aEouW�WKe�compoQeQWs�oI�WKe�EOacN�G\e"

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

(c) 6uJJesW�wK\�WKe�sWarW�OiQe was�GrawQ�iQ�peQciO OiQe�aQG not iQ iQN Ior�WKis�experimeQW"�

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

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

peQciO�OiQe
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3 +\GroJeQ�EromiGe�Kas�a�meOWiQJ�poiQW�oI�±�� o&�aQG�a�EoiOiQJ�poiQW�oI�±�� o&. For 

Examiner’s 

Use

(a) 'raw a� µGoW�aQG�cross¶�GiaJram�Wo�sKow� WKe�arraQJemeQW�oI�eOecWroQs� iQ�a�moOecuOe�oI
K\GroJeQ�EromiGe.�6Kow�oQO\�WKe�ouWer�sKeOO�eOecWroQs.�

>�@�

(b) +\GroJeQ�EromiGe GissoOYes�iQ�waWer�Wo�Iorm�aQ�aciGic�soOuWioQ wKicK�is�coOourOess.

(i) *iYe�WKe�IormuOa�oI�WKe�ioQ�wKicK�causes�WKe�aciGiW\.

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

(ii) 'escriEe�wKaW�is�seeQ�wKeQ�cKOoriQe�Jas�is�EuEEOeG�WKrouJK�WKe�soOuWioQ.

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

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

(iii) &oQsWrucW� aQ� ioQic� eTuaWioQ�� iQcOuGiQJ sWaWe� s\mEoOs�� Ior� WKe� reacWioQ� \ou� KaYe�
GescriEeG�iQ�(ii).�

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

109
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4 =iQc�EOeQGe�is�aQ�ore�WKaW�coQWaiQs�maiQO\�]iQc�suOIiGe��=Q6�.�7Ke�exWracWioQ�oI�]iQc�Irom�iWs�ore
KappeQs�iQ�WKe�EOasW�IurQace.�

7Ke�ore�oI�]iQc�EOeQGe�is�roasWeG�iQ�air��ox\JeQ��Wo�Iorm�]iQc�oxiGe�wKicK�is�WKeQ�reGuceG�wiWK�
carEoQ�moQoxiGe�iQ�WKe�EOasW�IurQace��simiOar�Wo�WKe�exWracWioQ�oI�iroQ�Irom�KaemaWiWe.

7Ke�exWracWioQ�oI�]iQc�caQ�Ee�represeQWeG�E\�WKe�eTuaWioQ�as�sKowQ.

=Q2���&2� =Q���&2�

For 

Examiner’s 

Use

(a) 6WaWe�wKicK�suEsWaQce�is�reGuceG�aQG�JiYe�a�reasoQ�Ior�\our�aQswer.�

suEsWaQce�reGuceG�«..«««««««««««««««««««««««««««««.�

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

(b) =iQc�proGuceG�E\�WKe�EOasW�IurQace�is�oIWeQ�aOOo\eG�Wo�iQcrease�iWs�KarGQess aQG�sWreQJWK.
%rass�is�aQ�aOOo\�oI�]iQc aQG�copper.�

(i) 'raw�WKe�sWrucWure oI Erass�iQ�WKe�Eox proYiGeG�iQ�)iJ. �.�.

Fig. 4.1 >�@

(ii) :iWK�reIereQce�Wo�\our�GrawiQJ�iQ�)iJ. �.���expOaiQ�wK\�Erass�is�KarGer�aQG�sWroQJer�
compareG�Wo�pure�]iQc.

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

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

«...««««««««««««««««««««««««««««««««««« >�@
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5 7Ke�reacWioQ�EeWweeQ�copper�II��oxiGe�aQG�K\GroJeQ�caQ�Ee�represeQWeG�E\� WKe�eTuaWioQ�as
sKowQ.

&u2�s����+��J�� �+�2�J����&u�s�

,Q�WKis�reacWioQ���.�� J�oI�soOiG�copper�II��oxiGe was�useG.�

For 

Examiner’s 

Use

(a) (i) &aOcuOaWe�WKe�QumEer�oI�moOes�oI�copper�II��oxiGe useG�iQ�WKe�reacWioQ.�

>�@

(ii) +eQce�� GeWermiQe� WKe� QumEer� oI� moOes� oI� K\GroJeQ� Jas� is� reTuireG� Ior� aOO� WKe�
copper�II� oxiGe Wo�Ee�useG�up�iQ�WKe�reacWioQ.�

>�@

(b) ,W�is�aOso�NQowQ�WKaW�����cm� oI�K\GroJeQ�Jas�was�useG�iQ�WKe�reacWioQ.�

(i) 8siQJ�\our�aQswer�Irom�(a)��GeWermiQe�WKe�OimiWiQJ�reaJeQW.�
ExpOaiQ�\our�aQswer�cOearO\�E\�sKowiQJ aOO reOeYaQW�caOcuOaWioQs.�

>�@

(ii) +eQce�or�oWKerwise��caOcuOaWe�WKe�mass�oI�waWer�Yapour�proGuceG�aW�WKe�eQG�oI�WKe�
reacWioQ.
��

>�@
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6 ParW�oI�WKe�PerioGic�7aEOe�is�sKowQ�iQ�)iJ. �.�.
7Ke�OeWWers�are�not WKe�acWuaO�cKemicaO�s\mEoO�oI�WKe�eOemeQWs.

For 

Examiner’s 

Use

Fig. 6.1

)or�eacK�oI�WKe�IoOOowiQJ�sWaWemeQWs��GeciGe�wKeWKer�WKe�sWaWemeQW�is�Wrue�or�IaOse�aQG�sWaWe�a�
reasoQ�Ior�\our�GecisioQ.�

(a) W is�more�meWaOOic�WKaQ�=.

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

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

(b) V is�Oess�reacWiYe�WKaQ�W.

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

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

(c) V Kas�a�Oower�meOWiQJ�poiQW�WKaQ�W.

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

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

(d) X Kas�more�eOecWroQ�sKeOOs�WKaQ�Y.

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

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

V

W

X

Y

=
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7 6WuG\�WKe�IOowcKarW�EeOow�aQG�aQswer�WKe�TuesWioQs�WKaW�IoOOow.

Fig. 7.1

For 

Examiner’s 

Use

(a) ,GeQWiI\�suEsWaQces�A Wo�F.

A ««««««««««««««««...�

B ««««««««««««««««...�
��

C ««««««««««««««««...�

D ««««««««««««««««...�

E ««««««««««««««««...�

F ««««««««««««««««...� >�@

(b) :riWe�a EaOaQceG�cKemicaO�eTuaWioQ�Ior�aQ\�one oI�WKe�reacWioQs�GescriEeG�iQ�)iJ. �.�.

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

coOourOess�
soOuWioQ�oI�

Earium�saOW�A
suOIuric�aciG�

coOourOess�
soOuWioQ�B � wKiWe�soOiG�

C

coOourOess�Jas�D
WKaW�exWiQJuisKes�
OiJKWeG�spOiQW�wiWK�a�

µpop¶�souQG

�
coOourOess�
soOuWioQ�E

aGG�]iQc�meWaO

wKiWe�precipiWaWe F

aGG�aTueous�
siOYer�QiWraWe

6WuG\�WKe�IOowcKarW�iQ�)iJ.��.��aQG�aQswer�WKe�IoOOowiQJ�TuesWioQs.�
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8 (a) $�cKemicaO�compaQ\�maNes�saOWs�Ior�use�iQ�iQGusWries.�7aEOe��.� sKows�some�Qames�aQG�
IormuOae�oI�saOWs�wiWK�WKe�Qames�oI�WKe�aciGs�aQG�oWKer�compouQGs�useG�Wo�maNe�WKem.

&ompOeWe�WKe�WaEOe�E\�wriWiQJ WKe�missiQJ�iQIormaWioQ.��

Table 8.1

Qame�oI�saOW IormuOa�oI�
saOW

Qame�oI�aciG�
useG�Wo�maNe�saOW

Qame�oI�WKe�oWKer�
compouQG�useG�Wo�maNe�

saOW

soGium�suOIaWe 1a�62�

poWassium�pKospKaWe K�P2� pKospKoric�aciG

siOYer�cKOoriGe $J&l

caOcium�pKospKaWe pKospKoric�aciG caOcium�K\GroxiGe

For 

Examiner’s 

Use

>�@

(b) )iJ. �.� sKows�a�rusWeG�car.�+oweYer� QoW�aOO�WKe�parWs�KaYe�rusWeG.�7Ke�areas�WKaW�KaYe�
QoW�rusWeG�are�eiWKer�paiQWeG�or�KaYe�pOasWic�coaWiQJs.�

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

� �

)iJ.��.�

ExpOaiQ�Kow�WKe�paiQW�aQG�pOasWic�coaWiQJ�caQ�sOow�GowQ�rusWiQJ.

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

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

(c) +armIuO�Jases�reOeaseG�iQWo�WKe�aWmospKere�caQ�Iorm�aciG�raiQ�wKicK�speeGs�up�rusWiQJ.�

1ame�one sucK�Jas�wKicK�causes�aciG�raiQ�aQG�sWaWe�iWs�source.��

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

rusWeG�areas

pOasWic�coaWiQJ

paiQWeG
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Section B

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

:riWe�\our�aQswers�iQ�WKe�spaces�proYiGeG.

For 

Examiner’s 

Use

9 5eaG�WKe�iQIormaWioQ�aEouW�cKOoriQe.�

(a) 7Ke�iQIormaWioQ�coQWaiQs exampOes�oI�a�mixWure.
,GeQWiI\�two mixWures�iQ�WKe�iQIormaWioQ.

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

(b) 7Ke�cKemicaO�s\mEoOs�oI�WKe�Wwo�cKOoriQe�isoWopes�are�sKowQ�EeOow.

&ompare�aQG�coQWrasW�WKe�sWrucWures�oI�WKe�QucOei�iQ�cKOoriQe�isoWopes.

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

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

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

&KOoriQe�raQNs�amoQJ�WKe�Wop�WeQ�cKemicaOs�proGuceG�WoGa\.�&KOoriQe�is�proGuceG�E\�
passiQJ� aQ� eOecWric� curreQW� WKrouJK� a� coQceQWraWeG� soOuWioQ� oI� soGium� cKOoriGe� or�
WKrouJK�moOWeQ�soGium�cKOoriGe.�7Kis�process�is�oQe�oI�WKe�mosW�imporWaQW�commerciaO�
processes� iQ� iQGusWr\. &KOoriQe�� iQ�oQe� Iorm�or�aQoWKer�� is�aGGeG� Wo�mosW�swimmiQJ�
pooOs��spas��aQG�puEOic�waWer�suppOies�Eecause�iW�NiOOs�EacWeria�WKaW�cause�Gisease.�0aQ\�
peopOe�aOso�use�cKOoriQe�Wo�EOeacK�WKeir�cOoWKes.�/arJe�paper�aQG�puOp�miOOs�use�cKOoriQe�
Wo�EOeacK�WKeir�proGucWs.�

7wo�QaWuraOO\�occurriQJ�isoWopes�oI�cKOoriQe�exisW��cKOoriQe����aQG�cKOoriQe���.
&KOoriQe�exisWs commoQO\�EoWK�iQ�WKe�EarWK
s�crusW�aQG�iQ�seawaWer�as�soGium�cKOoriGe.�
6maOOer�amouQWs�oI�poWassium�cKOoriGe�aQG�maJQesium�cKOoriGe�aOso�occur�iQ�seawaWer.

&KOoriQe�is�Yer\�reacWiYe.�7Ke�reacWioQ�EeWweeQ�cKOoriQe�aQG�oWKer�eOemeQWs�caQ�oIWeQ�
Ee�YiJorous. )or�exampOe��cKOoriQe�reacWs�expOosiYeO\�wiWK�K\GroJeQ�Wo�Iorm�K\GroJeQ�
cKOoriGe.
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(c) 0aJQesium�EurQs�iQ�cKOoriQe�Jas�Wo�proGuce�maJQesium�cKOoriGe. For 

Examiner’s 

Use

(i) &ompOeWe� 7aEOe� �.�� wKicK� JiYes� iQIormaWioQ� aEouW� WKe� Wwo� ioQs� iQ�maJQesium�
cKOoriGe.

Table 9.1

Qame�oI�ioQ QumEer�oI�
proWoQs

QumEer�oI�
QeuWroQs

QumEer�oI�
eOecWroQs

eOecWroQic�
sWrucWure

maJQesium�ioQ �� ���

cKOoriGe�ioQ �� �� >�@

(ii) 'raw�a�µGoW¶�aQG�cross�GiaJram�Wo�sKow�WKe�arraQJemeQW�oI�eOecWroQs�iQ�maJQesium�
cKOoriGe.�6Kow�oQO\�ouWer�sKeOO�eOecWroQs.�

>�@

(d) &KOoriQe�caQ�reacW�wiWK�K\GroJeQ Wo Iorm�K\GroJeQ�cKOoriGe.�+\GroJeQ�cKOoriGe�is�a�Jas�aW�
room�WemperaWure.���

(i) ,Q�Werms�oI�eOecWroQs��GescriEe WKe�EoQGiQJ�iQ�K\GroJeQ�cKOoriGe.

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

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

(ii) $W�room�WemperaWure��maJQesium�cKOoriGe�is�a�soOiG wKiOe K\GroJeQ�cKOoriGe�is�a�
Jas.
8se�\our�NQowOeGJe�oI�WKe�EoQGiQJ�iQ�maJQesium�cKOoriGe�aQG�K\GroJeQ�cKOoriGe�
Wo expOaiQ�WKe�GiIIereQce�iQ�pK\sicaO sWaWe.

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

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

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

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

«««««««««««««««««««««««««««««««««.««... >�@
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10 (a) +\GrocKOoric aciG�is�useG�Ior�rusW�remoYaO�wKiOe�soGium�K\GroxiGe�is�useG�iQ�GeWerJeQWs.� For 

Examiner’s 

Use

(i) 6WaWe� WKe�coOour�oI�8QiYersaO� ,QGicaWor� iQ�GiOuWe�K\GrocKOoric aciG�aQG� iQ�aTueous�
soGium�K\GroxiGe.�

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

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

(ii) ExpOaiQ�ErieIO\��iQ�Werms�oI�ioQs�iQ�soOuWioQ��WKe�reasoQ�Ior�WKe�GiIIereQce iQ�aciGiW\�
aQG�aONaOiQiW\�oI�K\GrocKOoric aciG�aQG�soGium�K\GroxiGe�soOuWioQs.�

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

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

(iii) 7Ke�reacWioQ�EeWweeQ�K\GrocKOoric aciG�aQG�maJQesium�meWaO proGuces�a�soOuEOe�
saOW��maJQesium cKOoriGe.�
'escriEe�WKe�sWeps�Wo�oEWaiQ�a�pure�sampOe�oI�maJQesium cKOoriGe Irom�WKe�reacWioQ.�

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

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

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

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

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

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

(b) ,Q�aQ�experimeQW����.� cm� oI��.���moO�Gm� soGium�K\GroxiGe�exacWO\�QeuWraOiseG���.��cm��

oI�K\GrocKOoric aciG.�8siQJ�WKe�cKemicaO�eTuaWioQ�proYiGeG�Ior�WKe�reacWioQ��caOcuOaWe�WKe�
coQceQWraWioQ�oI�WKe�K\GrocKOoric aciG�useG.

1a2+���+&l 1a&l���+�2�

>�@
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11 (a) )iJ. ��.� sKows WKe speeG oI�reacWioQ�EeWweeQ�caOcium�carEoQaWe�aQG�K\GrocKOoric�aciG�
iQ�Wwo�GiIIereQW�experimeQWs.�

ExperimeQW�� was�perIormeG�usiQJ����J�oI�powGereG�caOcium�carEoQaWe.�
ExperimeQW���was�perIormeG�usiQJ����J�caOcium�carEoQaWe�iQ�Oumps.�
��

For 

Examiner’s 

Us

(i) %aseG�oQ�WKe�JrapKs��compare�WKe�speeG�oI�reacWioQ Ior�WKe�Wwo experimeQWs.

««««««««««««««««««««««««««««««««««««.

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

(ii) 8se�\our�NQowOeGJe�oI�reacWiQJ�parWicOes�Wo�expOaiQ�wK\�WKe�parWicOe�si]e�oI�caOcium�
carEoQaWe�aIIecWs�WKe�speeG oI�reacWioQ.

««««««««««««««««««««««««««««««««««««.

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

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

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

(iii) :riWe� a� EaOaQceG� cKemicaO� eTuaWioQ�� iQcOuGiQJ� sWaWe� s\mEoOs�� Ior� WKe� reacWioQ�
EeWweeQ�caOcium�carEoQaWe�aQG�K\GrocKOoric�aciG.

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

YoOume�oI�carEoQ�GioxiGe�reOeaseG���cm�

Wime���s

)iJ.���.�
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(b) 6NeWcK�oQ�)iJ. ��.��WKe�speeG oI�reacWioQ�Ior�5 g of powdered calcium carbonate.
/aEeO�WKis�µExperimeQW��¶.���

>�@

(c) 7Ke�WemperaWure�oI�WKe�mixWures iQcreaseG GuriQJ WKe�reacWioQ�iQ�EoWK�experimeQWs ��aQG�
�.�

(i) 6uJJesW�wKeWKer�WKe�reacWioQs�are�exoWKermic�or�eQGoWKermic.�����
���������������������������
««««««««««««««««««««««««««««««««««««. >�@

(ii) ExpOaiQ iQ�Werms�oI�EoQG�EreaNiQJ�aQG�EoQG�IormiQJ�Ior�\our�aQswer�iQ�c (i).

««««««««««««««««««««««««««««««««««««.

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

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

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

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

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

(iii) 6uJJesW�a�meWKoG�WKaW�caQ�Ee useG�Wo�accuraWeO\�GeWermiQe�WKaW�aOO� WKe�aciG�Kas�
EeeQ�useG�up�GuriQJ�WKe�reacWioQ.

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

End of Paper
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6ecWioQ�$��6WrucWureG�4uesWioQs�>���marNs@

� �a� GescripWioQ�worGs

��soOiG
��ioQs
��compouQG

6WuGeQWs�iQcorrecWO\�sWaWe�
mixture Gue�Wo�WKe�GiIIereQW�
cKarJes.

��OiTuiG
��eOemeQW
��aWom

6WuGeQWs�iQcorrecWO\�sWaWe�solid
Gue�Wo�WKe�coQQecWiQJ�aWoms�or�
molecule

��Jas
��compouQG
��moOecuOe

6WuGeQWs�iQcorrecWO\�sWaWe�
mixture Gue�Wo�WKe�GiIIereQW�
coOoureG�sKapes�IaiOiQJ�Wo�
appreciaWe�WKe�OiQe�or�as�
atoms.

$Q\�orGer

>�@

�E� �i� PreseQce�oI�moEiOe�ioQs�Wo�acW�as
cKarJe�carriers�Wo�eQaEOe
coQGucWioQ�oI�eOecWriciW\

0issiQJ�Ne\�Werms�oI�moEiOe�ioQs�acW�as�
cKarJe�carriers.�Students state free 
electrons which is reserved for metals.

>�@

�ii� +eaWiQJ�$�WiOO�iW�meOWs���$�is�iQ�
moOWeQ�sWaWe.�

6WuGeQWs� sWaWe� eOecWroO\sis� aQG�
eOecWropOaWiQJ�iW�as�a�meWKoG.�

>�@

>7oWaO����marNs@

� �a� 'iIIereQW� soOuEiOiWies oI� compoQeQWs� iQ�
soOYeQW

0aQ\� sWuGeQWs� wroWe� soOuEiOiW\� as� a� oQe�
worG�respoQse.�)aiOiQJ�Wo�sWaWe�soOuEiOiW\�oI�
WKe�G\es.�

>�@

�E� &oQWaiQs�EOue��purpOe�aQG�oraQJe 0osW�wKo�JoW�wroQJ�IaiOeG�Wo�iQGicaWe�EOue�
as�weOO�as�WKe\�IeOW�iW�wasQ¶W�perIecWO\�iQ�OiQe.

>�@

�c� *rapKiWe�&arEoQ�iQ�WKe�peQciO�is�iQsoOuEOe�
iQ� WKe� soOYeQW� aQG� wouOG� QoW� aIIecW� WKe�
resuOWs.

6WuGeQWs� IaiOeG� Wo�aQswer�TuesWioQ�oI�wK\�
peQciO�was�useG�E\�oQO\�sWaWiQJ�wK\�iQN�is�
QoW� useG.� 6ome� useG� µOeaG¶� as� a� Werm� Wo�
expOaiQ�aEouW�WKe�carEoQ�Irom�peQciO.

>�@

>7oWaO����0arNs@
� �a�

0osW� couOG� QoW� recaOO� Kow� Wo� Graw� WKe�
EromiQe�eOecWroQs�properO\.�/eIW�EOaQN.
/eJeQG�sWaWeG�oQO\�as�K\GroJeQ�EromiQe >�@

��marN�Ior�eYer\���correcW�
aQswers

%r

�E� �i� PreseQce�oI�moEiOe�ioQs�Wo�acW�as
cKarJe�carriers�Wo�eQaEOe
coQGucWioQ�oI�eOecWriciW\

0issiQJ�Ne\�Werms�oI mmoEoEiOiOee ioQs�acW�as
cKarJe�carriers.�Studdenents sstatate free
electrons which is reseserervevedd for metals.

�ii� +eaWiQJ $�WiOO�iW�meOWs���$�is�iQ
moOWeQ�sWaWe.

6WuGeQWs� sWaWaWeWe eeOeOecWc roO\sis� aQG
eOecWropOaWiQJQJ iiW�W�asas aa meWKoKoG.G.�

>7oWaO����marNs@

� �a� 'iIIereQW� soOuEiOiWies oI� compoQeQWs� iQ�
soOYeQW

0aaaaQ\Q\Q\Q\Q\Q\\Q\\Q\\\\\Q\Q\Q\\Q\Q\Q\Q\Q\\\Q\\\\\\\\\\\\\Q\Q\Q\\Q\\Q\\\\\\\\\\Q\\\\\\\\\\\\\\\Q\\\\\\\\\\\\\Q\\\\\\\\\\\\\\\\\\\\\ sssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssWuWuWuuWuWuuWuWuWuWuWuWuWuWuWuWuWuuuuWuWuuWuWuWuWWWuWuuWuWuWuWuWWWWuWuWWuWuWWWuWuWWWWuWWuuWWWuWWuWuWuWuWWWWuWuuWuWWWWWuWuWWuWuWWuWWuWuWuuWuWuWuuuuWuWuWuuuWuuuuuuuuWuuuuuuuuuuuuuWuuuuuuuuuuuuuWuuuGeGeGeGeGeGeGeGeGGeGeGeGeGeGeGeGeGGeGeGeGeGeGeGeGeGeGeGeGeGeGeGeGeGeeGeGeGeGeGGeGeGeGeGeGeGeGeGGGeGGGGeeGeGGGeGeGGeGeGeGeGeGeGeeGeGeGeGeGeGGeeGeGeGeGeGGGeGeeGeGeGeGeGeGeGeGGeGeeGeGeGeeGeeGGGGGeeeGeeGGeGeeGGeeeeeGGeeeeGeeGeGeeeeeGeGeeeeGeeGeeeeGeeGGGGGeGeGGGeGGeeQWQWQQWQWQQWQQWQQWQWQWQWQWQWQWQWQWQQWQWQQQWWQWQWWQWQWQWQWQWQWQWQWWWQWQWQWWWWWWQWWWQWWWWWQWQWWQWQWQWQWWQWWQWWQWQWWWWQWWQWQWQWQWQWQWQQWWQWQWQWQWQQQQQQWQQQWQWQWQQQQQQQQQQWQQQQQQQQQQQQQQQQWQQQQQQQQQQQWQWWWssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss wwrwrwrwrwrwrwwwwwwwwrwrwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww oWoWoWoWe�eee sosooOuOuOuOuEiEiEiEiOiOiOO W\\\\� as� a� oQe
wooorGrGGGrGGrGGrGGGrGGGGGrGrGGGGGGGGGGGrGrGGGGGGrGrGGGGGGGrGGGGGrGGGGGGGGGGGrGGGGGGGGGGGGrGGrGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreseseeesesesesesesesessseseseseseseessesessseseseseeesessesssssseseseseseseeeesseseseseseseseseeseeseeseseeseseeeseeeseseeeeeeseeeseeeeseeeeeeeseeseeeseseeeeeeeseeeeeseseesesseseesseeesessesssssseesssssssspopopoppopopopopopopoppopopopopopopoppopopppopopopopoppooppopopopppopopopopopopoppopppopopppopoppppppopoopoppppppopopopopoppooopooopopopopoooopopoopopopoooopooopoppooooooooopoooopoooopoooooooopoooooopopopopopopoooooooooppppppp QsQsQQsQsQQsQQsQsQsQsQsQsQsQsQsQsQsQsQsQsQQQsQsQsQQssQsQsQsQsQsQsQsQsQsQsQsQsQsQsQsQssQsQsQQsQsssQssQsQQQssssssQQsQsssQsQsQsQQssQssssQssssQssQsQsQssQsQsQsQsssQssQQQQQQsQsQQQsQQQQsQQQQsQQQQQQsQQQQseeeeeee.e.eeee.e.ee.e.e.ee.e.eeeee.eeeeeeeeeeee ))aaaiOiQJQJQQ Wo�sWsWsWsWaWaWaWaWe�e�e�e�soOuEiOiW\�o
WKe�G\es.

�E� &oQWaiQs�EOue��purpOe�aQG�oraQJe 0osWs �wKo�JoW�wrooQJQJ�IaiOeG�Wo�iQGicaWe EOue
as�weOOOO asas�WKe\�IeOWW iiWW�wasQ¶W�perIecWO\�iQ�OiQe

�c� *rapKiWe�&arEoQ�iQ�WKe�peQciOO isis iiQsQsoOoOuEOee�
iQ� WKe� soOYeQW� aQG� wouOG� QoWoW aaIIIIecW� WKKe�e
resuOWs.

6W6WuGuGeQeQWsWs IIaiOeG� Wo�aQswer�TuesWioQ�oI�wK\
pepeQQciO�was�useG�E\�oQO\�sWaWiQJ�wK\�iQN�is
QoQoW� useG. 6ome� useG� µOeaG¶� as� a� Werm� Wo
exexpOaiQ�aEouW�WKe�carEoQ�Irom�peQciO.

>7>7oWoWaOaO�� ��0arNs@
� �a�

0osW� couOG� QoW� recaOO� Kow� Wo� Graw� WKe
EromiQe�eOecWroQs�properO\.�/eIW�EOaQN.
/eJeQG�sWaWeG�oQO\�as�K\GroJeQ�EromiQe

aQswers

%%r
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�E�
�i� +� 6WuGeQWs�wroWe�eTuaWioQs�oI�+%r�or�+� . >�@
�ii� &oOourOess�soOuWioQs�sWarWs�Wo�WurQ�

reGGisK�� ErowQ
6WuGeQWs� GescriEeG� WKe� GispOacemeQW�
reacWioQ� iWseOI� raWKer� WKaQ� coOour�
oEserYaWioQs.� 6ome� sWaWeG� \eOOow� iQsWeaG�
oI�reGGisK�ErowQ.�

>�@

�iii� &l���J� ���%r� �aT��
�&l� �aT����%r���aq��

>�@ ±�correcW�cKemicaO
IormuOa�ioQs
>�@ ±�correcW�sWaWe�s\mEoOs
��QG marN�is�oQO\�awarGeG�iI�WKe
�sW marN�is�JiYeQ�

9er\�poorO\�GoQe.�����couOG�QoW�Go�WKis�
TuesWioQ�aQG�couOG�QoW�EaOaQce�eTuaWioQ.�
1eeG�Wo�reYisiW�WKis�Wopic.

>�@

>7oWaO����marNs@
� �a� 6uEsWaQce�reGuceG��=Q2�Kas�EeeQ�

reGuceG�����������������>�@
5easoQ��=Q2�Kas�OosW�aQ�ox\JeQ�aWom�Wo�
Iorm�=Q���oxiGaWioQ�QumEer�oI�=Q�Kas�
GecreaseG�Irom����iQ�=Q2�Wo���iQ�=Q.�>�@

substance reduced���mosW�iQcorrecWO\�sWaWe�
as�MusW�=Q.
Reason: sWuGeQWs� are� aEOe� Wo� expOaiQ� WKe�
Ooss� oI� ox\JeQ� Wo� iGeQWiI\� WKe� suEsWaQce�
reGuceG.�+oweYer��WKeir�pKrasiQJ�is�wroQJ�
usiQJ�oxygen has been reduced from zinc 

oxide.��

>�@

�E� �i�
mosW�sWuGeQWs�wKo�maGe�misWaNes�Grew�
orGerO\� arraQJeG� aWoms� or� GiG� QoW�
GiIIereQWiaWe� WKe� si]e� oI� WKe� aWoms�
eQouJK.�
WKe�si]e�oI�WKe�aWoms�eQouJK.�/aEeOOiQJ�
miJKW�KeOp.�

>�@

�ii� 7Ke GiIIereQW�si]eG�aWoms�GisrupWs�
WKe�orGerO\�arraQJemeQW >�@
oI�pure�meWaO.�7Kis�maNes�iW�
KarGer�Ior�WKe�Oa\ers�Wo�sOiGe�oYer�
oQe�aQoWKer >�@�WKereE\�maNiQJ�iW�
KarGer.�

0osW�IaiO�Wo�JeW�WKe�IuOO�marNs�E\�eiWKer�
omiWWiQJ�different size disrupts orderly 

arrangement. >�@

>7oWaO����marNs@

� �a� �i� 0r�oI�&u2� ��������� ���

1o.�oI�moOes�oI�&u2�
 ଴Ǥସ଴଼଴ൌ ͲǤͲͲͷͲ moOes >�@

>�@ correcW�cKemicaO
IormuOa�ioQs
>�@ ± correcW�sWaWe�s\mEoOs
��QG marN�is�oQO\�awarGeG�iI�WKe
�sW marN�is�JiYeQ�

>7>7oWoWaOaO�� �� marNs
� �a� 6uEsWaQce reGuceG� =Q2 Kas EeeQ

reGuceG�����������������>�@
5easoQ��=Q2�Kas�OosW�aQ�ox\JeQ�aWom�Wo�
Iorm�=Q���oxiGaWioQ�QumEer�oI�=Q�Kas�
GecreaseG�Irom����iQ�=Q2�Wo���iQ�=Q.�>�@

substance rereduduceedd���mososW�W�iQiQcocorrrreecWO\�sWaWe
as�MusW�=Q=Q=QQ..........
Reassssssssssooononononononnnonnononnononnonononnonnnonnnnonnnnnnonnnnnonononnnnnnonnonnnnnononnnonnnnnnnoonnnonnnnnnonnnnnnonnnononnnnnnnnnnnnnnonnnonnnooooooooooooooooonn::::::::::::::::::::::::::::::::::::::::::::::::::: sWsWssWsWsWsWsWsWsWsWsWsWsWssWsWsWsWsWsWsWsWsWsWsWsWsWssWssWsWssWssWsWssWssWsWWsWsWWsWsWsWsWsWsWWsWsWWWsssssssWsWsWsWsWsWsssWsWWWWsWsssWsWWsWWWsWWsWWWsWsWsWWsWsWWWWsWWWsWsssWWWsssssWsssssssWssWWWuGuGuGuGuGGuGuGuGGuGuGuGuGuGuGGuGuGuuuGuGuGuGuGuGuGuGGGuGuGuGuGuGuGuGuGuGuGuGuGuGuGGuGuGuGuGuuuGuuGuGuGuGuuGuGuGGuGGGuGuGuGuGuGGuGGuGGuGuuGGuGGGuGuGuuGGGGGGuGuuGGGGGGGGGuGGGGuGGuGuGGuGGGuGuGuGGGuGGGGuuGGuuuuGuuGuGuGuuuuGuuuGuuGuGGuuuGGGuGuuGeQeQeQeQeQeeQeQeeeQeQQeQeQeQeQeQeQQQeeQeQeQeQeQeQeQQeQeQeQQQeQeQeQeeeQeQeQeeeeQeQeeeeeQeeQeQQeeeeeeQQeQeeQeeQeQeQeQQQeeeeeQeQQQeQeeeQeQeQeQeeeeQeQeeQeQeeQeeeeeQeeeeeeeeeeeeeQQeeeeQQQQeQeQQQQQQeQeeQQeQQeQQQQQQQQQQQQQWsssssssss� are aaaEOEOEOEOeeee WoWoWoWo eeeexpOaiQ� WKe
Oooooosssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII�IIIIIIIIIIIIIIII�IIIIII� oxoxoxoxoxoxoxoxoxoxoxoxoxoxoxoxoxoxoxoxoxoxoxoxoxoxoxoxoxoxoxoxooxoxoxoxxoxooxoxoxxooxoxoxoxoxooxoxooxoxoxoxoxoooxoxoxxoxxooxooxoooxoxoxoooxxoxoooxooxxoxooxoooxxoxoxoooxxooxoxoxxoxoxoxoxooxooxoooxxoxxxooxoxxxxoxxxoxoooxxxooox\J\J\J\J\J\J\J\J\J\J\J\J\J\J\J\J\J\J\J\J\\\J\\J\J\J\J\J\J\J\\J\J\J\J\J\J\J\J\J\J\\J\\J\J\J\J\J\J\J\J\\\JJ\J\J\J\J\J\\J\\J\J\J\J\J\J\\\\J\\J\J\J\J\J\\J\J\\J\J\J\J\\\\J\\J\J\J\J\JJJJJ\J\JJJ\\JJJJ\\J\JJ\\\\\JJJJ\JJJ\J\JJJJ\J\J\J\J\\\J\J\JJ\\J\\J\\\JJ\\JJ\J\\\\\\\JJ\\JJJJJ\\JeQeQeQeeeQeQeQeQeQeeeQeeQeeQeQeQeQeQeQeQeQeQeeQeeQeQeQeQeQeQeQeQQeQeQQeeQeeQeQeQeQeQeQeQeQeQeQeQQeQeQeQeQeQeeQeQeQQeQeQeQeQQQQQQeQQeQeQQQQQeQQQQQQQeQeQeeQeQQeQQQeQeQeeeeeQeeeeeeeeeeeeeeeeeeeQeeeeeQQQeQeQeeeeQQQ WWWWWWWWWWWWWWWWWWWWWWWWWWoooooo�ooooooooo iGiGiGiGeQeQeQeQWiWiWiWiI\I\I\I\ WWWKeKeKeKe� suEsWaQce
reGuceeeeeeeeeeeeeeeeeeeG.G.G.G.GGGG.GGGGGGGGGGGGGGGGGGGGGGGGGGGGG.GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG.GGGGGG.GGGGGGGGGGGGGGGGGGGGG.. +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++oowowoowowowowowowowowowowoooowowowowowowowoowowowowwoowooooooooo eYerererer��WKWKWKWKeir�pKpKpKpKrarararassssiQJ�is�wroQJ
usiQJ�oxygen hass bbeeen rereduduced from zinc

oxidde.��

�E� �i�
momosWsW ssWuW GeQWs�wKo�maGe�misWaNes�Grew
ororGeG rO\� arraQJeG� aWoms� or� GiG� Qo
GiGiIIereQWiaWe� WKe� si]e� oI� WKe� aWoms
eQouJK.
WKe�si]e�oI�WKe�aWoms�eQouJK.�/aEeOOiQJ
miJKW�KeOp.�

�ii� 7K7Kee GiGiIIIIerereQeQW�W si]eG�aWoms�GisrupWs�
WKWKe�e orrGeGerrO\�arraQJemeQW >�@
oIoI ppurure�meWaO.�7Kis�maNes�iW�
KarGer�Ior�WKe�Oa\ers�Wo�sOiGe�oYer�
oQe�aQoWKer >�@�WKereE\�maNiQJ�iW

0osW�IaiO�Wo�JeW�WKe�IuOO�marNs�E\�eiWKer�
omiWWiQJ�different size disrupts orderly 

arrangement.

mm
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�ii� 0oOe�raWio��&u2�+� is������

KeQce� �.���� moOes� oI� +� is�
reTuireG

6WuGeQWs�IaiO�Wo�sWaWe�wK\�WKe�YaOue�is�
same�as�a�i�.�

>�@

�E� �i� 1o.�oI�moOes�oI�K\GroJeQ�Jas�useG�
 ଵ଺ହଶସ଴଴଴ൌ ͲǤͲͲ͸ͺ͹ͷmoOes� >�@

0oOe�raWio��&u2�+� is����

�.���moOe�oI�&u2�reTuires�oQO\�
�.��� moOes�oI�+�.�+oweYer��
�.������moOes�oI�+� is�useG.�
+eQce�+� is�iQ�excess.�������������>�@

&u2�is�WKe�OimiWiQJ�reaJeQW.�>�@

4uiWe�a�OarJe�QumEer�oI�sWuGeQWs�KaG�QoW�
GoQe�WKis�parW�as�WKe\�IorJoW�Wo�cKaQJe�
cm��Wo�Gm�.�7Ke\�aOso�KaG�IorJoWWeQ�WKe�
IormuOa.�

/asWO\��WKe\�iQcorrecWO\�associaWe�&u2�aQG�
+��moOe�GirecWO\�E\�OooNiQJ�wKicK�is�more�
raWKer�WKaQ�E\�OooNiQJ�aW�amouQW�oI�+��
aYaiOaEOe�Ys�QeeGeG. >�@

�ii� 0r�oI�waWer�Yapour� �������� ���

0oOe�raWio�oI�&u2�+�2�is����.�
+eQce��.���moOs�oI�waWer�Yapour�is�
IormeG.��>�@

0ass�oI�waWer�Yapour� ��.����x���� �
�.��J������������������>�@

4uiWe�a�Iair�QumEer�oI�sWuGeQWs�erroQeousO\�
useG�WKe�amouQW�oI�K\GroJeQ�useG�iQ�a�i�.�
Wo�caOcuOaWe�WKe�QumEer�oI�moOes.��m�was�
JiYeQ�Ior�meWKoG�marN.��

>�@

>7oWaO����marNs@

� �a� 7rue��,Q�WKe�same�PerioG��meWaOOic
cKaracWer�oI�eOemeQWs�Gecreases
Irom�OeIW�Wo�riJKW�oI�P7�so�:�is�more�
meWaOOic�WKaQ�=.

0osW� sWuGeQWs� were� aEOe� Wo� Go� WKis�
TuesWioQ.�+oweYer�WKe�expOaQaWioQ�QeeGs�
improYemeQW� as� WKe\�oQO\� sa\� WKe�=� is� a�
KaOoJeQ� raWKer� WKaQ� sKowiQJ� Oess�
cKaracWer�oI�a�meWaO.�

>�@

�E� 7rue��2Q�moYiQJ�GowQ�*roup�,�
eOemeQWs��WKe�reacWiYiW\�iQcreases so�

9�is�Oess�reacWiYe�WKaQ�:.

0osW�sWuGeQWs�couOG�Go�WKis�weOO. >�@

�c� )aOse��2Q�moYiQJ�GowQ�*roup�,�
eOemeQWs��WKe�meOWiQJ�poiQW�oI�WKe�
eOemeQW�Gecreases so�9�sKouOG�KaYe�
a KiJKer�meOWiQJ�poiQW�WKaQ�:.

4uiWe�a�Iair�QumEer�oI�sWuGeQWs�KaG�
IorJoWWeQ�WreQGs�oI�*rp�� >�@

�G� )aOse� 2Q�moYiQJ�GowQ�aQ\�Jroup��
WKe�QumEer�oI�eOecWroQ�sKeOOs�iQ�WKe�
aWoms�oI�WKe�eOemeQW�iQcreases so�;�
sKouOG�KaYe�Oess�eOecWroQ�sKeOOs�WKaQ�
<.���

$OmosW� aOO� sWuGeQWs� were� aEOe� Wo� aQswer�
WKis�TuesWioQ�weOO.�

>�@

0oOe�raWio��&u2�+� is����

�.���moOe�oI�&u2�reTuires�oQO\�
�.��� moOes�oI�+�.�+oweYer��
�.������moOes�oI�+� is useG.�
+eQce�+� is�iQ�excess.�������������>�@

&u2�is�WKe�OimiWiQJ�reaJeQW.�>�@

p \ J J
cm��Wo�Gm�.�7Ke\�aOso�KaG�IorJoWWeQ�WKe�
IormuOa.�

/asWO\��WKe\�iQcorrecWOWOOOOO\�\�\�\�\�\�assoooooocccccic aWe�&u2�aQG
+��moOe�GirecWO\ EEEEEE\�\�\�\�\�\�OoOoOoOoOoOooNoNoNoNoNoNiQiQiQiQiQiQJJJJJJ wwKicK�is�more�
raWKer�WKaQ�E\\\\\\ OOOOOOooooooooooooNiNiNiNiNiNiQJQJQJQJQJQJ�aW�W amamamamamamouQWQWQWQWQWQW ooooooI�IIIII +��
aYaiOaEOe�Yssssss QQQQQQeeeeeeeeeeeeGeGeGeGeGeGeG.G.G.G.G.G.

�ii� 0r�oI�waWer�Yapour� �������� ���

0oOe�raWio�oI�&u2�+�2�is����.
+eQce��.���moOs�oI�waWer�Yapour�is�
IormeG.��>�@

0ass�oI�waWer�Yapour� ��.� ����x�x�����    �
�.��J����������������� >�@

4uiWe�a�IaIIaIIIIaIIIIaaIaIaIaIaIaIaIaIaIaIaIaIIaIaIIaIIaIaaIaIaIIaIIIIIaIaaIaIIaIIIIIIaIaIIIIIIIaIaIIIIIaIIIaIaIIaaIIaaIIIaaaaiiriririrriririririririiiririiiiriririiiiriiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiirrii QQQQQQQumEeeeeerr�oIoIoIoIoIoI�sWuGeGeGeGeGeGeQWQWQWQWQWQWssssss�erroQeousO\
useGG�WKe�amouQWW�W�WW�oIoIoIoIoIoI KKKKKK\GrooooooJeJeJeJeJeJeQ�useG�iQ�a�i�
Wo caOaa cuOaWe�WKe QQQQQQumumumumumumEEEer�oI�moOes.��m�was
JiYeQ�Ioor�r�meWKoG mmmmmmarararaaa N.�

>7oWaO����marNs

� �a� 7rue��,Q WWKeKe ssama e�PePeP ririoGoG�� memeWaW OOic
cKaracWeerr�oIoI�eOeememem QWQWs�s�GeGeccreases
Irom�OeIWW Wo�riJJKKW�WW oIoI PP7�7 so�:�is�more�
meeWaWaOOOOicicc WWKaKaQ�Q =.=.

0osW sWuGeQWs were aEOe� Wo� Go WKis
TuesWioQ.�+oweYer�WKe�expOaQaWioQ�QeeGs
improYemeQW� as� WKe\�oQO\� sa\� WKe�=� is� a
KaOoJeQ� raWKer� WKaQ� sKowiQJ� Oess
cKaracWer�oI�a�meWaO.

�E� 7rue� 2Q2Q mmoYiQJ�GowQ�*roup�,�
eOemeQWs��WKe�reacWiYiW\�iQcreases so�

0osW sWuGeQWs�couOG�Go WKis�weOO.
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(No mark for reason if ‘true/false’ is 
incorrect.)

>7oWaO����marNs@

� �a� $��Earium�cKOoriGe

%��K\GrocKOoric�aciG

&��Earium�suOIaWe

'��K\GroJeQ�Jas

E��]iQc�cKOoriGe

)��siOYer�cKOoriGe

A sWuGeQWs�couOG�QoW�iGeQWiI\�WKe�aciG.

B sWuGeQWs�couOG�QoW�iGeQWiI\�WKe�aciG�as�
+&O.� 0osW� pOaceG� %arium� suOIaWe� iQ� WKis�
opWioQ.

C mosW�OeIW�WKis�EOaQN

D aOO�sWuGeQWs�couOG�iGeQWiI\�WKis�

E some�sWuGeQWs�were�aEOe�Wo�iGeQWiI\�WKis�
EuW�was�QoW�aEOe�Wo�worN�EacNwarGs.�

F as�aEoYe

>�@

�E� �$J12� �aT����=Q&l� �aT� �$J&l �V� +
=Q�12�����aT�
%a&l���aT���+�62� �aT�� �%a62� �s����
�+&l �aT�
�+&l �aT����=Q��s�� =Q&l� �aT����+� �J��

0osW�sWuGeQWs�wKo�couOG�QoW�Go�WKe�aEoYe�
couOG�QoW�wriWe�a�EaOaQceG�eTuaWioQ.�6ome�
aOso� wroWe� QoQseQsicaO� respoQse� as� WKe�
reacWioQ�caQQoW�Jo�WKrouJK.

>�@

>7oWaO��� marNs@

� �a�
Qame�oI�saOW IormuOa�oI�

saOW
Qame�oI�aciG�useG�
Wo�maNe�saOW

Qame� oI� WKe� oWKer�
compouQG� useG� Wo� maNe�
saOW

soGium�suOIaWe 1a�62� sulfuric acid sodium 
oxide/hydroxide/carbona
te

poWassium�pKospKaWe K�P2� pKospKoric�aciG potassium oxide/ 
hydroxide/carbonate

siOYer�cKOoriGe $J&l hydrochloric 
acid

silver nitrate

caOcium�pKospKaWe Ca3(PO4)
2

)ew�
recaOOeG�
WKe
cKarJe�Ior�
pKospKori
c�aciG

pKospKoric�aciG caOcium�K\GroxiGe

>�@

�E� 7Ke�paiQW�aQG�pOasWic�coaWiQJ acWs�as�a
Earrier�>�@ Wo�

0osW�sWuGeQWs�couOG�iGeQWiI\�wK\�WKe�paiQW�caQ�
Ee�useG� Wo�preYeQW� rusWiQJ� EuW� TuiWe� a� OarJe�
QumEer� GiG� QoW� sWaWe� Kow� iW� acWs� as� a�
proWecWiYe�Oa\er��Earrier�Irom�WKe�reacWaQWs.

>�@

caOcium�K\GroxiGe

E��]iQc�cKOoriGe

)� siOYer�cKOoriGe

C mosW�OeIW�WKis�EOaQN

D aOO�sWuGeQWs�couOGGGGGG iiiiiiGeGeGeGeGeGeQWQWQWQWQWQWiIiIiiii \�WKis�

E some�sWuGeQWWWWWWssssss�wewewewewewerrerrr aaaaaaEOEOEOEOEOEOe�Wo�iGeQWiI\�WKis
EuW�was�QoW�aEaEaEaEaEEOeOeOeOeOeOe WWWWWWoo�o�o�o�o�wwwwwow rN EEEEEEacacacacacacNwwwwwwararararararGsGsGGGG .�

F as aEoEoEoEoEoEooooooooooooooooooooooooooooooooooooooooooooooooooooYeYeYeYeYeYeYeYeYeYeYeYeYeYeYeYYeYeYYeYYeYeYeYYeYeYeYYYYeYeYYeYeYYYYeYeYeYeYYYeYYeYeYYeYYeYYYeYeYeYeYYYYYYYYeYeYYeYYeYYYeYeYYeYeYYYYYYYYeeYYYYYeeeYeeeeeeeeeeeeeeeeeeeeeeeeeeeee
�E� �$J12� �aT����=Q&l� �aT� �$J&l �V� +

=Q�12�����aT�
%a&l���aT���+�62� �aT�� �%a62� �s���
�+&l �aT�
�+&l �aT����=Q��s�� =Q&l� �aT����+� �J�

0osWWWWWW ssssssssssssssssssssssssssssssssssWWWuWuWuWuWuWuWuWuWuWuuWWuWuWuWuWuWuWuWuWuWuWuWuuWuuuuWuuWuWuWuWuWuWuWuWuWuuuWuWuWuWuuuuuWuuWuWuWuWuWuuWuWuWuuuuWuuuWuWWWWWWuWuWWWWWWWuWWWWWWWuWuuuGeGeeGeGeGeGeGeGeGeGGGeGeGeGeGeGeGeGeGGeGeGeGeGeGeGeGeGeGeGeGeGeGeGeGeGeGeGeGeeGeGeGGeGeGeGeGeGeGeeeGeGeeGeeGeGeGeGeeGeGeGeGeGeGGeeeGeGeeGeGeGeGeeGeeeGeGeGGeeeeeGeeGeGeeGGeeGeeGeGGGGeGeeeGeGGGGGGGGGGeeeGGGGeeeGeeGeGGeGeGGeGeeeGeeGGGGeeGGGeeeeQWQQWQWQQQWQWQWQQQWQWQWQWQWQWQWQWQWQWQWQWQWQWQWQWQWWQWQWQWQWQQWQWWQWQWQWQWQWQWQWQWQQQWQWQQWQWQQWQQWQWQQWQQQWQQWQQWQQWQQQWQWQQQQQWQWWWWWWWWWWWWWWWWWWWWWWWWWWWWssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss wwwwwwKwwwKwKwKwKwwKwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww oooooo couOOGGGGGG�QoQoQoQoQoQoWW�WWWW GoGoGoGoGoGo�WKe�aEoYe
cooooooouOuOuOuuuuuuuOuuuuOuOOuuuuOuOOOuuuuOOOOuuuOOuOOuOuOOuuuuOuOuOuuuuuOuuuuOOuuuuu GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG QoQoQoQoQQQoQoQoQoQoQoQoQoQoQoQoQooQQQQQooQoQoQQoQoQoQQoQoQoQooooQoQQoQoQQoQoQoQoQQQoQoQQoQQooQooooQoQoQQQoQQQQoQoQoQooQooooQoQoQooQoooQQQQooQooQoQQoQQoQQoooQoQooQoQQQoQoQooQQQQQoooooQooQQQQooooooooooooQoQQQQoQQQQQQQQ W�WWWWWWWWWWWWWWWWWWW�WW�WWW�WWW�WWWWWWWWWW�WWWW�WWWWW�WWWWWWWWWWWWWWWWWWWWW�WWWW�wrwrwrwwrwrwrwwwwrwrwrwwwrwrwrwrwrwrwrwrwrwrwrwwrwrwwwwwrwrwrwrwrwrwrwrwrwrwwwwrrwrwrwrwwrwrrwwwwwwrwrrwrwwwwwrwrrrrwrwwwwwwwrrwrrrrrwrwwrwrrrwrrwrwwwwrwwrwrwrwwwwwrrwrwwwwwwwrwrwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwr WiWiWiiWiWiWiWiWWiWiWiWiiWiiWiWiWiWiWiWiWiiWiiiWiiiWiWWWiWWWWiWWiWWWiWWWWWWWWWWWWWiWWWWWWWWiWWWWWWWiiiWWWWiWWWWiWe�ee�eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa EaEaEEaEaEaEaEEEEEEEEEEEEEEEEEEEE OaOaOaOaOaOaQcQcQcQcQcQceGeGeGeGeGeG eeeeeeTuTuTuTuTuTuaWaaaaWa ioQ.�6ome
aOsoooooo wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwrororrrrorroororororoororororororororrorroroororororrrrrororoororrorororrorooororororororoorooorooroooorooororororoooororooooorrrrrrrrororrrororrrrrorrrororroroorrorrorrorrorroooWeWWeWeeWeWWWeWeWWeWWeWeWeWeWeWWWWWeWeWeWWeWeeWeWeWeWeWWeWeWeWeWeWeWeWeeeWeWeeWeWeWeWeeeeeeeeeeWeWeeWeeeeeeWeeWeeWeeeWeWeeWeeeWeWeWeeeWeeWeWeeWeWeWeWeWeWeWeWeWeeeeWeeeeWeeWWWeWWeWeWeWWWeWeWWeWWWeWWeWe QQQQQQQQQQQQQQQQQQQQQQQQQooooooooooQooooooooo seeeeeQsQsssssicicicicii aO rresesesesesespopopopopopoQse� as� WKe
reacWioQ ccccccaaaaaaaaaaaQaaaaaaaaa QoW�JoJoJoooo�WKrKrKrKrKrKrouJKJKJKKKK..

>7oWaO��� marNs

� �a�
Qame�oI�saOW IormuOuOa�a oIoI��

saOW
Qameme oooI�I�acaciGiG uuseG�
WoWo mmaNaNeee sas OW

Qame� oI� WKe� oWKer�
compouQG� useG� Wo� maNe�
saOW

soGium�suOIaWe 1a1a��6262� sulfuric acid sodium 
oxide/hydroxide/carbona
te

poWassium�m pKosspKpKKaWaWee KK�P2P � pKospKoric�aciG potassium oxide/ 
hydroxide/carbonate

siOYYerer cccKOKOororiGiGee $J&l hydrochloric
acid

silver nitrate

caOciumm pKpKoso pKaWe Ca3(PO4)
2

)e

pKospKoric�aciG
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PreYeQW���miQimi]e ox\JeQ�aQG�waWer�
Irom�comiQJ�iQWo�coQWacW�wiWK�iroQ
GirecWO\ >�@

�c� 1iWroJeQ GioxiGe�± moWor�YeKicOes
6uOIur� GioxiGe� ±� IacWories� �� coaO�
YoOcaQic�erupWioQs

0osW�correcWO\�sWaWeG�WKe�Jases�62��EuW�&2�
was�aQoWKer�iQcorrecW�respoQse.

>�@

>7oWaO��� marNs@

6ecWioQ�%�± )ree�5espoQse�4uesWioQs�>���
marNs@

For 
Examiner’s 
Use

� �a� 6oOuWioQ�oI�soGium�cKOoriGe�aQG
seawaWer

0aQ\�sWaWeG�swimmiQJ�pooO��Wap�EuW�WKe�
waWer�was�oQO\�iQIerreG�QoW�meQWioQeG.

>�@

�E� %oWK�KaYe�same�QumEer�oI�proWoQs����.
7Ke\� KaYe� GiIIereQW� QumEer� oI�
QeuWroQs��&l����Kas����QeuWroQs�wKiOe�
&l��� Kas����QeuWroQs.

0aQ\�sWuGeQWs�correcWO\�sWaWeG�WKe�WKe�same�
QumEer�iQ�proWoQ�EuW�GiG�QoW�eOaEoraWe�oQ�WKe�
GiIIereQce� iQ� WKe� QumEer� oI� QeuWroQ� WKrouJK�
caOcuOaWioQ� Wo� sKow� Kow� WKe\� NQew� WKe�
QeuWroQ�was�GiIIereQW.

>�@
>�@

�c� �i� 7aEOe��.�

Qame�oI�ioQ QumEer�oI�
proWoQs

QumEer�oI�
QeuWroQs

QumEer�oI�
eOecWroQs

eOecWroQic�
sWrucWure

maJQesium�ioQ 12 

10
,oQs�meaQ�
WKaW�WKere�is�
a�GiIIereQce�
EeWweeQ�
proWoQ�aQG�
eOecWroQ.�0J�
Ooses���
eOecWroQs

cKOoriGe�ioQ
18

&KOoriQe�
JaiQs�oQe�
eOecWroQ

2,8,8

>�@

�ii�

cKarJes�>�@��eOecWroQs�>�@

0osW�IaiOeG�Wo�Graw�WKe�proper�cKarJes�aQG�wroQJO\�iQGicaWeG�WKe�ouWermosW�sKeOO�
Ior�maJQesium�wiWK���eOecWroQs.

>�@

QeuWroQ�was�GiIIereQW.
�c� �i� 7aEOe��.�

Qame�oI�ioQ QumEer�oI�
proWoQs

QumEer�oI�
QeuWroQs

QumEer ooIIIII�I
eOecWroQoQoQoQoQoQssssss

eeeeeOe ecWroQic�
sWrucWure

maJQesium�ioQ 12 

10
,ooQsQsQsQsQsQs mmmmmmeeeeaeaeaQQQQQQ
WKWKWKWKWKWKKKKKKKKaWaWaWaWaWaWaWaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa WWWWWWWKeKeKeKeKeKeKKeKeKeeKeKKeKeeeeeKeeKeeKeKeeeKeeKeeeeKeKeeeeeeeeKeeeeeeeeKeeKeeeeeeeeeeeeeeeeeKeKeKKKKKKeeeeKKeeeKKeeKeeKKeKKKKKKKKKKKKKKKKK rerereeeeeeerrrrrrrrrrrere�is�
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa GiGiGGiGGiGGiGiGGGGGGGiGiGiGiGiGGGGGGiGiGGGiGiGGiGiGGGGiGiGGGGGGGGiGGGGGGGGiiGGGGGiGiGGiiGiGiGiGiGiGGGGiGiGiGiiGiGGiiiGiGiiGiGGGiGGGGGGiGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII ererereeeeeeeereerereereeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeereereeeerrreerrereeeeerreeeeerrrreeeeeereeeeeeereeeeeeeeeeee eQeQeQeQeQeQce�
EeEeEeEeEeEeEeEeEeEeEeeEeeEeEeEeEeEeEeEeeEeEeEeEeEeEeEeEeEeeeEeEEeEeEeeEeEeEeeEeEeEeEeEeEeEeEeeEeEeEeEeEeeeeeeeEeeeeeEeEeeeEeEeEeEEeEEeEeeeEEeEeeeEEEeeeeEEEeeEeeEeEeeeeEeeeeeEEeeeeeeEEEEeeeeeeeEEeeeeeeeeeEEeeeeEeEeeeeWwWwWwWwwWwWwWwWWWWwWwWwWwWwWwWwWwWwWwwWwWWwWwWwWwWwWwwWwWwwWwWWwWwWwWwWwWwwWwwWwWwWwWwWwWwwWwwwWwWWwWwWwWwWWwWWwWwWwwWwWWwWWWwwWwWWWwwWWwWwWwWwWwWwWwwWwwWwWwwwwwwwwwwwwwwwwwwwwwwwwwweeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ
prprprprprpprprppprrprprrrprprprprprpprppprprrprrprprprprrrpprprpprprprrprppprpprprprprrppprppprprpppppprprppppppprprppppppprpppprpprprrrprrrrrrrrrrprrrrrrrrrrrrrprrpppppp oooooWoWoWoWoWoWoWoWoWoWooooooWWWWoWWoWWWoWoWooooooooWWWoWWWoooooooooooooooooooooooooooooooooooooooooooooooooWooWoWoWWoWWoWoWoWoWoWoWoWWWoooooooooQoooooooooo aaaaaaQQQQGQGQ ��
eOeOeOOeOe ecWroQQQQQQ.�0J0J0J0J0J0J�
Ooses��
eOecWroQQQQQQssssss

cKOoriGe�ioQ
18

&KOoriQe�
JaiQs�oQe�
eOecWroQ

2,8,8

�ii�

cKararJeJeJ s�s >�@��eOecWroQs�>�@

0osW IaiOeG Wo Graw WKe proper cKarJes aQG wroQJO\ iQGicaWeG WKe ouWermosW sKeOO
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�G� �i�
+\GroJeQ� aQG� cKOoriQe� sKare� a�
pair�oI�eOecWroQs EeWweeQ�WKem.

0osW� wroQJO\� sWaWeG� E\� MusW� sWaWiQJ� iW� Kas�
coYaOeQW�EoQGs�wiWKouW�GescriEiQJ�IurWKer.

>�@

�ii� 0aJQesium� cKOoriGe� is� a� soOiG� aW�
room� WemperaWure� as� a� OarJe�
amouQW� oI� eQerJ\� is� reTuireG� Wo�
oYercome� WKe�sWroQJ�eOecWrosWaWic
Iorces� oI� aWWracWioQ� EeWweeQ
opposiWeO\�cKarJeG�ioQs.�

+\GroJeQ�cKOoriGe�is�a�Jas�aW�room�
WemperaWure� as� oQO\� a� smaOO�
amouQW� oI� eQerJ\ is� reTuireG� Wo�
oYercome�WKe�weaN�iQWermoOecuOar
Iorces� oI� aWWracWioQ� EeWweeQ�
moOecuOes.

0osW�sWuGeQWs�IaiOeG�Wo�sWaWe�eYer\WKiQJ�Wo�JeW�
IuOO�marNs.�0aQ\�coQIuseG�EeWweeQ�sWrucWure�
aQG� EoQGiQJ.� 6WrucWure� GescriEes� Kow� WKe�
parWicOes�are�pacNeG�aQG� iWs�moYemeQW�aQG�
arraQJemeQW.

>�@

>�@

>7oWaO������marNs@
�� �a� �i� 8QiYersaO�iQGicaWor�iQ�K\GrocKOoric

aciG� is� reG� wKiOe� iW� is� purpOe� iQ
soGium�K\GroxiGe.
5eMecW� oraQJe�\eOOow� Ior
K\GrocKOoric� aciG� aQG� EOue� Ior
soGium�K\GroxiGe

2raQJe�aQG�EOue�are�s\QoQ\mous�Ior�weaN�
aciG�aQG�aONaOis

>�@

�ii� 7Kere�are�more�+� ioQs�WKaQ�2+�

ioQs�iQ�aciG.�>�@
7Kere�are�more�2+� WKaQ�+� ioQs�

iQ�aONaOiQe�soOuWioQs.�>�@

$ciGs�KaYe�EoWK�W\pes�oI�ioQs�oQO\�WKaW�WKere�
are�more�oI�oQe�W\pe�WKaQ�WKe�oWKer.�
7Ke�coQYerse�is�Wrue.�

>�@

�iii� $GG� maJQesium�carEoQaWe�oxiGe�
iQ�excess�Wo�aciG >�@
)iOWer WKe� mixWure� Wo� oEWaiQ�
maJQesium�as� resiGue aQG� Neep�
WKe�IiOWraWe >�@
+eaW� WKe� IiOWraWe� Wo� saWuraWe WKe
soOuWioQ� aQG� aOOow� iW� Wo� cooO� Wo
aOOow�cr\sWaOs�Wo�Iorm >�@
'r\�WKe�cr\sWaOs�EeWweeQ�sKeeWs�oI�
IiOWer�paper�>�@

%\� GrawiQJ� ouW� WKe� reacWioQ�� sWuGeQWs� caQ�
YisuaOise�EeWWer�aQG�QoW�omiW�WKe�sWeps.�

>�@

�E� 1o.�oI�moOes�oI�1a2+� ��.��x�.�� ��.���
>�@
&oQceQWraWioQ�oI�+&O� ��.���� �.������>�@

 ��.���moO�Gm��

>�@

>7oWaO�����marNs@
�� �a� �i� ExperimeQW���Kas�a�IasWer�raWe�oI

reacWioQ�WKaQ�experimeQW��.��
ExperimeQW���WooN�a�IasWer�Wime�Wo
compOeWe�WKaQ�experimeQW��.

6Weeper�JraGieQW�iQGicaWes�a�IasWer�raWe�oI�
reacWioQ.�

>�@

�ii� PowGereG caOcium�carEoQaWe�Kas�
a OarJer�surIace�area Wo�YoOume�

0osW�omiWWeG�Wo�sWaWe�wKicK�parWicOe�was�WKe�
smaOOer� oQe� aQG� assumeG� WKe� reaGer� Wo >�@

WemperaWure� as� oQO\� a� smaOO
amouQW� oI� eQerJ\ is� reTuireG� Wo�
oYercome�WKe�weaN�iQWermoOecuOar
Iorces� oI� aWWracWioQ� EeWweeQ
moOecuOes.

>7>7>7>7>7>7oWoWoWoWoWoWaOaOaOaOaOaO ������ ����������� marNs
�� �a� �i� 8QiYersaO�iQGicaWor�iQ�K\GrocKOoric

aciG� is� reG� wKiOe� iW� is� purpOe� iQ
soGium�K\GroxiGe.
5eMecW� oraQJe�\eOOow� Ior
K\GrocKOoric� aciG� aQG� EOue� Ior
soGium�K\GroxiGe

2raQJe�aQG EEEEEEEOuOuOuOuOuOuO e�e�e�e�e�e�ee�e arrrrrreeeee�e s\QooooooQ\Q\Q\Q\Q\Q\momomomomomousususususus�Ior�weaN
aciG�aQG aaaaaaaaaaaaaaaaOOONONONONNNNNONONNONNNONNONONNONONONONNNNNNNNNNNNNONNNNONNNNNNNNNONNNNNNNNNOONNNNOOONNNNNNNNNONNNOO aOaOaOaOaOaOaaaOaOaaOaOaOaOaOaOaOaOaOaaaOaOaaaaOaaOaOaOaaaOaOaaaOaOaOaOaOaaaOaOaOaaaaaaaOaOaOOaOaOaOOOaaaOaaaaOOaaaaaaaaaaaaaaaaaa isisiiisiiisisissisisiiisiisiiisisisisiisissisisisisssisisisiiisisiissiissisisissiisisiiisisisisisisiiisisisisiissisisiisiissssisssiisssssississsissssssssssssssssssssssssssi

�ii� 7Kere�are�more +� ioQs�WKaQ�2+�

ioQs�iQ�aciG.�>�@
7Kere�are more 2+� WKKaQaQ ++�� iooQs�

iQ�aONaOiQe�soOuWioQQs.�>�@�@

$ciGs�ss KaYe�EoWK�W\\\\\\pppepepep s�s�s�s�s�oI�ioQs�oQO\�WKaW�WKere
are�morere ooI�oQe�W\\\\pepepepepepe WWKaQ�WKe�oWKer.�
7Ke�e�cocoQYQYQ ererse is�Wrue.

�iii� $GG� maJQesium�carEoQoQaWaWe��oxoxiGiGeee
iQ�excess�Wo�aciG >�@
)iOWer WKe� mixWure� WoWoo� oEWEWaiaiQQ
maJQesesiuum�m�asa � resesiGiGueue aQaQG� Neep�
WKee IiIiOWOWraWeWe >�@
+eeaWaW WWKeK IIiOiOWrWraWaWee WoWo ssaWa uraWe WKe
soOuWioQ aaQGQG� aOaOOoOow�ww iW� Wo� cooO� Wo
aOaOOoOoww�crcr\s\sWaWaOsOs WWo�o Iorm >�@
'r' \�\�WKWKKe�crcr\s\sWaWaOs�EeWweeQ�sKeeWs�oI�
IiIiOWOWere ppapapere >�@

%\%\ GrawiQJ� ouW� WKe� reacWioQ�� sWuGeQWs� caQ
YiYisusus aOise�EeWWer�aQG�QoW�omiW�WKe�sWeps.�

�E� 1o.�oI�moOes�oI�1a2+� ��.��x�.�� ��.���
>�@
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raWio���OarJer�WoWaO�surIace�area�
exposeG�Wo�coOOisioQs.�>�@�
5esuOWs�iQ�KiJKer�IreTueQc\�oI�
eIIecWiYe�coOOisioQs�>�@��WKus�
JreaWer�speeG�oI�reacWioQ.

NQow.�0aQ\�useG�KiJKer�probability iQsWeaG�
oI�IreTueQc\.�

�iii� &a&2��s�����+&l�aT��
&a&l��aT����&2��J����+�2�l)

0osW�couOG�QoW�recaOO�reacWioQs�EeWweeQ�
aciG�aQG�carEoQaWes�aQG�WKe�proGucW�
oEWaiQeG.�

>�@

�E� 6i]eaEOe�QumEer�oI� sWuGeQWs� IaiOeG� Wo� OaEeO�
WKe�correcW�Werm.�
6WuGeQWs�IaiOeG�Wo�appreciaWe�WKe�KaOI�YoOume�
compareG�Wo�IirsW�JrapK.�
6WuGeQWs�GiG�QoW�IoOOow�WKe�reacWioQ�speeG�oI�
WKe�IirsW�JrapK.�

>�@

�c��� �i� ExoWKermic�reacWioQs. +eaW�iQcrease�is exoWKermic�reacWioQ >�@

�ii� *reaWer�eQerJ\�is�JiYeQ�oII�wKeQ�
EoQGs�oI�proGucWs are�IormeG >�@
WKeQ eQerJ\�WaNeQ�iQ�Irom�
surrouQGiQJ iQ�EreaNiQJ EoQGs�>�@
oI�reacWaQWs.�
+eQce�WKere�is�a�QeW�iQcrease�iQ�
WemperaWure.

6WuGeQWs�IaiOeG�Wo�appreciaWe�Kow�EoQGs�oI�
exisWiQJ�compuQGs�QeeG�Wo�Ee�EroNeQ�iQ�
orGer�Wo�Iorm�Qew�EoQGs.�

%reaNiQJ�oI�EoQGs�reTuire�eQerJ\�wKicK�is�
taken in �eQGo��Irom�surrouQGiQJs.�)ormiQJ�
oI�EoQGs�reTuire�WKe�eQerJ\�Wo�Ee�given out
Wo�surrouQGiQJs��exo�.�6iQce�IiQaO�is�exo�iW�
meaQs�WKaW�more�eQerJ\�is�JiYeQ�oII�WKaQ�
WaNeQ�iQ.�

>�@

�iii� 8siQJ�a�p+�meWer.� accurately  �use�iQsWrumeQW�Wo�measure [1] 
>7oWaO�����marNs@

EQG�oI�Paper

> @�
JreaWer�speeG�oI�reacWioQ.

�iii� &a&2��s� � �+&l�aT��
&a&l��aT����&2��J����+�2�l)

0osW couOG QoW recaOO�rereaacWioQoQs�s EeWweeQ
aciG�aQG�carEoQaWes�aQaQGG WKe�e�pproGucW�
oEWaiQeG.

�E� 6i]eaEOe�QumEeEerr� oIoI ssWWuGeQWQWs�s IaaiOiOeGeG� Wo� OaEe
WKe�correcW�Weermrm..
6WuGeQWs IIIIaiaiaiaiiiiiiiiiiiOOeOeOeeOeeOeOeOeOeeOeeOeOeOeOeOeeeOeeOeeeeeeeOeeeeeOeeeOeeeeOeeeOeeeOeOeOeeOOeeOeeeeeOeeOOeeeeeOeeeeOeeOeeOeOeeeeeeeeeeeOeeOOeOeeeOOOeOOOeOOOeOeGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG WWWoWoWoWoWoWoWoWoWoWoWoWoWoWoWoWoWoWoWooWooWoWoWoWoWoWoWoWoooWoWoWooWooooooWoWooooWoWoooWooWooWoWoooWooWooWooooWooWooWoWoWoWoWoooooWoWooooooWoWoWooooooWoooWWWoooWooWWWWWWWWWWWWWWWWWWWo aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaappppppppppppp reciaWaWaWaWe�WKWKWKWKee KaOI�YoOume
comppparararareeGeGeGeGeGeGeGeGeGeGeGeGeGeGeGeGeGeGGeGeGGGeGGGGeGeGGeGGGGeGGGGeGGGGGGGGeGeGeGGeGeGeGeGGGGGeGeGeGGGGeGeGeGeGGGGeGeGeGeGeGeGGGeGeGeGGGeGGeGGGeeeeGGeGeGeGeeGeGeeGGeGeeeeeGeeGeeeeeeeeGeGeGeeeGeeeeeGeGGeeeeeeGGG WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWoooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo IIiIIiIiIIIIiIIIIiIiIiIIIIIIIIIiIiIiIiIiIIiIIIIiIiIIiIiIiIiIIIiIIIiIIIIiIiIIiIiIiIiIIIIIIiIiIiIIIIIIIIIIIIIIIIIiIIIIiIiiiiiiIiiiiiIiiiiIiIiiiIIIiiiIIIiIIIIIiIiIiIIirsrsrsrsrsrssrsrssrsrsrsrsrsrrrsrsrssrsrssrsrsrrrssrsrsrssrsrsrsrsrsrrrrsrssrsrsrsrsrsrsrsrsrrsrsrsrsrrsrrsrrrsrrrrrsrsrrrsrrsrsrssrrrrrrsrsrrsrrrsssrsrsrsrrsssrrsssssssrssrssssssssssrrsssssssssssssssssssssssssWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW�WWWWWWWWWWWW�WWWWWW�WWWW�WWWWWW�WW�W�W JrJrJrJrJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ aaaapK.�
6WuGuGuGuGuGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGeQeQeQeQeQeQeQeQeQeQeQeQeQeQeQeQeQeQeQeQeeQeQeQeQeQeQeQeQeQeQeQQeeQeQeQeeQeQeQeeeQQeQeQQeQeQeQeQeeQeeQeeeQeQeeeeeQeQeeQeQeQQeQeQeQeQeeQeQeQQeeQQeeQeQeQQQQQQQQQQQQQQQQQQQQQQQQQeeQQeeeQQWsWsWsWsWWWssWssWsWsWsssWWsWssssWsWWsWWssssssWWsWsWssssWsWWsWWsWssWsWWsWssWsWsWsWsssWsWsWsWsssWsWWssWWWWsWssWsWsssssssssssssssssssssWsssssssssssssssWsssWW GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGiGiiGiGiGGGGGiGiGGiGiGiGGGiGiGGGiGiGGGGiGiGiGGiGGGGGiGiGGiGiGiiGGGGiGiGiGGGiGiGGiGGiGiGiGiGiiGiGGiGiGiGGGiGiGiiGiGiGGiiiiGGGGGGGGiGiGiGGGGGGGGGGGGGGGGGGGGGGGiGGGGGGGGGGGGGGGGGGGGGGGGGGiGGGG QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQoWoWoWoWooWooWoWoWoWoWoWoWoWoWoWooooWoWoWoWoWoWooWoWoWoWoWoWoWoWoWoWoWoWooWoWoWooWoWoWoWoWoWoWoWoWooWoWooWooWooooooooWoooooooWoWooWooWWWooWoWoWWWWoWoWWoWWWWWoWWoWWWWWWWWWWWWoWoWooooooWWooooWoooooooooooooooooooooo IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIooooooooooOoOoooooooooooooOOOOooOOOOOoOOOoooOOOoooooooooOOOoOoOoOowww�w�WKWKWKWKeeee�rererereacacacacWWiWiWiooooQ�speeG o
WKe�IirsWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW�WWWWWWWWWWWWWWWWWWWW JrJrJrJrJrJrJJrJrJrJrJrJrJrJJrJrJJJrJrrrJJrJrJJJJJJJJrJrJrJrrJJJrJJrJJrrJrJJrJrJrJrJrJrJrJJJrJrJrrJrJrrrJJrJrJrJrJrrrrrJrJrrrrJJrrrrrrJJrrrrJrrrrrJrrrrrrrrrrrrrrapapapapaapapapapapapapapapapapapapapapapaapapapapapappapaapapapapppapapaapapapapapapapappppaaaaaaaaapappppappaaaappppaaaaaaaaaaaapaaaapapppppaaaaapapaaapapapaappaappaaaappaaapaapapaaaapaaaaaaaaaaaaaaa KKKK.K.K.K.K.K.KKK.KK.K.KKKKK.KKKKKKKKKK.KKKKKKKKKKKKKKKKKKKK.KKK.KKKKKKKKKKKKK.KK.K.KKK.KK.KK.K.K.KK.K.KKKKKKK �

�c��� �i� ExoWKermic�reacWioQs. +e+eaWaW iiQcQcrer ase�is exoWKermic�reacWioQ

�ii� *reaWer�eQerJ\�is�JiYeQQ oIoII�I�wKwKeQeQ�
EoQGs�oI�proGucWs aree IoIormrmeGe >�>�@@
WKeQ eQQerrJ\J\ WWaNa eQ�iQQ IrIromom�
surrr ouQGQGiQQJJ iQ�ErEreaeaNiNiQJQJ EoEoQGQ s�>�@
oI�reacWcWaQWs.�
+eQce�WKKerere�e�isis aa QQeWeW�iQcrease�iQ�
Weempm ereraWa uru e.e.

6W6WuGu eQWs�IaiOeG�Wo�appreciaWe�Kow�EoQGs�oI�
exisWiQJ�compuQGs�QeeG�Wo�Ee�EroNeQ�iQ�
orGer�Wo�Iorm�Qew�EoQGs.�

%reaNiQJ�oI�EoQGs�reTuire�eQerJ\�wKicK�is�
taken in �eQGo��Irom�surrouQGiQJs.�)ormiQJ
oI�EoQGs�reTuire�WKe�eQerJ\�Wo�Ee given out
Wo�surrouQGiQJs��exo�.�6iQce�IiQaO�is�exo�iW�
meaQs�WKaW�more�eQerJ\�is�JiYeQ�oII�WKaQ�
WaNeQ�iQ.�

�iii� 8siQJ�a�p+�meWer. accurately  �use�iQsWrumeQW Wo measure
>7 O �� N
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West Spring Secondary School
MID-YEAR EXAMINATION 2018

Science (Chemistry) 5076/5078
SECONDARY 4/5 EXPRESS / NORMAL (ACADEMIC)

Name �� �� Date ���0a\�����

Class Duration: � Kr ���miQ

$GGiWioQaO�0aWeriaOs� PerioGic�7aEOe

READ THESE INSTRUCTIONS FIRST

:riWe�\our�iQGex�QumEer��cOass�aQG�Qame�oQ�aOO�WKe�worN�\ou�KaQG�iQ.
<ou�ma\�use�a�+%�peQciO�Ior�aQ\�GiaJrams��JrapKs��WaEOes�or�rouJK�worNiQJ.
:riWe�iQ�GarN�EOue�or�EOacN peQ.
'o�QoW�use�sWapOes��paper�cOips��KiJKOiJKWers��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 (20 Marks)
$Qswer�all TuesWioQs.
:riWe�\our�aQswers�iQ�WKe�spaces�proYiGeG�oQ�paJe��.

Section B (45 Marks)
$Qswer�all TuesWioQs.
:riWe�\our�aQswers�iQ�WKe�spaces�proYiGeG�oQ�WKe�TuesWioQ�paper.
6Kow�all reOeYaQW�worNiQJs.

Section C (20 Marks)
$Qswer�both TuesWioQs.
:riWe�\our�aQswers�iQ�WKe spaces�proYiGeG.
6Kow�all reOeYaQW�worNiQJs.

7Ke�QumEer�oI�marNs�is�JiYeQ�iQ�>�@�aW�WKe�eQG�oI�
eacK�TuesWioQ�or�parW�TuesWioQ.�

FOR EXAMINER¶S USE

Section A /20

Section B /45

Section C /20

Total /85

7Kis�GocumeQW�coQsisWs�oI�16 priQWeG�paJes�iQcOuGiQJ�WKis�coYer�paJe.

Setter 0r.�-oeO�/ee [Turn over
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Section A

$Qswer�aOO�TuesWioQs iQ�WKe�spaces�proYiGeG�oQ�paJe��.

1 7Ke�approximaWe�p+�YaOues�oI�Iour�aTueous�suEsWaQces are�sKowQ.
:KicK�suEsWaQce�couOG�Ee�useG Wo�QeuWraOise�excess�aciG�iQ�WKe�sWomacK"

suEsWaQce p+
A EaNiQJ�soGa ��
B saOW �
C oraQJe�Muice ��
D YiQeJar ��

2 :KicK�Wwo�suEsWaQces�reacW�wiWKouW�JiYiQJ�oII�a�Jas"

A ciWric�aciG�aQG�caOcium�carEoQaWe
B K\GrocKOoric�aciG�aQG�maJQesium.
C QiWric�aciG�aQG�aTueous�ammoQia.
D soGium�K\GroxiGe�aQG�ammoQium�suOIaWe.�

3 :KicK�ioQic�eTuaWioQ�represeQWs�WKe�reacWioQ�EeWweeQ�aTueous�poWassium�K\GroxiGe�aQG�GiOuWe�suOIuric�
aciG"

A +� �aT����2+� �aT�� +�2��O�
B +�62� �aT�����K� �aT�� K�62� �aT����+� �J�
C �K� �aT����62��� �aT�� K�62� �aT�
D K2+��aT����+� �aT�� K� �aT����+�2��O�

4 $�sWuGeQW�proposeG�a�Iew�meWKoGs�Wo�saIeO\�prepare�a�sampOe�oI�soGium�cKOoriGe�iQ�WKe�OaEoraWor\��

  1 soGium�K\GroxiGe�aQG�K\GrocKOoric�aciG
  2 soGium�meWaO�aQG�K\GrocKOoric�aciG
  3 soGium�QiWraWe�aQG�K\GrocKOoric�aciG

:KicK�oI�WKe�aEoYe�meWKoG�s��ma\ Ee�useG"

A 1 oQO\
B 2 oQO\
C 1 aQG 2 oQO\
D 1 2 aQG 3

5 :KicK�oI�WKe�IoOOowiQJ�coQWaiQs�WKe�JreaWesW�QumEer�oI�aWoms"

A �.��moO�oI�KeOium
B �� Gm� oI�Nr\pWoQ
C ���J oI�caOcium
D ��� J oI�JoOG
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6 :KaW�is�WKe�mass�oI�soGium�K\GroxiGe�preseQW�iQ�����cm� oI��.��moO�Gm� soGium�K\GroxiGe�soOuWioQ"�

A �.��J
B ���J
C ���J
D � NJ

7 ,Q�a�reacWioQ�����cm� oI�EuWeQe��&�+���was�EurQW�iQ����cm� oI�ox\JeQ.�7Ke�eTuaWioQ�Ior�WKe�reacWioQ�is�
sKowQ�

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

$W�WKe�eQG�oI�WKe�reacWioQ��wKaW�is�WKe�WoWaO�YoOume�oI�Jas�remaiQiQJ"��
�aOO�YoOumes�are�measureG�aW�r.W.p.��

A ���cm�

B ���cm�

C ���cm�

D ����cm�

8 :KicK�air�poOOuWaQW�EeOow�is�not correcWO\�maWcKeG�Wo�iWs�source"�

poOOuWaQW source
A carEoQ�moQoxiGe iQcompOeWe�comEusWioQ�oI�peWroO iQ�car�eQJiQes
B QiWroJeQ�oxiGes OiJKWQiQJ�acWiYiW\
C suOIur�GioxiGe GecomposiWioQ�oI�orJaQic�maWWer
D uQEurQeG�K\GrocarEoQs iQcompOeWe�comEusWioQ�oI�peWroO�iQ�car�eQJiQes

9 7Ke�GaWa�EeOow�JiYes�WKe�coQceQWraWioQ�oI�Yarious�air�poOOuWaQWs��iQ�parWs�per�EiOOioQ��iQ�Iour�GiIIereQW�
ciWies.

,Q�wKicK�ciW\�are�OimesWoQe�EuiOGiQJs�uQGer�WKe�JreaWesW�WKreaW�Irom�poOOuWioQ"

carEoQ�moQoxiGe oxiGes�oI�QiWroJeQ suOIur�GioxiGe
A � �� ��
B �� �� ��
C �� � ��
D ��� � ��

10 :KicK�sWaWemeQW�aEouW�WKe�eOemeQWs�oI�WKe�PerioGic�7aEOe�is�correcW"

A *roup���eOemeQWs�are�uQreacWiYe�meWaOs.
B *roup�,,�eOemeQWs�WeQG�Wo�Iorm�posiWiYe ioQs.
C *roup�9,,�eOemeQWs�exisW�as�siQJOe�aWoms.
D 7Ke�eOemeQWs�Eecome�more�meWaOOic�Irom�WKe�OeIW�oI�WKe�PerioGic�7aEOe�Wo�WKe�riJKW.
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11 )OuoriQe��)��is�aQ�eOemeQW�iQ�*roup�9,,�oI�WKe�PerioGic�7aEOe.
:KicK�oI�WKe�IoOOowiQJ�sWaWemeQWs�aEouW�IOuoriQe is�false"�

A )OuoriQe exisWs�as�GiaWomic�moOecuOes.
B )OuoriQe Iorms�ioQs�wiWK�a����cKarJe.
C )OuoriQe Kas�a�KiJKer meOWiQJ�poiQW�WKaQ�cKOoriQe.
D )OuoriQe is�a�QoQ�meWaO.

12 7Ke�reacWioQ�EeWweeQ�iroQ�,,,��ioQs�aQG�ioGiGe�ioQs�is�represeQWeG�E\�WKe�IoOOowiQJ�ioQic�eTuaWioQ�

�)e�� �aT�����,���aT�� ��)e����aT����,���s��

:KicK�sWaWemeQW�aEouW�WKe�reacWioQ�is�correcW"

A )e�� ioQs�are�oxiGiseG�E\�Ooss�oI�eOecWroQs.
B )e�� ioQs�are�reGuceG�E\�JaiQ�oI�eOecWroQs.
C )e�� ioQs�are�reGuceG�E\�Ooss�oI�eOecWroQs.
D ,� ioQs�are�oxiGiseG�E\�JaiQ�oI�eOecWroQs.

13 $Tueous�soOuWioQ�X is�NQowQ�Wo�coQWaiQ�a�powerIuO�oxiGisiQJ�aJeQW.
7o�Wwo�separaWe�sampOes�oI�soOuWioQ�X��a�soOuWioQ�oI�poWassium�ioGiGe�was�aGGeG�Wo�oQe��wKiOe�a�
soOuWioQ�oI�aciGiIieG�poWassium�maQJaQaWe�9,,��was�aGGeG�Wo�WKe�oWKer.

:KicK�oI�WKe�IoOOowiQJ�correcWO\�GescriEes�WKe�coOour�oI�soOuWioQ�X iQ�WKe�respecWiYe�sampOes"

aIWer�aGGiWioQ�oI�aTueous�
poWassium�ioGiGe�

aIWer�aGGiWioQ�oI�aTueous�aciGiIieG�
poWassium�maQJaQaWe�9,,��

A ErowQ coOourOess
B ErowQ purpOe
C coOourOess coOourOess
D coOourOess purpOe

14 7Ke�ioQic�eTuaWioQs�EeOow�represeQW�WKe�reacWioQs�EeWweeQ�Iour meWaOs�]iQc��iroQ��X aQG�Y aQG�WKe�
aTueous�ioQs�oI�oQe�oI�WKe�oWKer�OisWeG�meWaOs.

=Q���X�� =Q�� � X
=Q���)e�� =Q�� ��)e
X ��)e�� Qo�reacWioQ

Y ��=Q�� Y�� ��=Q

:KaW�is�WKe�correcW�orGer�oI�reacWiYiW\�oI�WKe�meWaOs"

mosW�reacWiYe OeasW�reacWiYe
A X )e =Q Y
B Y )e ; =Q
C Y =Q )e X
D =Q Y X )e
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15 :KicK�oI�WKe�IoOOowiQJ�expOaiQs�wK\�rec\cOiQJ�eQsures�WKaW�meWaOs�wiOO�Ee�aYaiOaEOe�iQ�WKe�IuWure"

A 'umpiQJ�oI�meWaOs�iQ�OaQGIiOO�siWes�is�uQsiJKWO\.
B 5ec\cOiQJ�aYoiGs�WKe�eQYiroQmeQWaO�GamaJe�oI�opeQiQJ�Qew�miQes.
C 5ec\cOiQJ�cosWs�Oess�WKaQ�oEWaiQiQJ�meWaOs�Irom�WKeir�ores.
D 7Kere�are�oQO\�OimiWeG�amouQWs�oI�meWaOs�iQ�WKe�EarWK¶s�surIace.

16 ,Q�WKe�experimeQW�sKowQ�EeOow��sWeam�is�passeG�oYer�KeaWeG�soOiG�P��wKicK�reacWs�Wo�JiYe�Jas�Q��

:KicK�oI�WKe�IoOOowiQJ�couOG�Ee�P aQG Q"�

P Q 
A copper K\GroJeQ
B poWassium ox\JeQ
C siOYer ox\JeQ
D ]iQc K\GroJeQ

17 $Tueous�soGium�K\GroxiGe�aQG�aTueous�ammoQia�were�aGGeG�separaWeO\�Wo�Wwo�GiIIereQW�aTueous�
soOuWioQs�eacK�coQWaiQiQJ�WKe�same meWaOOic�ioQ.�,Q�EoWK�cases��a�wKiWe�precipiWaWe�was�IormeG�wKicK�
GissoOYeG�wKeQ excess�soGium�K\GroxiGe�or�ammoQia was�aGGeG.�

:KaW�is�WKe�ioQ"

A $O��
B &a��
C K�

D =Q��

18 $Q�aTueous�soOuWioQ�oI�compouQG�= reacWs�wiWK�aTueous�soGium�K\GroxiGe�Wo�Iorm�a�JreeQ precipiWaWe.�
$�piece�oI�aOumiQium�IoiO�is�aGGeG�Wo�WKe�mixWure�aQG�KeaWeG��a�Jas�WKaW�WurQs�Gamp�reG�OiWmus�paper�Wo
EOue is�JiYeQ�oII.

:KaW�is�="�
� �

A ammoQium�QiWraWe�
B copper�,,��QiWraWe
C iroQ�,,��cKOoriGe
D iroQ�,,��QiWraWe

miQeraO�wooO�
saWuraWeG�wiWK�

waWer

KeaW

P

Q

waWer
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19 :KicK�oI�WKe�IoOOowiQJ�processes�is�exoWKermic"�

A %urQiQJ�oI�peWroO�iQ�car�eQJiQes
B EYaporaWioQ�oI�a�waWer�puGGOe
C 0eOWiQJ�War�Ior�WKe�paYiQJ�oI�roaGs
D 6uEOimaWioQ�oI�Gr\�ice

20 7Ke�GissoOYiQJ�oI�ammoQium�QiWraWe�iQ�waWer�is�aQ�eQGoWKermic�process.
:KicK�JrapK�correcWO\�sKows�Kow�WKe�WemperaWure�oI�WKe�mixWure�cKaQJes�oYer�Wime�wKeQ�ammoQium�
QiWraWe�is�GissoOYeG�iQ�waWer�aQG�WKe�soOuWioQ is�aOOoweG�Wo�sWaQG"

Answers

1 2 3 4 5 6 7 8 9 10

11 12 13 14 15 16 17 18 19 20

7emperaWure����& 7emperaWure����&

7emperaWure����& 7emperaWure����&

7ime � miQ 7ime � miQ

7ime � miQ 7ime � miQ

room�
WemperaWure

room�
WemperaWure

room�
WemperaWure

room�
WemperaWure

A B

C D
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Section B

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

1 7Ke�pK\sicaO�aQG�cKemicaO�properWies�oI�IiYe�uQNQowQ�oxiGes�are�summariseG�iQ�7aEOe��.�.�

Table 1.1
uQNQowQ�
oxiGe

sWaWe�aW�
r.W.p

soOuEiOiW\�
iQ�waWer

p+�oI�aTueous�
soOuWioQ

reacWs�wiWK�GiOuWe�
K\GrocKOoric�aciG"

reacWs�wiWK�GiOuWe�
soGium�K\GroxiGe"

A soOiG soOuEOe �� \es Qo

B soOiG iQsoOuEOe � \es \es

C Jas soOuEOe �� Qo Qo

D soOiG iQsoOuEOe � \es Qo

E Jas soOuEOe �� Qo \es

(a) :KicK�oxiGe�s��is�are�

(i) QoQ�meWaOOic"� �

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

(ii) aEOe�Wo�Iorm�aQ�aONaOi"

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

(iii) ampKoWeric"

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

(b) *iYe�aQ�exampOe�Ior�\our�aQswer�iQ�(a)(iii).�

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

(c) 6uJJesW�WKe�iGeQWiW\�oI�oxiGe�A.�

«««««««««««««««««««««««««««««««««««««««««.. >�@
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2 PKospKorus�is�aQ�eOemeQW�WKaW�Goes�QoW�reacW�wiWK�waWer��EuW�wiOO�reacW reaGiO\�iQ�air��IormiQJ�aQ�oxiGe.

)iJ.��.� EeOow�sKows�a�piece�oI�pKospKorus�IasWeQeG�Wo�a�copper�wire�aQG�OeIW�Ior�a�Iew�Ga\s�iQ�WKe�seW�
up.�7Ke�waWer�sOowO\�rises�up�WKe�WuEe.

       
      Fig. 2.1

(a) 6WaWe�WKe�Jas�iQ�air�WKaW�pKospKorus�Kas�reacWeG�wiWK.

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

(b) $W�wKicK�marN�wiOO�WKe�waWer�OeYeO�approximaWeO\�Ee�aIWer�a�Iew�Ga\s"

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

(c) 6WaWe�Wwo�Jases�WKaW�are�OeIW�iQ�WKe�WuEe�aIWer�a�Iew�Ga\s.

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

3 :KeQ� a�mixWure� oI� aOumiQium� powGer� aQG� ]iQc� oxiGe� is� KeaWeG�� WKe�mixWure� EurQs� YiJorousO\�wiWK� a�
EriJKW�IOame��aQG�ma\�eYeQ�expOoGe.�7Ke�reacWioQ�is�iOOusWraWeG�E\�WKe�eTuaWioQ�EeOow.

�$O���=Q2� �$O�2� ���=Q

(a) ,s�WKe�reacWioQ�eQGoWKermic�or�exoWKermic"�ExpOaiQ�\our�aQswer.

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

«««««««««««««««««««««««««««««««««««««««««..��>�@�
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7(a) +aOoJeQs��*roup�9,,��aQG�QoEOe�Jases��*roup��� &$2 ��

7(b) 7Ke\�KaYe�a�IuOO\�IiOOeG�YaOeQce�sKeOO��wKicK�coQIers�sWaEiOiW\. &$2 ��

7(c)

0ix�aTueous�cKOoriQe aQG�aTueous�poWassium�EromiGe.
7Ke mixWure�oI�soOuWioQs�wiOO WurQ�Irom�coOourOess�Wo�ErowQ as�
EromiQe�is�GispOaceG.
��K%r���&O� ��K&O���%r�

&$2

�
��

�

8(a)

A��iroQ
B��suOIuric�aciG
C��iroQ�,,��suOIaWe
D��K\GroJeQ
E��Earium�suOIaWe
F��iroQ�,,��K\GroxiGe

�m�eacK ��

8(b) 

)e���+�62� )e62� ��+�

)e62� ���1a2+� 1a�62� ��)e�2+��
)e62� ��%a�12��� )e�12��� ��%a62�

�$Q\�oQe�

&$2
�m�Ior�correcW�
IormuOa���m�Ior�
EaOaQceG�
eTuaWioQ.

��

�
suppOieG�KeaW�is�WaNeQ�iQ Ior�WKe�reacWioQ�Wo�sWarW 2:77E ��

0oOes�oI�ox\JeQ� �������������
 ��.���moO.

0oOes�oI�M12�  ��.���x���
 ��.���moO.

&$&$&$&$&$&$222222
��

�

0oOar�mass�oI oQe� moO. oI�M12�  ���.� � �.�
 ����J�moO

Ar oI M��������������������������������� ����±�>�������x���@
 ���

7KereIore�M is�soGium.

&$&$&$&$&$&$222222
�eeeeeeccccIc �aOOOOowowowowowoweGeGeGeGeGeG�

�

�
�

,QserW�a�JOowiQJ�spOiQW iQWo�a�WesW�WuEe�coQWaiQiQJ�WKe�Jas..
,I�iW�reOiJKWs��WKe�Jas�is�ox\JeQ.

&$2
�
�

+aOoJeQs��*roup�9,,��aQG�QoEOe�Jasseses ��*r*rououp�p����� &$2 ��

7Ke\�KaYe�a�IuOO\�IiOOeG�YaOeQce�sKeKeOOOO�� wKwKw iicK�cocoQIers�sWaEiOiW\. &$2 �

0ix aTueous�cKKOoOoririQeQ aQa G�aTTTueueououss popoWaWassium�EromiGe.
7Ke mixWure�oI�soOOuWioQsQs wwwiOiOOO WuWurQrQ IIrom�coOourOess�Wo�ErowQ as�
EromiQe�is�Gisi pOpOacaa eGeG.
��K%r���&O� �� K&K&K&O��� %%rr�

&$2

�
�

�

A��iroQ
B OI i iG
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Section C [20 marks] 

9(a)(i) 
)e�2� ����&2� ��)e����&2� �

9(a)(ii)
,W�is�a�reGox�reacWioQ�as�)e�2� is�reGuceG�Wo�)e��aQG�&2�is�oxiGiseG�
Wo�&2�.�
)e�2� Ooses�ox\JeQ�wKiOe�&2�JaiQs�ox\JeQ.

�m�Ior�sWaWiQJ�
oxiGiseG�aQG�
reGuceG�species
�m�Ior�
expOaQaWioQ

��

9(a)(iii) &2�is�WKe�reGuciQJ aJeQW. &$2 ��

9(b)
�6WaiQOess��sWeeO is�oQe�iroQ�EaseG�aOOo\.
,W�is�preIerreG�as�iW�is�sWroQJer���more�corrosioQ�resisWaQW WKaQ�pure�
iroQ.

&$2
��
��

9(c)

Y is�sOaJ.
7Ke OimesWoQe�aGGeG�Wo�WKe�IurQace�Gecomposes�Wo�Iorm�caOcium�
oxiGe aQG�carEoQ�GioxiGe.
7Ke caOcium�oxiGe�reacWs�wiWK�aciGic�impuriWies���siOicoQ�GioxiGe iQ�
WKe�KaemaWiWe�Wo�Iorm�sOaJ.
��m�caQ�Ee�JiYeQ�Ior�WKe�roOe�oI�OimesWoQe�iQ�remoYiQJ�aciGic�
impuriWies��wiWKouW�meQWioQ�oI�iWs�GecomposiWioQ�

&a2���6i2� &a6i2�

&$2

2:77E

&$2

�
��

�

�

10(a) 

0oOes�oI�0J�12���  ��.�������
 ��.����moO.

0oOes�oI�+12�  ��.����x���
 ��.���moO.

&oQc.�oI�+12�  ��.���������������
 ��.���moO�Gm�

&$2

��

�

�

10(b)

7Ke�reaJeQWs�useG�are�QiWric�aciG�aQG�]iQc�meWaO�carEoQaWe�oxiGe.
�. $GG�excess ]iQc�meWaO�carEoQaWe�oxiGe�Wo�QiWric�aciG.
�. $IWer�WKe�reacWioQ�is�compOeWe��IiOWer Wo�oEWaiQ�]iQc�QiWraWe�soOuWioQ
as�WKe�IiOWraWe.
�. +eaW WKe�soOuWioQ�Wo�oEWaiQ�a�saWuraWeG�soOuWioQ.
�. &ooO WKe�saWuraWeG�soOuWioQ�Wo�cr\sWaOOise�]iQc�QiWraWe.
�. )iOWer Wo�oEWaiQ�cr\sWaOs�oI�]iQc�QiWraWe��wasK wiWK�coOG�GisWiOOeG
waWer�aQG�Gr\.

2:77E

�
��
��

�
��
��

10(c) 6oGium�carEoQaWe��WKe�sWarWiQJ�maWeriaO��is�soOuEOe�iQ�waWer.� 2:77E ��

,W�is�preIerreG�as�iW�is�sWroQJer���more�corrosioQ�resisWaQW WKaQ�pure�
iroQ.

&$2
��

Y is�sOaJ.
7Ke OimesWoQe�aGGeG�Wo�WKe�IurQace�Gecomposes�Wo�Iorm�caOcium�
oxiGe aQG�carEoQ�GioxiGe.
7Ke caOcium�oxiGe�reacWs�wiWK�aciGic�impuriWies���siOicoQ�GioxiGeeeeee iQiQiQiQiQQ��
WKe�KaemaWiWe�Wo�Iorm�sOaJ.
��m�caQ�Ee�JiYeQ�Ior�WKe�roOe�oI�OimesWoQe�iQ�remoYiQJJJJJJ aaaaaaaaaaaaaaaaaaaccciciciciciciciciciciciciciiciciciciciciciiciciciiiciciccciciiiciciccccciciicicciciiciciciciciccccicccciciicccccccc GGiGiGGGiGiGGGGGGGGGGGiGiGGGGGGGGGGiGGiGiGiGGGGGiGGiGiGGGGGiGGGiGGGGGGGGGGGGGiGGGGGGGGGGGiGGiGiGiGGGiiGiiGiiiiGGiiiGGGiGiiiiGiGiGiiGGGGGGGGGiic�c�c�cc�c�c�cccccc�cccccccccccccccc�cccc�ccccccccccccccccccccc�c�ccccccccccccccccccccccc�ccccccccc�ccccccccccccccc�ccc
impuriWies��wiWKouW�meQWioQ�oI�iWs�GecomposiWioQ�

&a2���6i2� &a6i2�

&$&$$$$$2

222222:77E7E7E7E7E7E

&$&$&$&$&$&$2

�
�

�

�

) 

0oOes�oI�0J�12���  ��.�������
 ��.����moO.

0oOes�oI�+12�  ��.����x���
 ��.���moO.

&oooQc.�oI�+12�  ��.�.���� ������������������ ��
 ��.� �� mmmoOoO�G�Gmm��

&$2

�

�

�

)

7Ke�reaJeQWs�useG�arre�e QiQiWrWricic aaciciGG aQG�]iQc�meWaO�carEoQaWe�oxiGe.
�. $GG exccesesss ]i]iQcQc mmeWeWaOaO�c�cararEoQaWe�oxiGe�Wo�QiWric aciG.
�. $IWer�WKe�reaeacWcWioioQ�Q�isis ccompOeWe��IiOWer Wo�oEWaiQ�]iQc�QiWraWe�soOuWioQ
as WKe IiOWraWe.
�. +eaW WKe�soOuWioQ�Wo oEWaiQ�a saWuraWeG�soOuWioQ.
� &ooO WKe saWuraWeG soOuWioQ Wo cr\sWaOOise ]iQc QiWraWe

2:77E

�
�
�

�
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