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

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

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

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

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

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

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

7Ke parWicOe�wiOO

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

���1���1
��m�s

Wime ��s�

GisWaQce ��m�

�

� ��



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

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

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

� � Iorce�� pressure��

A iQcreaseG�� iQcreaseG��

B iQcreaseG�� uQcKaQJeG��

C uQcKaQJeG�� iQcreaseG��

D uQcKaQJeG�� uQcKaQJeG��

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

A 6oOiG�$�aQG�soOiG�%�KaYe WKe�same�GeQsiW\.��
B 'eQsiW\�oI�soOiG�$�is��.����Wimes�WKe�GeQsiW\�oI�soOiG�%.
C 'eQsiW\�oI�soOiG�$�is��.��Wimes�WKe�GeQsiW\�oI�soOiG�%.��
D 'eQsiW\�oI�soOiG�$�is���Wimes�WKe�GeQsiW\�oI�soOiG�%.��



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

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

A B C D

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

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

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

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

A 7Ke moOecuOes�expaQG�as�ice�cKaQJes�Wo�sWeam.��
B 7Ke�moOecuOes�moYe�sOower�as�ice�cKaQJes�Wo�sWeam.���
C 7Ke�moOecuOes�moYe�IurWKer�aparW�as�WKe�ice�cKaQJes�Wo�sWeam.���
D 7Ke�moOecuOes�moYe�cOoser�Wo�oQe�aQoWKer�as�ice�cKaQJes�Wo�sWeam.��



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

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

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

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

� � �� :aWer�expaQGs.

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

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

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

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

wKiWe�coOour�
EoG\�

WraQspareQW�waWer�
OeYeO�marNiQJ�

pOasWic�OiG



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

:KaW�is�WKe�aQJOe�oI�iQciGeQce"��

A ������
B �����
C �����
D ������

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

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

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

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

GirecWioQ�oI�waYe



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

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

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

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

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

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

A B C D

��

�� ±

��

± ±

±

�� ±

��

�� ��

WesW�cKarJe WesW�cKarJe WesW�cKarJe WesW�cKarJe



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

A ��.��
B ��.��
C ���.��
D ����.��

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

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

A IOuoriQe
B OiWKium
C peWroOeum
D suJar

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

� �

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

coQceQWraWeG�suOIuric�aciG



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

� ��

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

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

����
����
����
����

���
����
����
���

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

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

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

6oOYeQW�IroQW

at ௅150 oC at ௅100 oC



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

� ��

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

< =
A
B 
C 
D

caOcium
carEoQ
ox\JeQ
suOIur

IOuoriQe
suOIur

K\GroJeQ
cKOoriQe

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

A� 2��� �
B� )�
C 1a�� �
D 0J��

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

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

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

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

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

Y

= =



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

:KaW�are�5�aQG�6"�
� �

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

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

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

$Tueous�ammoQia

:KiWe�precipiWaWe

:KiWe�precipiWaWe�soOuEOe�iQ�excess

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

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

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

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

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

mass�oI�soOiG�5�aGGeG

����

�

�

p+



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

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

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

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

QoEOe�Jases ���

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

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

A ���cm�

B ���cm�

C ���cm�

D �����cm�

34 :KicK�process�is�eQGoWKermic"

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



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

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

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

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

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

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

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

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

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

�� ± ��
�� ±����
��� ±����
��� � ���



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

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

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

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

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

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

� EQG�oI�Paper�� �



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

�� C 

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

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

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

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

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

�� B 
+\GroxiGe�ioQ� �2+�

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

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

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

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

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

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

 �.����moO�x����Gm�  6 dm3

�� D 

)e�2� ���&2� �)e����&2�

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

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

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

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

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

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

�� C 

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

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

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

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

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

�� B 
+\GroxiGe�ioQ� �2+�

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

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

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

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

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

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

  �.����moO�x ���Gm�  6 dm3

�� D 

)e)ee�22�� �� �&�&2�2 �)e����&2�

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

&a2���6i2� &a6i2�



�� A 6maOOesW�moOecuOes� �OowesW�EoiOiQJ�poiQW�raQJe

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

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

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

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

�a. 1iWroJeQ �m

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

Jas��m
source��m

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

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

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

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

�a. IiOWraWioQ �m

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

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

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

�m

�m

�a. $mmoQium�QiWraWe�aQG�waWer �m

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

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

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

�a. 1iWroJeQ �m

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

JJJJJaJ s��m
sosososososourururuuu ce��m

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

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

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

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

�a. IiOWraWioQ �m

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

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

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

�m

�m

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

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



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

 ��.���moO

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

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

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

�m

�m
ecf if 1st 1m 

wrong
overall -1 if any answer not in 3sf

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

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

 12 dm3 �m

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

 0.500 mol/dm3 �m

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

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

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

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

�m

�m

�m

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

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

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

�m

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

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

�Eii.

�m

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

 0.500 mol/dm3 �m

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

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

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

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

�m�m

�m

�m

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

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

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

�m

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

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

�Eii.

�m



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

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

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

PaW�Gr\�EeWweeQ�IiOWer�papers �m

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

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

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

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

�m
KaYe������m

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

�a. ,oQs )ormuOa 5easoQs

�� Fe2+

green precipitate formed after adding 

sodium hydroxide which turned brown 

over time

�� ସାܪܰ ammonia gas produced when sodium 

hydroxide is added

�� ଷଶିܱܥ carbon dioxide produced after adding 

nitric acid

�� Cl-
white precipitate formed after adding 

silver nitrate

eacK�IormuOa�
� reasoQ��m

WoWaO��m

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

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

Explanation: 
Possible answers are 

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

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

carEoQ�GioxiGe�aQG�waWer. �m

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

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

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

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

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

�a. ,oQs )ormuOa 5easoQs

� Fe2+

green precipitate formed after addining g

sodium hydroxide which turned brbrrowown

over time

� ାܪସܪܰ ammonia ggasas pproodud ceed d whwhhenen  sosodidiumu  

hydroxide isis aaddd edd

� ଷଶିܱܥ carbon dioioxixidede pproroduduceced d afaftet r adding 

nitric aciciidd

� CCl-l
white e prprececipipititate formed after adding 

siilvlverer nnititraratete

eacK�IormuOa�
� reasoQ��m

WoWaO��m

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

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

Explanation: 
Possible answers are



Paper 3 Section B : 3 Questions choose 2 (20 marks)

�a. %oWK�KaYe����proWoQs. �m

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

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

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

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

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

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

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

�m
�m

��ai. �� �m

��aii.

�m

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

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

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

��ci. <� �������
<�12��� ������

�m
�m

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

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

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

��

��

FoSSHr atoPV

aOXPiQiXP atoPV

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

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

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

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

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

�m
�m

��ai. �� �m

��aii.

�m

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

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

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

��ci. <� � �����
<�12��� ������

�m
�m

�� ii ,W i G i W N

FoSSHr atoPV

aOXPPiQiXP P atatoPoPVV



��ai.

�m

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

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

��Ei. &�+��2�ĺ��&�+�2+ ���&2� �m

��Eii.

�m

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

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

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

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

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

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

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

��Ei. &�+��2�ĺ� &�+�2+ ���&2� �m�m

��Eii.

�m

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

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

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

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

��EY. 6oOYeQW�W iQiQ�paiQWs�aQG�YarQisKes
0aQuIacWure�oI�perIumes��GeWerJeQW��GeoGoraQWs�eWc.
)ouQG�iQ�aOcoKoOic�GriQNs�OiNe�Eeer��wiQes�aQG�spiriWs




