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INTRODUCTION
  7KH�*HQHUDO� &HUWLÀFDWH� RI� (GXFDWLRQ� �$GYDQFHG� /HYHO�� ([DPLQDWLRQ� LV� WKH�
ÀQDO� FHUWLÀFDWLRQ� H[DPLQDWLRQ� RI� WKH� 6HQLRU� 6HFRQGDU\� (GXFDWLRQ� LQ� 6UL� /DQND��
7KRXJK�FHUWLÀFDWLRQ�RI�WCKH�VWXGHQWV
�DFKLHYHPHQW�OHYHO�DW�WKH�HQG�RI�6HQLRU�6HFRQGDU\�
(GXFDWLRQ�LV�WKH�PDMRU�DLP�RI�WKLV�H[DPLQDWLRQ��LW�EHDUV�D�PRPHQWRXV�SRVLWLRQ�DV�DQ�
achievement test as well as a selection test because the eligible candidates for national 
universities and other higher education and vocational training institutes and also for 
WKH�1DWLRQDO�&ROOHJHV�RI�(GXFDWLRQ�DUH� VHOHFWHG�RQ� WKH� UHVXOWV�RI� WKLV� H[DPLQDWLRQ��
7KLV�KDV�DOVR�EHHQ�DFFHSWHG�DV�DQ�H[DPLQDWLRQ�WKDW�FHUWLÀHV�HQWU\�TXDOLÀFDWLRQV�IRU�WKH�
WHUWLDU\�OHYHO�HPSOR\PHQWV��1HZ�V\OOXEXVV�LQ�WKH�\HDU��������������VFKRRO�FDQGLGDWHV�
DQG��������Q�SULYDWH�FDQGLGDWHV�VDW�WKLV�H[DPLQDWLRQ���
� 0XFK�SDLQV�DUH�EHLQJ�WDNHQ�E\�VWXGHQWV�WR�KDYH�D�KLJK�DFKLHYHPHQW�OHYHO�DW�WKLV�
H[DPLQDWLRQ�DQG�WHDFKHUV�DQG�SDUHQWV�WR�IXOÀO�WKHLU�H[SHFWDWLRQV��7KLV�HYDOXDWLRQ�UHSRUW�
KDV�EHHQ�SUHSDUHG�E\�WKH�'HSDUWPHQW�RI�([DPLQDWLRQV�WR�DVVLVW�WKH�UHDOL]DWLRQ�RI�WKHLU�
JRDOV��,W�LV�FHUWDLQ�WKDW�WKH�LQIRUPDWLRQ�SURYLGHG�E\�WKLV�HYDOXDWLRQ�UHSRUW�LV�HTXDOO\�
LPSRUWDQW� IRU� FDQGLGDWHV�� WHDFKHUV�� SULQFLSDOV�� LQ�VHUYLFH� DGYLVHUV�� VXEMHFW� GLUHFWRUV��
SDUHQWV�DQG�UHVHDUFKHUV�LQ�HGXFDWLRQ��6R�LW�LV�DSSURSULDWH�WR�WHQGHU�WKLV�UHSRUW�IRU�ZLGHU�
UHIHUHQFH�
� 7KLV�HYDOXDWLRQ�UHSRUW�FRPSULVHV�RI�WKUHH�SDUWV��,��,,�DQG�,,,��
� 3DUW�,�RI�WKLV�UHSRUW�FRQVLVWV�RI�LQIRUPDWLRQ�UHODWHG�WR�DLPV�DQG�DFKLHYHPHQW�RI�
WKH�VXEMHFW�&KHPLVWU\�LQ�*�&�(���$�/��([DPLQDWLRQ��3UHVHQWHG�XQGHU�LW�DUH�WKH�VWDWLVWLFDO�
LQIRUPDWLRQ�RQ�VXEMHFW�DFKLHYHPHQW��WKDW�LV�QXPEHU�RI�FDQGLGDWHV�VDW�IRU�WKH�VXEMHFW��
KRZ�WKH\�KDYH�REWDLQHG�JUDGHV��KRZ�VFKRRO�FDQGLGDWHV�KDYH�REWDLQHG�JUDGHV�E\�GLVWULFW�
DQG�GLVWULEXWLRQ�RI�PDUNV�DFFRUGLQJ�WR�FODVV�LQWHUYDOV�DQG�D�FRPSUHKHQVLYH�DQDO\VLV�RI�
WKH�VXEMHFW�DFKLHYHPHQW�WKDW�UHYHDOV�KRZ�FDQGLGDWHV�KDYH�VHOHFWHG�TXHVWLRQV�LQ�3DSHUV�
,�DQG�,,�LQ�&KHPLVWU\�DQG�KRZ�WKH\�KDYH�VFRUHG�PDUNV�IRU�WKH�TXHVWLRQV�LQ�WKHP�DQG�
WKH�VXE�SDUWV�RI�HDFK�TXHVWLRQ��3DUW�,,�RI�WKLV�UHSRUW�SUHVHQWV�WKH�TXHVWLRQV�LQ�3DSHU�
,�DQG�3DSHU�,,�RI�&KHPLVWU\�LQ�WKH�*�&�(���$�/��([DPLQDWLRQ������DQG�LQIRUPDWLRQ�
DERXW� WKH� FDQGLGDWHV
� UHVSRQVHV� WR� WKHP�� ,W� HQFRPSDVVHV� H[SHFWHG� DQVZHUV� IRU� WKH�
TXHVWLRQV�RI�SDSHUV�,�DQG�,,��WKH�PDUN�VFKHPH��REVHUYDWLRQV�RQ�DQVZHUV��FRQFOXVLRQV�
DQG�FRQVWUXFWLYH�VXJJHVWLRQV�
� 7KLV�HYDOXDWLRQ�UHSRUW�SUHSDUHG�E\�WKH�5HVHDUFK�DQG�'HYHORSPHQW�%UDQFK�RI�
WKH�'HSDUWPHQW�RI�([DPLQDWLRQV�LV�EDVHG�RQ�WKH�LQIRUPDWLRQ��REVHUYDWLRQV��LGHDV�DQG�
VXJJHVWLRQV� SURYLGHG� E\� FKLHI� H[DPLQHUV�� DGGLWLRQDO� FKLHI� H[DPLQHUV� DQG� DVVLVWDQW�
H[DPLQHUV�LQYROYHG�LQ�HYDOXDWLQJ�DQVZHU�VFULSWV�DQG�WKH�LQIRUPDWLRQ�GUDZQ�WKURXJK�
WKH� DQDO\VLV� RI� FDQGLGDWHV
� UHVSRQVHV� XVLQJ� WKH�&ODVVLFDO�7HVW�7KHRU\� DQG� WKH� ,WHP�
5HVSRQVH�7KHRU\����
� 3DUW�,,,�RI�WKLV�UHSRUW�HPERGLHV�WKH�IDFWV�WKDW�VKRXOG�EH�WDNHQ�LQWR�FRQVLGHUDWLRQ�
E\�WKH�FDQGLGDWHV�ZKHQ�DQVZHULQJ�HDFK�TXHVWLRQ�DQG�RSLQLRQV�DQG�VXJJHVWLRQV�ZLWK�
UHJDUG�WR�WKH�OHDUQLQJ�WHDFKLQJ�SURFHVV��,�WKLQN��WKDW�WKLV�UHSRUW�LV�RI�LPPHQVH�YDOXH�LQ�
WKH�RUJDQL]DWLRQ�RI�WKH�OHDUQLQJ�WHDFKLQJ�SURFHVV�WR�DFKLHYH�UHVSHFWLYH�FRPSHWHQFLHV�
DQG�FRPSHWHQF\�OHYHOV��
� <RX�DUH�NLQGO\�UHTXHVWHG�WR�GLUHFW�\RXU�SURGXFWLYH�LGHDV�DQG�VXJJHVWLRQV�WR�XV�
WR�LPSURYH�WKH�TXDOLW\�RI�RXU�IXWXUH�HYDOXDWLRQ�UHSRUWV�
� ,�ZLVK� WR� H[WHQG�P\� VLQFHUH� WKDQNV� WR� WKH� FKLHI� H[DPLQHUV�� DGGLWLRQDO� FKLHI�
H[DPLQHUV�DQG�DVVLVWDQW�H[DPLQHUV�ZKR�SURYLGHG�LQIRUPDWLRQ�WR�SUHSDUH�WKLV�UHSRUW��WKH�
FRPPLWWHH�PHPEHUV�ZKR�IHUYHQWO\�DQG�DFWLYHO\�FRQWULEXWHG�WR�WKH�WDVN��WKH�RIÀFHUV�DQG�
WKH�VWDII�RI�WKH�'HSDUWPHQW�RI�([DPLQDWLRQV�ZKR�VKRXOGHUHG�WKH�UHVSRQVLELOLW\�DQG�WKH�
76(3�:%�IRU�SURYLGLQJ�ÀQDQFLDO�DVVLVWDQFH�IRU�WKLV�WDVN�����
    
  
� :�0�1�-��3XVKSDNXPDUD
� &RPPLVVLRQHU�*HQHUDO�RI�([DPLQDWLRQV
��WK�-DQXDU\�����
5HVHDUFK�	�'HYHORSPHQW�%UDQFK�
'HSDUWPHQW�RI�([DPLQDWLRQV��
3HODZDWWD��%DWWDUDPXOOD�

https://pastpapers.wiki/


- iv -

G.C.E.(A.L.) Chemistry Evaluation Report 2013

Guidance ( :�0�1�-��3usKSDNXPDUD 
� � &RPPLVVLRQHU�*HQHUDO�RI�([DPLQDWLRQV
    
Direction and Organization  ( Gayathri AbeygunaseNHUD
  &RPPLVVLRQHU�RI�([DPLQDWLRQV�
  (5HVHDUFK�DQG�'HYHORSPHQW�

Co-ordination ( Manomi Senevirathne 
  $VVLVWDQW�&RPPLVVLRQHU�RI�([DPLQDWLRQV 
  (5HVHDUFK�DQG�'HYHORSPHQW�
   
Editing ( 'U��5DVDO�GH�6Llva 
  University of Kelaniya
  'U��0�$�%��3UDVKDQWKa 
  8QLYHUVLW\�RI�6UL�-D\DZDUGKDQDSXUD
  'U��3DKDQ�*RGDNXPEura  
  8QLYHUVLW\�RI�6UL�-D\DZDUGKDQDSXUD
  0U��0�$�3��0XQDsinghe  
  6HQLRU�3URMHFW�2IÀFHU��5HWLUHG�
� � 1,(

  Manomi Senevirathne 
  $VVLVWDQW�&RPPLVVLRQHU�RI�([DPLQDWLRQV 
  (5HVHDUFK�DQG�'HYHORSPHQW�

Panel of Writers ( 5�0�.�&��6HQDUDthna 
  6UL�/DQND�7HDFKHUV
�6HUYLFH�
� � 5DWKQDZDOL�%DOLND�9LG\DOD\D
� � *DPSDKD
  0�$�.�1��Perera
  6UL�/DQND�7HDFKHUV
�6HUYLFH�
� � 5DWKQDZDOL�%DOLND�9LG\DOD\D
� � *DPSDKD 
  -�.�3�0��-D\DNRG\
  6UL�/DQND�7HDFKHUV
�6HUYLFH�
� � %DQGDUDQD\DND�9LG\DOD\D
� � 9H\DQJRGD   
  6�/�$�3��Samarathunga
  6UL�/DQND�7HDFKHUV
�6HUYLFH�
� � <DVRGDUD�%DOLND�9LG\DOD\D
  Colombo 
  +�0��+HZawasam
  6UL�/DQND�7HDFKHUV
�6HUYLFH
� � 5R\DO�9LG\DOD\D
  Horana

Translation ( 0�$�3��0XQDsinghe 
  )RUPHU�&KLHI�3URMHFW�2IÀFHU
� � 1DWLRQDO�,QVWLWXWH�RI�(GXFDWLRQ

Computer Type Setting ( Anusha MaGXZDQWKL�'LVVDQD\DNH
  ,&7�Assistant 

Cover Page Designing ( <�6��$QXUDGKL
  'HYHORSPHQW�2IÀFHU�

https://pastpapers.wiki/


- v -

G.C.E.(A.L.) Chemistry Evaluation Report 2013

Contents
            Page 
Part I

 1 Subject objectives and information on subject achievement
   
  1.1 Subject objectives  �

  1.2 Statistical information on subject achievement

    ������ 1XPEHU�RI�FDQGLGDWHV�VDW�IRU�WKH�VXEMHFW� �
� ����� � ������ *UDGHV�REWDLQHG�E\�WKH�FDQGLGDWHV��� �
   ������ *UDGHV�REWDLQHG�E\�VFKRRO�FDQGLGDWHV�ZKR�VDW�WKH�H[DPLQDWLRQ
� � � � IRU�WKH�ILUVW�WLPH���'LVWULFWZLVH� �
       ������ 0DUNV�REWDLQHG�DFFRUGLQJ�WR�FDOVV�LQWHUYDOV �

  1.3  Analysis of subject achievement   

   ������ $FKLHYHPHQW�LQ�3DSHU�, �
       ������ 6HOHFWLRQ�RI�TXHVWLRQV�LQ�3DSHU�,, �
             ������ 6FRULQJ�IRU�WKH�TXHVWLRQV�LQ�3DSHU�,,  �
             ������ $FKLHYHPHQW�LQ�3DSHU�,,        �
   
Part II

 2 Information on questions and answers

  2.1 Question Paper I and Information on answers to Paper I 
 
   ����� 6WUXFWXUH�RI��WKH�3DSHU�, ��
   ����� 3DSHU�, ��
   ����� ([SHFWHG�DQVZHUV�DQG�WKH�PDUNLQJ�VFKHPH�IRU�3DSHU�, ��
   ����� 2EVHUYDWLRQV�RQ�WKH�UHVSRQVHV�WR�3DSHU�,��E\�VXEMHFW�DUHD�  ��
   ����� 5HVSRQVHV�WR�WKH�RSWLRQV�LQ�3DSHU�,��DV�D�SHUFHQWDJH�  ��
   ����� 2YHUDOO�REVHUYDWLRQV��FRQFOXVLRQV�DQG�VXJJHVWLRQV�UHJDUGLQJ�
� � � � WKH�DQVZHUV�WR�3DSHU�, ��

  2.2 Paper II and information on answers   

        ����� 6WUXFWXUH�RI��WKH�3DSHU�,, ��
       ����� 6HOHFWLRQ�DQG�IDFLOLW\�RI�TXHVWLRQV�LQ�3DSHU�,,  ��
       ����� ([SHFWHG�DQVZHUV��PDUN�VFKHPH��REVHUYDWLRQV��FRQFOXVLRQV�DQG�
� � � � VXJJHVWLRQV�UHODWHG�WR�3DSHU�,,  ��
   ����� 2YHUDOO�REVHUYDWLRQV��FRQFOXVLRQV�DQG�VXJJHVWLRQV�UHJDUGLQJ
� � � � WKH�DQVZHUV�WR�3DSHU�,, ��

Part III

 3 Facts to be considered when answering questions and suggestions 
 
  ��� Facts to be considered when answering  ��
  ��� &RPPHQWV�DQG�VXJJHVWLRQV�DERXW�WKH�WHDFKLQJ�OHDUQLQJ�SURFHVV  ��

https://pastpapers.wiki/


- � -

G.C.E.(A.L.) Chemistry Evaluation Report 2013

 

Part I 

1. Subject objectives and information on subject achievements

 1.1 Subject objectives  
 

After following this course the student will :

* XQGHUVWDQG� WKH� EDVLF� FRQFHSWV� LQ� FKHPLVWU\� UHTXLUHG� WR� FRPSUHKHQG� WKH�
SK\VLFDO�IRXQGDWLRQ�RI�VFLHQWLILF�H[SODQDWLRQV�RI�QDWXUDO�SKHQRPHQD��

* EHFRPH� NQRZOHGJHDEOH� DERXW� WKH� WRWDO� IUDPHZRUN� RI� FKHPLVWU\� LQFOXGLQJ�
LWV�PDLQ�FRQFHSWV��XQLI\LQJ�WKHPHV�DQG�SDWWHUQV�HQDEOLQJ�WR�XQGHUVWDQG�WKH�
structure and changes in matter and lay the foundation for students who 
SXUVXH�WKH�VWXG\�RI�IXUWKHU�FKHPLVWU\�LQ�WKH�IXWXUH��

* LQFOLQH� WR� XQGHUVWDQG� DQG� DSSUHFLDWH� WKH� QDWXUH� RI� WKH� VFLHQWLILF� SURFHVV�
WKURXJK�GLUHFW�H[SHULHQFHV�DQG�LQTXLULQJ�LQWR�WKH�KLVWRULFDO�GHYHORSPHQW�RI�
FKHPLVWU\�

* XQGHUVWDQG�WKH�OLPLWV�RI�VFLHQFH�DQG�KRZ�LW�LV�DSSOLHG�LQ�UHODWLRQ�WR�WHFKQLFDO��
HFRQRPLF��VRFLDO�DQG�SHUVRQDO�GHYHORSPHQW�

* XQGHUVWDQG� WKH� SK\VLFR� �� FKHPLFDO� IRXQGDWLRQ� RI� SUREOHPV� UHODWLQJ� WR� WKH�
VFLHQWLILF�XVDJH�DQG�FRQVHUYDWLRQ�RI�UHVRXUFHV�DFTXLULQJ�D�JHQHUDO�NQRZOHGJH�
RI�WKHP�ZLWK�VSHFLDO�DWWHQWLRQ�WR�WKH�FRQGLWLRQV�SUHYDLOLQJ�LQ�6UL�/DQND�

* DFTXLUH�NQRZOHGJH�DQG�VNLOOV�UHTXLUHG�IRU�WKH�DSSOLFDWLRQ�RI�EDVLF�FRQFHSWV�
LQ�FKHPLVWU\� IRU� WHFKQLFDO�� VRFLDO� DQG�HFRQRPLF�GHYHORSPHQW�ZLWK� VSHFLDO�
DWWHQWLRQ�WR�6UL�/DQND�

* GHYHORS� LQWHUHVW� IRU�DSSO\LQJ� WKH�NQRZOHGJH�DQG�VNLOOV�JDLQHG� WKURXJK�WKH�
FRXUVH�IRU�VRFLR���HFRQRPLF�GHYHORSPHQW�DQG�FRQVHUYDWLRQ�DQG�XWLOL]DWLRQ�RI�
QDWXUDO�UHVRXUFHV�
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1.2  Statistical information on subject achievement
 
  1.2.1 Number of candidates sat for the subject 
 

Medium School Private Total 

Sinhala ����� ����� �����

Tamil ���� ��� ����

English ���� ��� ����

Total 59358 11340 70698

       Table 1  

 1.2.2 Grades obtained by the candidates 

 Grade
School  Candidates Private  Candidates  

Total Percentage
Number Percentage Number Percentage

A ���� ���� ��� ���� ���� ����

B ���� ���� ���� ����� ���� ����

C ����� ����� ���� ����� ����� �����

S ����� ����� ���� ����� ����� �����

F ����� ����� ���� ����� ����� �����

Total 59358 100.00 11340 100.00 70698 100.00

Table 2  
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1.2.3  Grades obtained by school candidates who sat the examination for the first time -
 Districtwise

District No. Sat 

Distinction 
(A)  

Very Good 
Pass
 (B) 

Credit Pass
(C)  

Ordinary 
Pass
 (S)

Pass 
^A+B+C+S&

Failed             
(F)                  

N
um

be
r

]

N
um

be
r

]

N
um

be
r

]

N
um

be
r

]

N
um

be
r

]

N
um

be
r

]

���&RORPER ���� ��� ���� ��� ���� ���� ����� ���� ����� ���� ����� ���� �����

���*DPSDKD ���� �� ���� ��� ���� ��� ����� ���� ����� ���� ����� ���� �����

���.DOXWDUD ���� �� ���� �� ���� ��� ����� ��� ����� ���� ����� ���� �����

���.DQG\ ���� �� ���� ��� ���� ��� ����� ��� ����� ���� ����� ���� �����

���0DWDOH ��� � ���� �� ���� �� ���� ��� ����� ��� ����� ��� �����

���1XZDUD�(OL\D ��� � ���� �� ���� �� ���� ��� ����� ��� ����� ��� �����

���*DOOH ���� �� ���� ��� ���� ��� ����� ��� ����� ���� ����� ���� �����

���0DWDUD ���� �� ���� ��� ���� ��� ����� ��� ����� ���� ����� ���� �����

���+DPEDQWRWD ���� �� ���� �� ���� ��� ����� ��� ����� ��� ����� ��� �����

����-DIIQD ���� �� ���� �� ���� ��� ����� ��� ����� ��� ����� ��� �����

����.LOLQRFKFKL ��� � ���� � ���� �� ���� �� ����� �� ����� �� �����

����0DQQDU ��� � ���� � ���� �� ���� �� ����� �� ����� �� �����

����9DYXQL\D ��� � ���� � ���� �� ����� �� ����� ��� ����� �� �����

����0XOODWLYX ��� � ���� � ���� �� ����� �� ����� �� ����� �� �����

����%DWWLFDORD ��� �� ���� �� ���� ��� ����� ��� ����� ��� ����� ��� �����

����$PSDUD ���� �� ���� �� ���� ��� ����� ��� ����� ��� ����� ��� �����

����7ULQFRPDOHH ��� �� ���� �� ���� �� ����� ��� ����� ��� ����� ��� �����

����.XUXQHJDOD ���� �� ���� �� ���� ��� ����� ��� ����� ���� ����� ���� �����

����3XWWDODP ��� �� ���� �� ���� ��� ����� ��� ����� ��� ����� ��� �����

����$QXUDGKDSXUD ���� �� ���� �� ���� ��� ���� ��� ����� ��� ����� ��� �����

����3RORQQDUXZD ��� � ���� � ���� �� ����� ��� ����� ��� ����� ��� �����

����%DGXOOD ���� �� ���� �� ���� ��� ����� ��� ����� ��� ����� ��� �����

����0RQDUDJDOD ��� � ���� � ���� �� ���� ��� ����� ��� ����� ��� �����

����5DWQDSXUD ���� �� ���� �� ���� ��� ����� ��� ����� ��� ����� ��� �����

����.HJDOOH ���� �� ���� �� ���� ��� ����� ��� ����� ��� ����� ��� �����

$OO�,VODQG 37823 1099 2.91 1759 4.65 ���� ����� ����� ����� ����� ����� ����� �����

Table 3  
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1.2.4  Marks obtained according to class intervals

 

Class Interval Frequency Frequency 
Percentage

Cumulative 
Frequency

Cumulative 
Frequency 
Percentage 

�������� �� ���� ����� ������

������� ��� ���� ����� �����

������� ���� ���� ����� �����

������� ���� ���� ����� �����

������� ���� ����� ����� �����

������� ����� ����� ����� �����

������� ����� ����� ����� �����

������� ����� ����� ����� �����

������� ���� ����� ���� �����

������� ��� ���� ��� ����

������� � ���� � ����
 

Table 4

$FFRXUGLQJ�WR�WKH�DERYH�WDEOH�WKH�QXPEHU�RI�FDQGLGDWHV�VFRULQJ�IURP���������LV��������
$V�D�SHUFHQWDJH� LW� LV��������7KH�QXPEHU� VFRULQJ����RU�EHORZ�PDUNV� LV�������DQG�DV�D�
SHUFHQWDJH�LW�LV�������
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1.3  Analysis of Subject Achievement 

1.3.1 Achievement in Paper I
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1.3.2  Selection of questions in Paper II
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1.3.4 Achievement in Paper II
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Part II  

2.   Information on questions and answers 

2.1   Question paper I and information on answers to paper I  

     2.1.1   Structure of Paper I

7LPH�LV����KRXUV��7RWDO�PDUN�LV�����

�� 7KLV� TXHVWLRQ� SDSHU� FRQVLVWV� RI� ���PXOWLSOH� FKRLFH� TXHVWLRQV� HDFK�ZLWK� ILYH�
RSWLRQV��)RU�HDFK�TXHVWLRQ��FDQGLGDWHV�ZHUH�H[SHFWHG�WR�VHOHFW�WKH�FRUUHFW�RU�WKH�
PRVW�VXLWDEOH�RSWLRQ�IURP�WKH�RSWLRQV��������������������DQG�����

�� 5HVSRQGLQJ�WR�DOO�WKH�TXHVWLRQV�LV�H[SHFWHG�
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2.1.2   Paper I
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2.1.3 Expected answers and the marking scheme for Paper I

  
 Question Answer Question Answer  
 No.   No.   
 

      ��� ''''''''' ��� ''''''''' 

 ��� ''''''''' ��� '''''''''  

 ��� ''''''''' ��� '''''''''  

  ��� ''''''''' ��� '''''''''  

 ��� ''''''''' ��� '''''''''  

 ��� ''''''''' ��� '''''''''  

 ��� ''''''''' ��� '''''''''  

 ��� ''''''''' ��� '''''''''  

 ��� ''''''''' ��� '''''''''  

 ��� ''''''''' ��� ''''''''' 

 ��� ''''''''' ��� '''''''''

 ��� ''''''''' ��� '''''''''

 ��� ''''''''' ��� '''''''''

 ��� ''''''''' ��� '''''''''

 ��� '''''''''  ��� '''''''''

 ��� ''''''''' ��� '''''''''

 ��� ''''''''' ��� '''''''''

 ��� ''''''''' ��� '''''''''

 ��� ''''''''' ��� '''''''''

 ��� '''''''''  ��� '''''''''

 ��� '''''''''  ��� '''''''''

 ��� '''''''''  ��� '''''''''

 ��� '''''''''  ��� '''''''''

 ��� '''''''''  ��� '''''''''

 ��� '''''''''  ��� '''''''''
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      Each correct answer carries 02 marks, amounting the total to 100.
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2.1.4  Observations on the responses to Paper I (by subject area) :
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Subject
area

The question of highest
facility and its facility 

The question of lowest
facility and its facility 

General Chemistry
Physical Chemistry
Organic Chemistry
,QRUJDQLF�&KHPLVWU\
,QGXVWULDO�DQG�(QYLURQPHQWDO�&KHPLVWU\

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

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

Fa
ci

lit
y

G.C.E.(A.L.) Examination - 2013
02  -  Chemistry  -  Paper I

Facility in each subject area

Subject area

General
Chemistry 

,QGustrial and
Environmental 

Chemistry

,QRUJDQic
Chemistry 

Physical
Chemistry 

Organic
Chemistry

���

���

���
���

���

2I�WKH�ÀYH�VXEMHFW�DUHDV�XVHG�WR�VHW�3DSHU�,��WKH�IDFLOLW\�RI�2UJDQLF�&KHPLVWU\�ZDV�����ZKLOH�WKH�
facility of ,QGXVWULDO�DQG�(QYLURQPHQWDO�&KHPLVWU\�ZDV������3K\VLFDO�&KHPLVWU\�ZDV�WKH�PRVW�
GLIÀFXOW�DUHD�LQ�3DSHU�,��,WV�IDFLOLW\�ZDV������7KH�RYHUDOO�IDFLOLW\�RI�3DSHU�,�ZDV����� 

https://pastpapers.wiki/


- �� -

G.C.E.(A.L.) Chemistry Evaluation Report 2013

2.1.5  Responses to the options in Paper I - as a percentage  
Question
Number

Correct 
Answer 

Percentage of students selecting each option
� � � � � Missing 

� � �� �� ��� �� 74% -
� � �� �� �� �� 76% -
� � ��� ��� ��� 40% �� -
� � �� ��� 43% ��� ��� ��
� � ��� 34% ��� ��� ��� -
� � 57% ��� ��� �� �� -
� � ��� ��� ��� 28% �� ��
� � ��� ��� 44% ��� �� -
� � 53% ��� ��� �� �� -
�� � �� 60% ��� ��� �� -
�� � ��� ��� ��� �� 27% ��
�� � �� 71% �� �� ��� -
�� � �� ��� ��� ��� 42% -
�� � �� 34% ��� ��� ��� ��
�� � 38% ��� ��� ��� ��� -
�� � �� ��� ��� 47% �� -
�� � ��� �� 42% ��� �� -
�� � ��� ��� ��� 63% �� -
�� � �� ��� �� ��� 50% -
�� � ��� 42% ��� �� �� ��
�� � ��� 65% ��� �� �� -
�� � �� 25% ��� ��� ��� -
�� � ��� ��� 43% ��� ��� -
�� � �� 70% ��� �� �� -
�� � 46% ��� ��� ��� �� -
�� � 59% �� ��� �� �� -
�� � �� 60% �� ��� ��� -
�� � �� �� ��� 58% ��� -
�� � ��� 36% ��� ��� �� -
�� � �� ��� 29% ��� ��� ��
�� � ��� ��� 45% ��� ��� -
�� � �� ��� �� �� 68% -
�� � 23% �� �� �� ��� -
�� � ��� �� ��� ��� 33% ��
�� � �� ��� ��� ��� ��� -
�� � �� ��� ��� ��� ��� -
�� ��DQG � 24% ��� ��� �� 33% -
�� � ��� ��� 31% ��� ��� -
�� � �� ��� 47% ��� ��� -
�� ��DQG � ��� ��� ��� 24% 32% -
�� � �� ��� �� 57% ��� -
�� � ��� 42% ��� �� �� -
�� � ��� ��� �� 55% �� -
�� � ��� ��� 60% �� �� -
�� ��DQG � 47% 24% �� ��� �� -
�� � �� ��� ��� ��� 43% -
�� � ��� ��� �� ��� ��� -
�� All �� ��� ��� �� ��� -
�� ��DQG � ��� �� 40% ��� 19% -
�� � ��� �� ��� �� 43% -

* 8QGHU�HDFK�TXHVWLRQ�WKH�VWXGHQW�SHUFHQWDJH�VHOHFWLQJ�WKH�FRUUHFW�RSWLRQ�LV�VKDGHG�
* 
0LVVLQJ
�LQGLFDWHV�WKH�SHUFHQWDJH�RI�VWXGHQWV�VHOHFWLQJ�PRUH�WKDQ�RQH�RSWLRQ�RU�QRQH� 
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2.1.6 Overall observations, conclusions and suggestions regarding the answers to Paper I :

 Of thH�ÀUVW����TXHVWLRQV��WKH�QXPEHU�RI�TXHVWLRQV�FRUUHFWO\�UHVSRQGHG�E\�OHVV�WKDQ�����RI�
WKH�FDQGLGDWHV�ZDV����������)RU�WKH�TXHVWLRQV�IURP����WR�����WKH�QXPEHU�RI�TXHVWLRQV�UHFHLYLQJ�
OHVV�WKDQ�����FRUUHFW�DQVZHUV�ZDV����������)RU�WKH�TXHVWLRQV����������PRUH�WKDQ�����KDYH�JLYHQ�
FRUUHFW�DQVZHUV�IRU���TXHVWLRQV��+RZHYHU�RI�WKHVH��DOO�RSWLRQV�RI�RQH�TXHVWLRQ�DQG�WZR�RSWLRQV�RI�
DQRWKHU�TXHVWLRQ�ZHUH�FRQVLGHUHG�FRUUHFW��

7KH�TXHVWLRQ�QXPEHUV�ZLWK�D�SHUFHQWDJH�RI�OHVV�WKDQ�����FRUUHFW�UHVSRQVHV�DQG�WKH�VXEMHFW�
DUHDV�UHOHYDQW�WR�WKHP�ZHUH�DV�IROORZV��

Subject area Question number Number of question 
Physical Chemistry ���������������������������������� �
General Chemistry �������� �
Organic Chemistry ����� �
,QGXVWULDO�DQG�Environmental 
Chemistry �� �

)URP� WKLV�� LW� LV� FOHDU� WKDW� WKH�PRVW� GLIÀFXOW� VXEMHFW� DUHD� IRU� VWXGHQWV� KDG� EHHQ� 3K\VLFDO�
&KHPLVWU\��2I�WKRVH�TXHVWLRQ��RQO\�����DQG�����ZHUH�DEOH�WR�SURYLGH�FRUUHFW�DQVZHUV�IRU�TXHVWLRQV�
��� DQG� ��� UHVSHFWLYHO\�ZKLFK�ZHUH� EDVHG� RQ� WKH� SULQFLSOHV� RI� HQHUJHWLFV� DQG� JDVHRXV� VWDWH� LQ�
3K\VLFDO�&KHPLVWU\��,W�FDQ�EH�WKRXJKW�WKDW�WKH�LQDELOLW\�RI�VWXGHQWV�WR�DQDO\VH�GDWD�LQ�TXHVWLRQV�LQ�
UHODWLRQ�WR�UHOHYDQW�SK\VLFR�FKHPLFDO�SULQFLSOHV�DQG�FRQYHUW�WKHP�LQWR�PDWKHPDWLFDO�V\PEROV�DQG�
LQVXIÀFLHQF\�RI�WKH�VNLOO�RI�FRPELQLQJ�WKRVH�V\PEROV�DSSURSULDWHO\�DUH�WKH�UHDVRQV�IRU�WKLV�

7KH�SHUFHQWDJH�VHOHFWLQJ�FRUUHFW�RSWLRQ�����IRU�TXHVWLRQ���ZDV����������KDYH�VHOHFWHG�WKH�
RSWLRQ������7KLV�TXHVWLRQ�LV�EDVHG�RQ�,83$&�QRPHQFODWXUH�LQ�2UJDQLF�&KHPLVWU\��,Q�WKLV��LW�VKRXOG�
EH�VWUHVVHG�WKDW�WKHUH�VKRXOGQ
W�EH�D�GDVK�IROORZLQJ�WKH�QDPH�RI�WKH�DON\O�JURXS�

����KDYH�FRUUHFWO\�UHVSRQGHG�IRU�TXHVWLRQ����$�PDMRULW\�KDYH�QRW�EHHQ�DEOH�WR�XQGHUVWDQG�
WKDW� RQ� WUHDWPHQW�ZLWK� DFHW\O� FKORULGH�� WKH� K\GURJHQ� DWRP�RI� DQ�< 2+�JURXS� LV� UHSODFHG� E\� D�
CH�CO<�JURXS��VR�WKH�UHODWLYH�PROHFXODU�PDVV�LQFUHDVHV�E\����

4XHVWLRQ��� LV� UHODWHG� WR�*HQHUDO�&KHPLVWU\������KDYH�VHOHFWHG� WKH�FRUUHFW�RSWLRQ� ���� IRU�
WKLV�TXHVWLRQ��2SWLRQ�����KDG�EHHQ�FKRRVHQ�E\������7KLV�TXHVWLRQ�GHDOV�ZLWK�TXDQWXP�QXPEHU�
GHVLJQDWLRQV�RI�HOHFWURQV��/DFN�RI�SURSHU�XQGHUVWDQGLQJ�RI�WKLV�QHZO\�LQWURGXFHG�WRSLF�VHHPV�WR�EH�
WKH�UHDVRQ�IRU�ORZ�IDFLOLW\��6R��LQYROYHPHQW�RI�WKH�VWXGHQWV�LQ�VLPSOH�H[HUFLVHV�UHODWLQJ�WR�VHWV�RI�
TXDQWXP�QXPEHUV�LV�UHFRPPHQGHG��

4XHVWLRQ� �� LV� D� FKHPLFDO� FDOFXODWLRQ� XQGHU�*HQHUDO�&KHPLVWU\��2SWLRQ� ���� LV� WKH� FRUUHFW�
UHVSRQVH�IRU�WKLV�TXHVWLRQ������KDYH�VHOHFWHG�WKH�FRUUHFW�DQVZHU�ZKHUHDV�����KDYH�KDG�WKH�FKRLFH�
RI������7KH�GLIÀFXOW\�LQ�LQWHUUHODWLQJ�GDWD�FRUUHFWO\�KDG�PDGH�WKH�VROXWLRQ�GLIÀFXOW��7KH�VWXGHQWV�
VKRXOG�XQGHUVWDQG� WKDW� WKH�FRUUHFW�PHWKRG�RI� VHOHFWLQJ� WKH�DQVZHU� IRU� WKLV� W\SH�RI�TXHVWLRQV� LV�
VROYLQJ�WKH�SUREOHP�DQG�PDWFKLQJ�WKH�DQVZHU�EXW�QRW�EHJLQLQJ�ZLWK�D�VHOHFWHG�DQVZHU�DQG�FKHFNLQJ�
ZKHWKHU�LW�LV�FRUUHFW�

7KH�SHUFHQWDJH�UHVSRQGLQJ�FRUUHFWO\�WR�TXHVWLRQ���ZDV������$�PDMRULW\�KDV�QRW�XQGHUVWRRG�
WKDW�WKH�SDUWLDO�SUHVVXUHV�RI�WKH�JDVHRXV�UHDFWDQWV�LV�SURSRUWLRQDO�WR�WKHLU�DPRXQW�RI�PROHV�DQG�DV�
ÁXRULQH�LV�GLDWRPLF��WKH�QXPEHU�VKRXOG�EH�GRXEOHG�ZKHQ�WDNLQJ�WKH�DWRPLF�UDWLR��
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����KDYH�VHOHFWHG�FRUUHFW�RSWLRQ�����IRU�TXHVWLRQ��������VHOHFWLQJ�RSWLRQ�����LQGLFDWHV�WKDW�
WKH\�DUH�XQDZDUH�RI�WKH�IDFW�WKDW�OHDG�DFHWDWH�LV�EODFNHQHG�E\�K\GURJHQ�VXOSKLGH�JDV��2U�HOVH��WKH\�
DUH� LJQRUDQW� RI� WKH� SURGXFWV� RI� VXOSKLWH� �� DFLG� UHDFWLRQV��7KHVH� DUH� LQGRFWULQDWHG� RQO\� WKURXJK�
SUDFWLFDO�ZRUN��7KHUHIRUH�� LW� LV� WKH� UHVSRQVLELOLW\� RI� WHDFKHUV� WR� LQYROYH� VWXGHQWV� LQ� SUHVFULEHG�
SUDFWLFDO�ZRUN�ZKHQHYHU�SRVVLEOH�

4XHVWLRQ����LV�UHODWHG�WR�3K\VLFDO�&KHPLVWU\��7KH�FRUUHFW�UHVSRQVH�IRU�WKLV�TXHVWLRQ�LV����7KH�
IDFLOLW\�IRU�WKLV�RSWLRQ�ZDV������,Q�WKLV�W\SH�RI�SUREOHPV�WKH�VWRLFKLRPHWU\�RI�WKH�EDVLF�HTXDWLRQ�
KDV� WR�EH� WDNHQ� LQWR� FRQVLGHUDWLRQ�EXW� DSSDUHQWO\� WKH� VWXGHQWV�KDYH� IDLOHG� WR�XQGHUVWDQG� WKDW� D�
SDUWLDO�QHXWUDOL]DWLRQ�KDG�WDNHQ�SODFH��7KH�DQVZHU�FDQ�EH�HDVLO\�GHGXFHG�XVLQJ�WKH�UHODWLRQVKLS�
IRUPXODWHG�RQ�WKH�IDFW�WKDW�WKH�VSHFLHV�SURGXFHG�KHUH�DUH�LQ�HTXLOLEULXP�UHODWHG�WR�.D��7KLV�EDVLF�
XQGHUVWDQGLQJ�VKRXOG�EH�LQFXOFDWHG�LQ�VWXGHQWV�ZKHQ�WKH\�VROYH�VWRLFKLRPHWU\���UHODWHG�SUREOHPV��
Students should necessarily understand that what is stoichiometrically less in amount becomes the 
OLPLWLQJ�UHDFWDQW�ZKLFK�GHWHUPLQHV�WKH�DPRXQW�RI�WKH�SURGXFW��

,Q�WKH�FDVH�RI�TXHVWLRQ���������ZHUH�DEOH�WR�VHOHFW�WKH�FRUUHFW�UHVSRQVH������+RZHYHU������
KDYH�RSWHG�����GXH�WR� LJQRUDQFH�RU� LQDGYHUWHQFH�RI� WKH�GLIIHUHQFH�EHWZHHQ�DPLQH�DQG�DPPLQH��
6WXGHQWV� VKRXOG�EH�HPSKDVL]HG� WKDW� HYHQ�YHU\� VXEWOH�GLIIHUHQFHV�QHHG� WR�EH�JLYHQ�DWWHQWLRQ� LQ�
QRPHQFODWXUH�

)RXUWHHQ�LV�D�3K\VLFDO�&KHPLVWU\�TXHVWLRQ��7KH�FRUUHFW�RSWLRQ�RI�WKLV�LV���DQG�LWV�IDFLOLW\�ZDV�
�����7KLV�TXHVWLRQ�LV�EDVHG�RQ�D�QHZ�UHODWLRQVKLS�IRXQGHG�RQ�WKH�FRPELQDWLRQ�RI�UHDWLRQ�UDWHV�
DQG�LGHDO�JDV�HTXDWLRQ��7KH�VWXGHQW�LV�UHTXLUHG�WR�XQGHUVWDQG�WKDW�WKH�DPRXQWV�RI�UHDFWDQWV�FKDQJH�
ZLWK�WLPH�DQG�LW�LV�WKH�QHZ�FRQFHQWUDWLRQ�RI�UHDFWDQWV�DW�WLPH�
W
�WKDW�LV�UHOHYDQW�WR�UDWH�HTXDWLRQ��
0RUHRYHU��ZKHQ�XVLQJ�WKH� LGHDO�JDV�HTXDWLRQ�� LW�VKRXOG�EH�VWUHVVHG�WKDW� 
Q
�V\PEROLVHV� WKH� WRWDO�
DPRXQW�RI�PROHV�RI�WKH�JDV�LQ�WKH�PL[WXUH��7KH�VWXGHQW�VKRXOG�XQGHUVWDQG�WKDW�LI�[�LV�WKH�DPRXQW�RI
�PROHV�RI�$�UHDFWHG�DW�W��4� �N�( n < x )v ( n < x )v   which gives the total amount of moles of the gases
LQ�WKH�PL[WXUH�DQG�WKDW�3�FDQ�EH�GHWHUPLQHG�XVLQJ�WKH�LGHDO�JDV�HTXDWLRQ��7KH�FRPSHWHQFLHV�RI�
GHULYLQJ�QHZ�UHODWLRQVKLSV�IURP�IXQGDPHQWDO�HTXDWLRQV�VKRXOG�EH�GHYHORSHG�GXULQJ�WKH�OHDUQLQJ�
��WHDFKLQJ�SURFHVV�

7KH�IDFLOLW\�RI�TXHVWLRQ����LV������7KLV�3K\VLFDO�&KHPLVWU\�TXHVWLRQ�VWHPV�IURP�WKH�FRQFHSWV�
RI�5DRXOW
V�ODZ�DQG�'DOWRQ
V�ODZ�RI�SDUWLDO�SUHVVXUHV��6HHPLQJO\�VWXGHQWV�KDYH�IDLOHG�WR�GLVFORVH�
WKDW�WKH�IROORZLQJ�HTXDWLRQV�FDQ�EH�REWDLQHG�LI�WKH�GDWD�DUH�WUDQVODWHG�LQWR�PDWKHPDWLFDO�H[SUHVVLRQV�
DFFRUGLQJ�WR�WKH�DERYH�ODZV��

 PT�  � 3$A =�������3$B =����� ������
� �3T�  � 3$A =�������3$B =����� �����

7KXV�LW�LV�UHLWHUDWHG�KHUH��WKH�QHHG�RI�SURPRWLQJ�WKH�VNLOOV�RI�LGHQWLI\LQJ�WKH�UHOHYDQW�VFLHQWLÀF�
FRQFHSWV� FRUUHFWO\�� DQDO\VLQJ� GDWD� DQG� H[SUHVVLQJ� DV�PDWKHPDWLFDO� HTXDWLRQV� WKH� UHODWLRQVKLSV�
OHDGLQJ�WR�WKH�VROXWLRQV�ZKHQ�VROYLQJ�3K\VLFDO�&KHPLVWU\�SUREOHPV�

����LV�WKH�FRUUHFW�RSWLRQ�RI�TXHVWLRQ�����:KHQ�����UHVSRQG�FRUUHFWO\�WR�LW������KDYH�FKRRVHQ�
RSWLRQ�����IRU�QRW�KDYLQJ�D�SURSHU�XQGHUVWDQGLQJ�RI�WKH�DFWLRQ�RI�/L$O+���+HQFH�LW�LV�LPSRUWDQW�WR�
SD\�DWWHQWLRQ�WR�UHDJHQWV�DV�ZHOO�DV�WKH�UHDFWLRQV�RI�WKH�IXQFWLRQDO�JURXSV��

,Q�VSLWH�RI�WKDW�����KDYH�VHOHFWHG�WKH�FRUUHFW�RSWLRQ�����IRU�TXHVWLRQ���������KDYH�VHOHFWHG�
WKH�GLVWUDFWRU� ���� LPSO\LQJ� WKH� ODWWHU�RSLQH� WKDW� FDOFLXP�FKORULGH�K\GURO\VHV�JLYLQJ�DQ�DONDOLQH�
VROXWLRQ��7KLV�VKRZV�WKDW�WKH�DELOLW\�RI�GHGXFLQJ�WKH�SURSHUWLHV�RI�D�VDOW�WKURXJK�WKH�QDWXUH�RI�WKH�
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DFLG�DQG�WKH�EDVH�IURP�ZKLFK�LW�LV�GHULYHG�KDV�WR�EH�GHYHORSHG�LQ�VWXGHQWV��

4XHVWLRQ����LV�UHODWHG�WR�3K\VLFDO�&KHPLVWU\��7KH�FRUUHFW�UHVSRQVH�IRU�WKLV�TXHVWLRQ�LV������7KH�
SHUFHQWDJH�UHVSRQGLQJ�FRUUHFWO\�ZDV������%XW�����KDYH�JRQH�IRU�WKH�RSWLRQ������6WXGHQWV�KDYH�
IDLOHG�WR�XQGHUVWDQG�WKDW�WKH�HQWURS\�GHFUHDVHV�ZKHQ�WKH�QXPEHU�RI�JDVHRXV�PROHFXOHV�GHFUHDVHV��
,W�LV�VHHQ�WKDW�VWXGHQWV�DUH�OHVV�VNLOOHG�LQ�DSSO\LQJ�WKH�WKHUPRG\QDPLF�SURSHUWLHV�HQWKDOS\��HQWURS\�
DQG�*LEEV
�HQHUJ\�ORJLFDOO\�DQG�FRUUHFWO\�DV�UHJDUGV�D�JLYHQ�UHDFWLRQ��'XULQJ�WKH�OHDUQLQJ�WHDFKLQJ�
SURFHVV��VWXGHQWV�VKRXOG�EH�JLYHQ�H[HUFLVHV�LQYROYLQJ�WKH�YDULDWLRQ�RI�6+��6S and 6G in a reaction 
DW�D�JLYHQ�WHPSHUDWXUH�

)RU�TXHVWLRQ�����WKH�SHUFHQWDJH�VHOHFWLQJ�WKH�FRUUHFW�RSWLRQ�����ZDV������+RZHYHU��WZHQW\�
SHUFHQW�KDYH�VHOHFWHG�WKH�LQFRUUHFW�RSWLRQ�����ZLWK�WKH�PLVFRQFHSWLRQ�WKDW�VXEVWLWXWLRQ�RFFXUV�DW�
WKH�GHDFWLYDWHG�SRVLWLRQ�

7KH�FRUUHFW�RSWLRQ�����ZDV�WKH�FKRLFH�RI�����LQ�TXHVWLRQ�����7KRXJK����ZDV�DQ�HDV\�TXHVWLRQ��
����KDYH�WDNHQ�WKH�GLVWUDFWRU�����DV�FRUUHFW��7KH�UHDVRQ�IRU�WKLV�ZRXOG�EH�WKH�PLVXQGHUVWDQGLQJ�
WKDW�WKH�ODUJHVW�HQHUJ\�JDS�ZDV�WKH�DFWLYDWLRQ�HQHUJ\�RU�QRW�WDNLQJ�LQWR�FRQVLGHUDWLRQ�WKH�UHTXLUHG�
TXDQWLW\�ZDV�WKH�DFWLYDWLRQ�HQHUJ\�RI�WKH�IRUZDUG�UHDFWLRQ��

4XHVWLRQ����FRPHV�XQGHU� WKH�SXUYLHZ�RI�3K\VLFDO�&KHPLVWU\��7KH�FRUUHFW�RSWLRQ�����ZDV�
VHOHFWHG�E\������%XW�����RI�WKH�FDQGLGDWHV�KDYH�FKRRVHQ�RSWLRQ������7KLV� LV�DQ�HDV\�TXHVWLRQ�
EDVHG�RQ�HOHFWURO\VLV��1RW�SD\LQJ�DWWHQWLRQ�WR�WKH�FKDUJH�RI�WKH�UHOHYDQW�LRQ��&X��) have misled the 
VWXGHQW�WR�RSW�IRU�WKH�GLVWUDFWRU������7KH�DELOLW\�RI�REWDLQLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�TXDQWLW\�RI�
HOHFWULFLW\�DQG�WKH�TXDQWLW\�RI�PDWWHU�GLVFKDUJHG�E\�KDOI�HTXDWLRQV�VKRXOG�EH�LPSURYHG��)DUDGD\
V�
ODZV��ZKLFK�DUH�RQO\�RI�KLVWRULFDO�LPSRUWDQFH�WRGD\�DUH�QRW�D�PXVW�IRU�WKLV�W\SH�RI�FDOFXODWLRQV�

��� LV� D� TXHVWLRQ� FRQVLVWLQJ� RI� VHYHUDO� VWHSV�� 6ROYLQJ� WKH� TXDQWLWDWLYH� SUREOHP� XVLQJ� WKH�
UHODYHQW�VWRLFKLRPHWULF�UHODWLRQVKLSV�DQG�PDWFKLQJ�WKH�DQVZHU�ZLWK�WKH�JLYHQ�RSWLRQV�LV�WKH�FRXUVH�
RI�DFWLRQ�WKDW�VKRXOG�EH�IROORZHG�ZKHQ�DQVZHULQJ�WKH�TXHVWLRQV�RI�WKLV�NLQG��

4XHVWLRQ����LV�UHODWHG�WR�3K\VLFDO�&KHPLVWU\��7KH�FRUUHFW�RSWLRQ�����IRU�WKLV�KDG�EHHQ�VHOHFWHG�
E\�����EXW�����KDV�JRQH�IRU�WKH�RSWLRQ������7KRXJK�WKLV�ZDV�DQ�HDV\�TXHVWLRQ�EDVHG�RQ�SKDVH�
HTXLOLEULXP�� QRW� SD\LQJ� DWWHQWLRQ� WR� WKH� QDPLQJ� RI� D[HV� DQG�PLVWDNLQJ� WKLV� DV� D� WHPSHUDWXUH� ��
FRPSRVLWLRQ�JUDSK�KDV�PLVJXLGHG�VWXGHQWV�WR�VHOHFW�D�GLVWUDFWRU�

4XHVWLRQ����LV�FRQQHFWHG�ZLWK�,QGXVWULDO�&KHPLVWU\��,WV�FRUUHFW�UHVSRQVH�LV�����DQG�UHFRUGV�
D�IDFLOLW\�RI������7KLUW\�RQH�SHUFHQW�KDYH�VHOHFWHG�WKH�GLVWUDFWRU������,Q�WKLV��RQO\�WKH�VWDWHPHQW�
�D��LV�FRUUHFW��5HDGLQJ�DQG�XQGHUVWDQGLQJ�VWDWHPHQW��G��UHPLQGV�WKH�� C   2�JURXS�RI�WKH�UHDFWDQW�
IRUPDOGHK\GH��1HYHUWKHOHVV� WKH� TXHVWLRQ� VHHNV� LQIRUPDWLRQ� UHODWHG� WR� SRO\PHUV��:KHQ� SKHQRO�
formaldehyde is formed � C   2�JURXS�JHWV�UHPRYHG�E\�WKH�FRQGHQVDWLRQ�UHDFWLRQ��VR�WKH�SRO\PHU�
does not contain the � C   2�JURXS��7KHUHIRUH���G��LV�DQ�LQFRUUHFW�VWDWHPHQW��:KDW�LV�UHTXLUHG�LV�
UHDGLQJ�DQG�XQGHUVWDQGLQJ�WKH�HQWLUH�TXHVWLRQ�ZHOO��DQDO\VLQJ�ZRUGV�DQG�VHHNLQJ�WKH�VROXWLRQ�

4XHVWLRQ����LV�D�3K\VLFDO�&KHPLVWU\�TXHVWLRQ��7KH�FRUUHFW�RSWLRQ�LV������VR��D��DQG��G��KDSSHQ�
WR�EH�WKH�FRUUHFW�VWDWHPHQW������RI�WKH�FDQGLGDWHV�KDYH�VHOHFWHG�WKLV�RSWLRQ������KDYH�VHOHFWHG�
RSWLRQ������7KH�TXHVWLRQ�GHDOV�ZLWK�UHDFWLRQ�UDWHV��5HDVRQ�IRU�VHOHFWLQJ��F��DV�WKH�FRUUHFW�VWDWHPHQW�
E\�D�FRQVLGHUDEOH�IUDFWLRQ�RI�FDQGLGDWHV�LV� WKH�PLVDSSUHKHQVLRQ�WKDW�LQFUHDVH�LQ�VXUIDFH�DUHD�RI�
x�ZKLFK�PD\� QRW� EH� D� FDWDO\VW�ZRXOG� LQYDULDEO\� LQFUHDVH� WKH� UHDFWLRQ� UDWH��7KLV� KDV�PDGH� WKH�
VHOHFWLRQ�RI�WKH�FRUUHFW�UHVSRQVH��GLIÀFXOW��

https://pastpapers.wiki/


- �� -

G.C.E.(A.L.) Chemistry Evaluation Report 2013

:KHQ� DQVZHULQJ�TXHVWLRQ����� ����KDYH� VHOHFWHG� WKH� FRUUHFW� RSWLRQ� ����ZKLOH� ����KDYH�
SLFNHG�RSWLRQ� �����1RW�NQRZLQJ� WKDW�SKHQRO� UHDFWV�ZLWK� IRUPDOGHK\GH�ERWK� LQ�DFLGLF�DQG�EDVLF�
PHGLD�KDV�OHG�����RI�WKH�FDQGLGDWHV�IRU�D�ZURQJ�RSWLRQ��7KHUHIRUH��WKH�UHDFWLRQV�DQG�FRQGLWLRQ�IRU�
WKH�IRUPDWLRQ�RI�SKHQRO�IRUPDOGHK\GH�QHHGV�WR�EH�DFFHQWXDWHG���

,Q�TXHVWLRQ�����VHOHFWLRQ�RI�RSWLRQ�����DQG�����E\�����RI�WKH�VWXGHQWV�DV�FRUUHFW�LPSOLHV�WKDW�
WKH\�KDYH�QRW�XQGHUVWRRG�WKDW�WKH�FRPSRXQG�REWDLQHG�DIWHU�UHSODFLQJ�WKH�EURPLQH�DWRP�E\�D�– OH 
JURXS�WRR�LV�RSWLFDOO\�DFWLYH��$OVR��WKHUH�VHHPV�WR�EH�D�GLIÀFXOW\�LQ�GHWHUPLQLQJ�WKH�SURGXFW�DIWHU�
WUHDWLQJ�WKH�FRPSRXQG�ZLWK�DOFRKROLF��.2+��DQG�YLVXDOL]LQJ�VWHUHRLVRPHULVP�RI�WKH�SURGXFW��7KH�
VWXGHQWV�VHOHFWLQJ�RSWLRQ�����DQG�����KDYH�IDLOHG�WR�XQGHUVWDQG�WKH�FRQFHSW�RI�RSWLFDO�LVRPHULVP�

2QO\�����KDYH�VXFFHHGHG�LQ�VHOHFWLQJ�WKH�FRUUHFW�DQVZHU�IRU�TXHVWLRQ������7KRXJK�HYHQ�DOO�
WKH�UHDFWLRQV�FRXOG�EH�VSRQWDQHRXVO\�FDUULHG�RXW�E\�FKDQJLQJ�WHPSHUDWXUH�7��WKH�TXHVWLRQ�UHODWHV�
RQO\�WR�WHPSHUDWXUH�7��RYHUORRNLQJ��WKLV�KDV�PDGH�WKH�IDLOXUHV�VHOHFW�WKH�GLVWUDFWRUV�

����KDYH� DQVZHUHG� TXHVWLRQ� ��� FRUUHFWO\�� 6HOHFWLRQ� RI� RSWLRQ� ���� E\� ���� VKRZV� WKDW� D�
considerable number of candidates have not clearly understood the reason for the greater strength of 
WKH�LQWHUPROHFXODU�IRUFHV�LQ�EXWDQRO��'LVFXVVLRQ�ZLWK�H[DPSOHV�LOOXVWUDWLQJ�KRZ�VWUXFWXUDO�IHDWXUHV�
RI�PROHFXOHV�DIIHFW�LQWHUPROHFXODU�IRUFHV�DUH�VXJJHVWHG�WR�RYHUFRPH�WKLV�NLQG�RI�ZHDNQHVVHV�

,Q�TXHVWLRQ�����RSWLRQV�����DQG�����KDYH�EHHQ�WDNHQ�DV�FRUUHFW�E\�����DQG�����UHVSHFWLYHO\�
LQGLFDWLQJ� � WKDW� WKH\� ODFN�FRUUHFW�XQGHUVWDQGLQJ�DERXW� WKH�UDWHV�RI� WKH�UHDFWLRQV�RI�SULPDU\�DQG�
WHUWLDU\�DOFRKROV�ZLWK�FRQF�+&O��=Q&O���7KH�UHDVRQ�IRU�WKH�GLIIHUHQFHV�EHWZHHQ�WKH�UDWHV�VKRXOG�
DOVR�EH�VWUHVVHG�WR�WKH�VWXGHQWV�

$�IDLU�SHUFHQWDJH�������KDV�VHOHFWHG�WKH�FRUUHFW�RSWLRQ�IRU�TXHVWLRQ�����1RQHWKHOHVV��VHOHFWLRQ�
RI� � RSWLRQ� ���� E\� ���� FRQQRWHV� WKDW� WKH\� WKLQN� WKH� QXPEHU� RI� GRXEOH� ERQGV� RI� WKH� FDQRQLFDO�
VWUXFWXUHV�VKRXOG�EH�HTXDO��7KH�IDOVHQHVV�RI�WKLV�LGHD�VKRXOG�EH�H[SODLQHG�WR�WKH�VWXGHQWV�DQG�WKH\�
VKRXOG�EH�HQOLJKWHQHG�DV�UHJDUGV�WKH�FRPSXOVRU\�VLPLODULWLHV�DPRQJ�WKH�FDQRQLFDO�VWUXFWXUHV�

$�VXEVWDQWLDO��QXPEHU�KDV�PLVMXGJHG�WKH�VHFRQG�VWDWHPHQW�RI�TXHVWLRQ����DV�IDOVH�IRU�QRW�
SD\LQJ�DWWHQWLRQ�WR�WKH�SKUDVH�HOHPHQWDU\�UHDFWLRQ�

7KURXJK����LV�D�VLPSOH�TXHVWLRQ�EDVHG�RQO\�RQ�UHFDOO������KDYH�WDNHQ�����DV�D�FRUUHFW�RSWLRQ�
IRU�QRW�WDNLQJ�GLIIHUHQFH�EHWZHHQ�FDUERQ�GLR[LGH�DQG�FDUERQ�PRQR[LGH�LQWR�FRQVLGHUDWLRQ�
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2.2   Paper II and information on answers

 2.2.1   Structure of  the Paper II

Time is 03 hours. Total mark is 100.

7KLV�SDSHU�FRQVLVWV�RI�WKUHH�SDUWV�A, B and C�

Part A � ï� 7KLV�FRQWDLQV�four structured essay�TXHVWLRQV��$OO�WKH�TXHVWLRQV should be 
DQVZHUHG��(DFK�TXHVWLRQ�FDUULHV�����PDUNV��VR�WKH�WRWDO�PDUN�LV������

Part B� ï� 7KLV�FRPSUises three essay W\SH�TXHVWLRQV�RI�ZKLFK�two�VKRXOG�EH�DQVZHUHG��
0DUNV�DOORFDWHG�IRU�HDFK�TXHVWLRQ�LV������7KH�WRWDO�PDUN�LV������

Part C� ï� 7KLV�FRPSUises three essay W\SH�TXHVWLRQV�RI�ZKLFK�two�VKRXOG�EH�DQVZHUHG��
0DUNV�DOORFDWHG�IRU�HDFK�TXHVWLRQ�LV������7KH�WRWDO�PDUN�LV�����

7RWDO�PDUN�IRU�3DSHU�,,�LV������¸���� ����
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2.2.2  Selection and facility of questions in Paper II 
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2.2.3 Expected answers, marking scheme and observations and conclusions related to paper II
Ú The observations related to the answers for Paper II have been presented by the graphs 

2, 3, 4.1, 4.2 and 4.3.

Question 1

CO CO2 CO3
2−

(05 × 5)
1(a)  25 marks

NH3 NO3
– NO2

+

BeSO4 MgSO4 CaSO4

Ne Ar Kr

F Cl S Si

(10)

A  stable (01)
opposite charges on adjacent 
atoms (01) negative charge on 
more electronegative oxygen (01)

(04)

B  stable (01)
opposite charges on adjacent 
atoms (01) negative charge on 
more electronegative oxygen (01)

H N O N

:
:

:

H O: :

:

A

+

H N O N

:
:

:

H O: :

:

A

+

+H N O N:

:

H O: :

:

B (04) (04)

+H N O N

:
:

H O: :
::

C
:

+
C  unstable (01)
two positive charges on 
adjacent atoms (02) 

     (21)
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(03 + 03)

The N attached to 
two H atoms

The N attached to 
two O atoms

I. electron pair geometry tetrahedral trigonal planar
II. shape pyramidal trigonal planar

III. hybridization sp3 sp2
(03 + 03)
(03 + 03)

(04 marks)polar

(03 + 03)sp3 (hybrid orbital)  +  sp2 (hybrid orbital)
(03 + 03)sp3 (hybrid orbital)  +  1s (atomic orbital)

   1 (b) 65 marks

(02 + 02)CH3Cl, HF
(02)HF

(02 + 01 + 01)Xe, CH3Cl, HF (in any order)
   1 (c) 10 marks

Total  : 100 marks
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Overall observations, conclusions and suggestions regarding the answers to Question 1 :
7KRXJK�TXHVWLRQ���ZDV�FRPSXOVRU\������KDYH�DQVZHUHG�
LW��7KH� TXHVWLRQ� FDUULHV� ����PDUNV��7KH� GLVWULEXWLRQ� RI�
FDQGLGDWHV�VFRULQJ�PDUNV�LQ�WKH�IRXU�LQWHUYDOV�FRQVLGHUHG�
ZHUH�DV�IROORZV��

��� ²� ��� ²� ���
��� ²� ��� ²� ���
��� ²� ��� ²� ���
��� ²� ���� ²� ���

)RU�WKLV�TXHVWLRQ�����KDYH�VFRUHG�DERYH����RU�ZKHUHDV�
����KDYH�VFRUHG����RU�EHORZ�

00 - 25

55%

76 - 100

11%

51 - 75

16%

26 - 50

18%

Scoring for the question  

53%

49%

19%

26%

30%30%

26%27%
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(i) (ii) (iii) (iv) (v) (i) (ii) (iii) (iv) (v) (i) (ii) (iii)

(a) (b) (c)

1

Fa
ci

lit
y

Facility of parts and sub parts of the question 

Parts and sub parts of question 1


� 7KH�TXHVWLRQ�FRPSULVHV����VXE�SDUWV��
2I�WKHP��WKH�IDFLOLW\�RI���VXE�SDUWV�ZDV�
DERYH������7KH�VXE�SDUW�ZLWK�ORZHVW�
facility was (a)(ii) and its facility was 
����� �c)(ii) has turned out to be the 
HDVLHVW� VXE� SDUW� ZLWK� WKH� IDFLOLW\� RI�
����

(a) (b) (c)

2Q�WKH�ZKROH��WKH�RYHUDOO�IDFLOLW\�RI�SDUW��a��RI�WKH�ÀUVW�TXHVWLRQ�ZDV�DERXW������,W�FRQVLVWV�RI���
VXE�SDUWV�RI�ZKLFK�WKH�IDFLOLW\�RI�VXE�SDUW��a��LL��ZDV�DERXW������7KH�VWXGHQWV�VKRXOG�EH�PDGH�ZHOO�
DZDUH�RI�WKH�IDFWRUV��WKDW�VKRXOG�EH�FRQVLGHUHG�ZKHQ�GHGXFLQJ�WKH�HOHFWURQHJDWLYLW\�RI�DQ�DWRP�RI�
DQ�HOHPHQW�FRQWDLQHG�LQ�D�PROHFXOH�RU�LRQ��+RZ�WKH�HOHFWURQHJDWLYLW\�RI�DQ�HOHPHQW�FKDQJHV�ZLWK�
K\EULGL]DWLRQ��FKDUJH�DQG�R[LGDWLRQ�VWDWH�VKRXOG�EH�LOOXVWUDWHG�ZLWK�IXUWKHU�H[DPSOHV�

7KH�WRWDO�IDFLOLW\�RI��SDUW��b��ZDV�DERXW������,W�FRPSULVHV�ÀYH�VXE�SDUWV�DQG�WKH�IDFLOLW\�RI�DOO�WKH�
ÀYH�SDUWV�ZDV�EHORZ������7KLV�LQGLFDWHV�WKDW�WKH�VWXGHQWV·�XQGHUVWDQGLQJ�RI�WKH�/HZLV�VWUXFWXUH�RI�D�
PROHFXOH�DQG�LWV�FDQRQLFDO�VWUXFWXUHV�LV�DW�D�YHU\�ORZ�OHYHO��6R��WKH�WHDFKHUV�QHHG�WR�HQJDJH�VWXGHQWV�
LQ�WKH�H[HUFLVHV�RI�GUDZLQJ�FDQRQLFDO�VWUXFWXUHV�DQG�GLFLGLQJ�RQ�WKHLU�VWDELOLWLHV����

7KH�RYHUDOO�IDFLOLW\�RI�SDUW��c��ZDV�DERXW������7KH�KLJKHVW�IDFLOLW\�IRU�SDUW��c��LL��SRLQWV�WR�D�JRRG�
XQGHUVWDQGLQJ�RI�WKH�K\GURJHQ�ERQG�LQ�VWDWHPHQW��%XW�ZHDNQHVV�LQ�GLVWLQJXLVKLQJ�RWKHU�VHFRQGDU\�
ERQGV� LV�HYLGHQW��7KH�DELOLW\�RI� LGHQWLI\LQJ�/RQGRQ�GLVSHUVLRQ� IRUFHV�DV� WKH�PRVW�FRPPRQ� W\SH�
RI�ERQGV�H[LVWLQJ�DPRQJ�PROHFXOHV�LV� ORZ��,PSDUWLQJ�D�FOHDU�XQGHUVWDQGLQJ�DERXW� WKH�VHFRQGDU\�
LQWHUDFWLRQV�DPRQJ�PROHFXOHV�GXULQJ�WKH�OHDUQLQJ�WHDFKLQJ�SURFHVV�LV�WKXV�HVVHQWLDO�
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Question 2

Li*

2 (a) 30 marks
*  Note  : No marks for B, C, D, E if the answer for A in 2(a)(i) is wrong. 

LiH
(03 × 5 = 15)

H2
NH3Li3N

2Li  +  2H2O  2LiOH  +  H2

2LiOH  Li2O  +  H2O
6Li  +  N2  2Li3N
2Li  +  H2  2LiH
Li3N  +  3H2O  3LiOH  +  NH3  

∆

(03 × 5 = 15)

   

1s2 2s2 2p6 3s2 3p6 3d 3 4s2    or
1s2 2s2 2p6 3s2 3p6 4s 2 3d 3 

(5)

(02 × 4)

+2, +3, +4, +5  or  +II, +III, +IV, +V
or   2, 3, 4, 5   or   II, III, IV, V 

VO - basic
 V2O3 - basic
 VO2 - amphoteric
 V2O5 - acidic (amphoteric) (02 × 8) 

 VO2
+ - yellow                       VO+    -       green (very rare)

 VO 2+ - blue (01 × 4) 

 as an ingredient in steel  or  in alloys   or  as a catalyst (V2O5 accepted), making 
aircrafts   (04) 

 [Cr(H2O)6]3+ - Violet / blue violet  or  Cr 3+(aq)  or  Cr 3+ -  Green/blue violet  (04 + 04)
Evolution of CO2  or  evolution of bubbles  or  green precipitate/green solution (04) 
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 green precipitate (03) 

yellow solution (03) 

CrO3 Cr2O3 (03 + 03) 

solution turns yellow   or    orange solution turns yellow (03) 

it's a primary standard  or  titration can be done in the presence of
chloride ions. (03) 
diffi cult to observe colour change at end point   or  not a self - indicator
 (03) 

   2 (b) 70 marks
Total  : 100 marks
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Overall observations, conclusions and suggestions regarding the answers to Question 2 :
'HVSLWH� TXHVWLRQ� �� ZDV� FRPSXOVRU\�� RQO\� ���� KDG�
DQVZHUHG� LW�� 0DUNV� DOORFDWHG� IRU� WKLV� TXHVWLRQ� ZDV�
�����

The distribution of candidates among the four selected 
FODVV�LQWHUYDOV�ZHUH�DV�IROORZV��

��� ²� ��� ²� ���
��� ²� ��� ²� ���
��� ²� ��� ²� ���
��� ²� ���� ²� ���

)RU�WKLV�TXHVWLRQ�����KDG�VFRUHG����RU�DERYH�EXW�����
KDG�REWDLQHG����RU�EHORZ�

51 - 75

22%

26 - 50

33%

00 - 25

34%

76 - 100

11%

Scoring for the question 


� 7KLV�TXHVWLRQ�FRPSULVHV����VXE�SDUWV�
RI�ZKLFK� WKH� � IDFLOLW\� RI� �� VXE� SDUWV�
VWDQGV�DERYH������7KH�PRVW�GLIÀFXOW�
VXE�SDUW��KDG�EHHQ��b��[��IRU�ZKLFK�WKH�
IDFLOLW\�ZDV�����7KH�HDVLHVW�VXE�SDUW�
(b��L��UHFRUGV�D�IDFLOLW\�RI�����

9%

32%

35%

21%

26%

33%

64%

34%

27%

52%

72%

74%

26%

41%
42%42%

49%

54%
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(A) (B) (C) (D) (E) (I) (II) (X) (Y)

(i) (ii) (i) (ii) (iii) (iv) (v) (vi) (vii) (viii) (ix) (x)

(a) (b)

2

Fa
ci

lit
y

Facility of parts and sub parts of the question  

Parts and sub parts of question 2
(a) (b)

7KH� IDFLOLW\�RI�SDUW� �a��LL��ZDV������7KH�DELOLW\�RI�ZULWLQJ�EDODQFHG�FKHPLFDO� HTXDWLRQV� IRU� WKH�
LGHQWLÀHG�FKHPLFDO��UHDFWLRQV�LV�QRW�DGHTXDWH��7KH�VNLOO�RI�ZULWLQJ�EDODQFHG�FKHPLFDO�HTXDWLRQV�IRU�
UHDFWLRQV�VKRXOG�EH�GHYHORSHG�GXULQJ�WKH�OHDUQLQJ�WHDFKLQJ�SURFHVV��)RU�WKLV��VWXGHQWV�VKRXOG�EH�
LQYROYHG�LQ�UHOHYDQW�H[HUFLVHV�

7KH�QXPEHU�RI�VXE�SDUWV�LQ�SDUW��b��LV�����,WV�WRWDO�IDFLOLW\�ZDV�QHDUO\�������6HHPLQJO\�WKH�NQRZOHGJH�
WKH�FRPSOH[HV�IRUPHG�E\�WKH�LRQV�RI�WKH�
G
�EORFN�HOHPHQWV�DQG�WKHLU�FRORXUV�LV�DW�D�YHU\�ORZ�OHYHO��7KH�
IDFLOLW\�RI�VXE�SDUW��b��[��ZDV�����,W�DSSHDUV�WKH�SUDFWLFDO�NQRZOHGJH�RI�KRZ�SRWDVVLXP�GLFKURPDWH�
LV�XVHG�LQ�D�WLWUDWLRQ�DQG�WKH�FRORXU�FKDQJHV�RFFXUULQJ�LQ�LW�LV�YHU\�ORZ��7KHUHIRUH��GLUHFWLQJ�VWXGHQWV�
WR�FDUU\�RXW�SUDFWLFDO�H[SHULPHQWV�IRU�FRQVROLGDWLQJ�FRUUHFW�XQGHUVWDQGLQJ�LV�LPSHUDWLYH�GXULQJ�WKH�
OHDUQLQJ�WHDFKLQJ�SURFHVV���
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Question 3

Oxidation reaction : M2+(aq)             M3+(aq)   +   e (05)

Reduction reaction : Cl2(g)    +   2e       2Cl–(aq) (05)

Cell reaction : 2M2+(aq)  +  Cl2(g)         2M3+(aq)  +   2Cl–(aq) (05)

D :     Cl−
 (aq, 1.0 mol dm−3)

E :   Mixture of M2+ (aq, 1.0 mol dm−3) and M3+ (aq, 1.0 mol dm−3) 

A :     Cl2 (g, 1 atm) B :   Salt bridge
C :   Voltmeter (Potentiometer)

(05 × 5 )

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

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

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

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

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

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

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

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

E °Cell  =  E °Cl2 / Cl−
   −  E °      M

3+
 / M

2+      or       E °cell  =  E °cathode      −  E °anode   

or   E °cell  =  E °RHS
   −  E °LHS (05)

or     1.36 V   −   0.77 V
          =    0.59 V (04 + 01)

(04 + 01) (04 + 01) (04 + 01)

(02)(02)

(02)

2 M2+ (aq)   +   Cl2
 (g)  +  (4e)     Δ H°     2 M3+ (aq)   +   2 Cl� (aq)  +  (4e)

2 × (−48.5 kj mol−1) 2 × (−82.5 kJ mol−1) − 334 kj mol−1

2 M(s)  +  Cl2
 (g)

 Note : If the thermodynamic cycle is not shown but the calculation in equation eq(1) is correct, 
award (18 + 03)  marks.

  ∆ H° = 2 × (−82.5 kJ mol−1) − 2 × (−48.5 kJ mol−1) + (−334 kJ mol−1)            (eq - 1) 
  ∆ H° = − 402 kJ mol−1   (03 + 01)

 Δ G°  =    − k E°cell

  =    − 1.93  ×  105 (J mol−1 V−1)  ×  0.59 (V)  (04 + 01) 
  =    − 113.87 kJ mol−1  (04 + 01)

    Δ G°   = Δ H° − TΔS°   (No marks if standard states are not shown)
      (05)

 − 113.87 kJ mol−1 =     − 402 (kJ mol−1)  − 298 (K) ΔS°   (04 + 01) 
 ΔS°   = 288 kJ mol−1     /  (−298 K) 

  ΔS°   =    0.97 kJ mol−1  K−1 (04 + 01)

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

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

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

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

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

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

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

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

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

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

Total  : 100 marks
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Overall observations, conclusions and suggestions regarding the answers to Question 3 :

%HLQJ� FRPSXOVRU\� QRWZLWKVWDQGLQJ�� TXHVWLRQ� �� KDG�
EHHQ� DQVZHUHG� E\� ����� 7KH� TXHVWLRQ� FDUULHV� ����
PDUNV��

7KH� DSSUR[LPDWH� SHUFHQWDJHV� IDOOLQJ� LQWR� WKH�
UHVSHFWLYH�FODVV�LQWHUYDOV�ZHUH��
 

��� ²� ��� ²� ���
��� ²� ��� ²� ���
��� ²� ��� ²� ���
��� ²� ���� ²� ��

7KH�SHUFHQWDJH�REWDLQLQJ����PDUNV�RU�DERYH�IRU�WKLV�
TXHVWLRQ� ZDV� ���� )RUW\� SHUFHQW� KDYH� VFRUHG� ��� RU�
EHORZ�IRU�WKLV�TXHVWLRQ�

Scoring for the question 

76 - 100

8%

51 - 75

18%

26 - 50

34%

00 - 25

40%


� 7KHUH�DUH����VXE�SDUWV�LQ�WKLV�TXHVWLRQ��
2I� WKHP�� WKH� IDFLOLW\� RI� VHYHQ� VXE�
SDUWV�ZDV�DERYH������7KH�PRVW�IDFLOH�
SDUW� KDG� EHHQ� �LL��%�� DQG� LWV� IDFLOLW\��
ZDV������7KH�VXE�SDUW�RI��ODVW�IDFLOLW\�����
�LL��(��KDG�D�IDFLOLW\�RI����

15%
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3

 F
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Facility of parts and sub parts of the question 

Parts and sub parts of question 3

4XHVWLRQ���KDV����VXE�SDUWV��2I�WKHVH��IRXU�VXE�SDUWV�VKRZHG�D�IDFLOLW\�DERYH������7KH�IDFLOLW\�
RI� VXE� SDUWV� �LL��$��� �LL��'��� �LL��(��� �LY�� DQG� �YL��ZDV� OHVV� WKDQ� �����1RWLFHDEO\�� WKH� DELOLW\�
RI� UHSUHVHQWLQJ� DQRGLF� DQG� FDWKRGLF� FRPSRQHQWV�� VWDQGDUG� FRQGLWLRQV� DQG� SK\VLFDO� VWDWHV� RI�
VXEVWDQFHV�LQ�WKH�QRWDWLRQ�RI�DQ�HOHFWURFKHPLFDO�FHOO�LV�DW�D�ORZ�OHYHO��6RPH�VWXGHQWV�KDYH�QRW�
understood  that symbol e of Ee�UHIOHFWV�VWDQGDUG��VWDWHV�

7KH�IDFLOLW\�RI�VXE�SDUW��LY��ZDV������,QDELOLW\�WR�JLYH�WKH�FHOO�UHDFWLRQ�FRUUHFWO\�KDG�OHG�WR�DQ�
LQFRUUHFW�WKHUPRFKHPLFDO�F\FOH�EULQJLQJ�GRZQ�WKH�IDFLOLW\�

7KH�IDFLOLW\�RI�VXESDUW��LY��ZDV������0DUNV�ZHUH�GHQLHG�IRU�QRW�VWDWLQJ�VWDQGDUG�FRQGLWLRQV�LQ�
WKH�HTXDWLRQ�6*� �6H – T66��,W�VKRXOG�EH�FRQVLGHUHG�WKDW�LI�WKH�DQVZHU�IRU�VXE�SDUW��Y��ZDV�
ZURQJ��QR�PDUNV�FRXOG�EH�JLYHQ�IRU�VXE�SDUW��YL��
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Question 4

structural isomers  or  constitutional isomers  or  chain isomers (03)

     H
  CH3 − C − CH2CH2CH3

              CH2CH3

     H
  CH3 − C − CH2CH2CH3

              CH2CH3

         H                  
CH3 − C − CH         CH3 − CH2

CH3

CH3

(10 + 10)

(10 + 10 + 10)

(03 × 4)

C = C
H CH3

CH3 CH2CH2CH3

C = C
CH3 H

CH3CH2 CH2CH3

A

P

B C

3-methyl-2-hexene     or        3-methylhex-3-ene  (01)

3-methyl-3-hexene (01)
Note :  B and C can be interchanged. Accordingly, the correct IUPAC names should be written.

4 (a) 55 marks

 CH3 − CH − CH2

Br Br

 CH3 C  ≡  C− Na+

OR
CH3 C  ≡  C Na

R

Q

 CH3 C  ≡  CH

 CH3 C ≡ C − CH2CH3

S

Note : Award full marks (03) 
for S, even if the answer is 
incorrect or the box is blank. 

.........................................................................................................................
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AE E AB SN

(03 × 4 )

         

CH2 = CH − CH2Br
CH3CH − CH2BrCH3CH − CH2BrH − Br

Br

Br
(03) (03)

(03)
(03)

+

−

      

Alternate answer
HBr H    +   Br (03)+ −

CH2 = CH − CH2Br CH3CH − CH2Br
H (03)

(03)
CH3CH − CH2Br

Br

+

+

Br(03) −

    

CH2 − CH2 − CH2   

T
(03)

Br Br

    

(03)

(03)

Intermediate carbocation for P  
+

CH3 − CH − CH2Br 

Secondary carbocation, more stable 
(P is formed faster)

Intermediate carbocation for T   
+
CH2 − CH2 − CH2Br 

Primary carbocation, less stable

}
}

Note  : Award full marks for mentioning that it is a secondary carbocation without giving the structure, 
if the structure is drawn in part (iii).

   4 (b) 45 marks
Total  : 100 marks
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Overall observations, conclusions and suggestions regarding the answers to Question 4 :
,Q�VSLWH�RI� WKH� IDFW� WKDW�TXHVWLRQ���ZDV�FRPSXOVRU\��
RQO\� ����KDYH� DQVZHUHG� LW��7KH� WRWDO�PDUN� IRU� WKH�
TXHVWLRQ�ZDV������

7KH�SHUFHQWDJH�RI�FDQGLGDWHV�VFRULQJ�ZLWKLQ�WKH�IRXU�
FODVV�LQWHUYDOV�ZHUH��
 

��� ²� ��� ²� ���
��� ²� ��� ²� ���
��� ²� ��� ²� ���
��� ²� ���� ²� ���

6R������KDYH�VFRUHG� ����RU�DERYH�ZKLOH�����KDYH�
VFRUHG����RU�EHORZ�IRU�WKLV�TXHVWLRQ�

76 - 100

10%

51 - 75

18%

26 - 50

26%

00 - 25

46%

Scoring for the question 


� 7KH� TXHVWLRQ� FRQVLVWLQJ� RI� ��� VXE�
SDUWV�KDV���VXE�SDUWV�ZLWK�D�IDFLOLW\�OHVV�
WKDQ� ����� 7KH� PRVW� IDFLOH� VXE� SDUW�
(b��L��6��KHOG�D�IDFLOLW\�RI�����ZKLOH�
WKH� OHDVW� IDFLOH� VXE�SDUW� �a��LL��,,��&�� 
VXVWDLQHG�D�IDFLOLW\�RI�����

23%

54%

39%

54%

98%

37%

54%

73%

10%

15%
17%

22%23%
25%

34%
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(I) (II) (I) (II) (P) (Q) (R) (S)

(i) (ii) (i) (ii) (iii) (iv) (v)

(a) (b)

4

Fa
ci

lit
y

Facility of parts and sub parts of the question 

Parts and sub parts of question 4

(a) (b)

7KH� IDFLOLW\� RI� DOO� WKH� VHYHQ� VXE� SDUW� LQ� ��a�� ZDV� EHORZ� ����� �a��L�� H[DPLQHV� WKH� VWXGHQWV
�
XQGHUVWDQGLQJ�RI�EXLOGLQJ�XS�VWUXFWXUHG�IRUPXODH�WKURXJK�LVRPHULVP�IRU�ZKLFK�PDUNV�VWDQG�DW�D�
ORZHU�OHYHO��7KH�VWXGHQW�KDYH�QRW�XQGHUVWRRG�WKH�PHDQLQJ�RI�HQDQWLRPHUV��6WXGHQWV�KDYH�ORVW�PDUNV�
IRU�QRW�GLVSOD\LQJ�WKH�JURXSV�LQ�DQ�H[WHQGHG�PDQQHU�LQ�LQVWDQFHV�ZKHUH�LW�LV�UHTXLUHG���H�J��ZULWLQJ�
C�H� – where it should be written as CH�CH�CH�²���,Q�WKH�OHDUQLQJ�WHDFKLQJ�SURFHVV��WKH��DELOLW\�RI�
GUDZLQJ��WKH�VWUXFWXUHV�IRU�D�FRPSRXQG�XVLQJ�GLIIHUHQW�W\SHV�RI�LVRPHULVP�QHHGV�WR�EH�GHYHORSHG�

7KH�IDFLOLW\�RI�VXE�SDUW��b��Y��ZDV������7KH�FRQFHSW�RI�WKH�VWDELOLW\�RI��LQWHUPHGLDWH�FDUERFDWLRQ��
GXULQJ�WKH�IRUPDWLRQ�RI�WKH�PDLQ�SURGXFW�KDV�QRW�EHHQ�HVWDEOLVKHG��LQ�VWXGHQWV��7KHUHIRUH�LW�KDG�
EHFRPH�GLIÀFXOW�IRU�VRPH�WR�XQGHUVWDQG�WKDW�WKH�VWDELOLW\�RI�WKH�FDUERFDWLRQ��LQFUHDVHV�LQ�WKH�RUGHU�
SULPDU\��VHFRQGDU\��WHUWLDU\��VR�LQ�WKH�ÀUVW�VWHS�RI�WKLV��D�VHFRQGDU\�FDUERFDWLRQ�IRUPV�DV�D�SURGXFW�
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Question 5

5. (a) (i)
 PV = nRT

 n = PV
RT

 n = 1.0  ×  103  Pa  ×  0.8314 m3

8.314 J mol-1 K-1  ×  200 K  (04 + 01)

 n  =    0.5 mol (04 + 01)
    5 (a)(i) 10 marks
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  (ii)
� 1XPEHU�RI�PROHV�RI�$�LQ�JDV�SKDVH�� ��Q$��1XPEHU�RI�PROHV�RI�%�LQ�JDV�SKDVH�� ��Q%�

 PROH�IUDFWLRQ�RI�$�LQ�JDV�SKDVH�� ��X$��PROH�IUDFWLRQ�RI�%�LQ�JDV�SKDVH�� ��XB��

� PROH�IUDFWLRQ�RI�$�LQ�OLTXLG�SKDVH�� ��X �$��PROH�IUDFWLRQ�RI�%�LQ�OLTXLG�SKDVH�� ���X �A

    
X A
X B

     
 n A
 n B

      
  �
���  (��) 

  
    n   ���n A   �    n B          ���� ���) 

      n A  ������� mol (�������)

      n B  ������� mol (�������) 
  �$PRXQW�RI�$�OHIW�LQ�WKH�OLTXLG�SKDVH�� ������<����� PRO�� ����� mol    (�������)
� �$PRXQW�RI�%�OHIW�LQ�WKH�OLTXLG�SKDVH�� ������<����� PRO�� ����� mol    (�������)

 X �A               

     ���� mol
����������� mol       ��  

 ��
���            ������ ���)

 X �B               

     ���� mol
����������� mol       ��  

 ��
���            ������ ���)

���� ���,I�WKH�VWHSV�DUH�FRPELQHG�DZDUG�PDUNV�DFFRUGLQJO\�
    5 (a)(ii) 20 marks

  (iii)
� � 3DUWLDO�SUHVVXUH�RI�$�� ��3A��3DUWLDO�SUHVVXUH�RI�%�� ��3B��
� � 6DWXUDWHG�YDSRXU�SUHVVXUH���RI��$�� ��3�$��6DWXUDWHG�YDSRXU�SUHVVXUH�RI�%�� ��3�B��
� � $SSO\LQJ�'DOWRQV�ODZ��

 PA                    P   =���XA�������
 ����������=�������Pa  

��� mol
��� mol  (��) 

  
 PA                  �����=�������Pa (��)
 similarly  

 PB                     P   =���XB��� ����������=�������Pa   
��� mol
��� mol  (��) 

  
 PB                   �����=������ Pa (��)

 $SSO\LQJ�5DRXOWV�ODZ��

 P$B    

PA

X �A
    ��

������=�������Pa
����������

 (�������)

   �����  =  �����Pa (�������)

 P$B                    

  PB

  X �B
    ��

������=�������Pa
����������

 (�������)

       �������=  �����Pa (�������)
    5 (a)(iii) 20 marks

       Total for 5(a)  50 marks
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 (b) (i)
  Mn(OH)��(s)  Mn���DT�������2+ <��DT� �SK\VLFDO�VWDWHV�UHTXLred)  (��) 

 KVS���� ����>0Q����DT�@�>2+ <��DT�@�������������������������������SK\VLFDO�VWDWHV�UHTXLred) (��) 
 KVS���� ����ð���

<�  mol  dm<�   ð�����ð���<�  mol  dm<�)�  (�������)
 KVS���� ����ð���

<�� mol� dm<�    (�������) 
 5 (b)(i) 10 marks
      

  (ii)
 NH�OH �DT�  NH�

���DT����2+ <��DT� �SK\VLFDO�VWDWHV�UHTXLred)  (��)

 Kb�� ��  
[NH�

���DT�@�>2+ <��DT�@
[NH�OH �DT�@

                            �SK\VLFDO�VWDWHV�UHTXLred)  (��) 

 Since NH�2+�LV�D�ZHDN�EDVH��DPRXQW�GLVVRFLDWHG�LV�YHU\�VPDOO��
 [NH�

���DT�@��� ����>2+ <��DT�@�DQG�>1+�2+@� ����� mol dm<�� (��) 

� �����ð���<� mol dm<���� ����[OH<��DT�@��(mol dm<�)�

���� mol dm<�
 (�������) 

     
 [OH <��DT�@���� ���������ð����<� mol dm<��    (�������) 
 5 (b)(ii) 10 marks

  (iii)

               KVS���� ��>0Q����DT�@�>2+< �DT�]�

  ���ð����<�� (mol� dm<����� ���<���(mol dm<���ð�>2+< �DT�@�

 [OH< �DT�@���� �� ��ð���
<�� (mol� dm<� ) 

��<���(mol dm<�)
�� ���ð���<��(mol dm<�)�� (���������

 [OH< �DT�@�� �����ð����<���mol dm<��� (��������

 The [OH<�DT�@�QHFHVVDU\�WR�MXVW�SUHFLSLWDWH�0Q�2+��� ���ð���<�  mol dm<���$VVXPLQJ�
 the concentration of NH�2+�QHFHVVDU\�WR�SURYLGH�>2+

< �DT�@� ���ð���<�  mol dm<� is x�

          NH�OH �DT������      NH�
���DT��������������������2+<��DT�

 x <���ð���<� mol dm<�����������������   ð  ��<� mol dm<�����������������������   ð  ��<� mol dm<�

� �����ð����<� mol dm<���� �� >��ð���
<�]���(mol dm<�)�

x < ��[���<� mol dm<�
       (��������

                               x�� �������ð���<� mol dm<��� (��������

 or
� �����ð����<� mol dm<���� �

>��=���<�]���(mol dm<�)�

x
  (�������� 

 

                                                     x�� ������ð���<� mol dm<����� �(�������� 
 5 (b)(iii) 20 marks
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  (iv)
 Molar mass of NH�Cl�� ������������ð���������� ����� g mol<�

 Therefore the amount of NH�&O� ����� J������� g mol<����� ����� mol (��������
 Since NH�&O�LV�FRPSOHWHO\�GLVVRFLDWHG�LQ�DTXHRXV�PHGLXP
 [NH�

���DT�@� ���� mol dm<��� (��������
� /HW
V�WDNH�WKH�FRQFHQWUDWLRQ�RI�1+�OH as c mol dm<��and the degree of dissociation as |��
    NH�2+��DT���  NH�

���DT����������������2+<��DT�
� DW�HTXOLEULXP�
 c ���<�|) mol dm<�           c | mol dm<�                  c |�mol dm<�

 [NH�
�

 �DT�@� ��������c |) mol dm����������� ����� mol dm<�      (��������
 [NH�

 2+��DT�@� ������< c |) mol dm<�     ����� mol dm<�    (��������

 Note :��,I�ZULWWHQ�DV�VWDWHPHQWV�DZDUG�������������PDUNV�

� �����ð����<� mol dm<�     ��
��� mol dm<��ð�[OH<��DT�@ 

��� mol dm<�     (��������

 [OH<��DT�@� ������ð����<� mol dm<�       (�������� 
 5 (b)(iv) 20 marks

----------------------------------------------------------------------------------------------------------------------

 Alternate Answer 

� � 0RO��:W��RI�+�Cl    ��������������=������������� ����� g mol<�

 Therefore the amount of NH�&O�  ���� J������� g mol<����� ����� mol    ����
����

 Since NH�&O�LV�FRPSOHWHO\�GLVVRFLDWHG�LQ�DTXHRXV�PHGLXP�

 [NH�
���DT�@� ���� mol dm<������ �����
����

     
  [NH�

�
 �DT�@� ��������F|) mol dm<���������� ����� mol dm<���� �������
����

  [NH�
 2+��DT�@� ������< c|) mol dm<���� ����� mol dm<�      ����
����

 1RWH���,I�ZULWWHQ�DV�VWDWHPHQWV�DZDUG�������������PDUNV�

  pOH   ����pKb���ORJ�( [salt]  )  [base]   ����
����

  pOH   ���<�ORJ������=���<�����ORJ�(>��� mol dm<�] )��>��� mol dm<�]  
  ����
����

  pOH =    ������
 
  [OH<@��  ���������=����<� mol dm<�      ����
���� 
 5 (b)(iv) 20 marks
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  (v)
 The [Mg(NO�)��DT�@�LQ�WKH�ÀQDO�VROXWLRQ

� � ��� mol dm<��ð  ���� dm�

��� dm�
� ����� mol dm<�   (��������

7R�DYRLG�WKH�SUHFLSLWDWLRQ�RI��2+)��V��LQ�WKH�ÀQDO�PL[WXUH��WKH�IROORZLQJ�FULWHULD�VKRXOG�
EH�VDWLVÀHG�
Mg(NO�)��LV�FRPSOHWHO\�GLVVRFLDWHG�WR�0J���and NO�

<
 �LRQV�

Therefore [Mg���DT�@�LQ�WKH�ÀQDO�VROXWLRQ� ������ mol dm<�� �

,Q�RUGHU�WR�SUHYHQW�SUHFLSLWDWLRQ�RI Mg(OH)���

KVS�����>0J���DT�@�>2+<��DT�@��

 ��ð���<���(mol� dm<���������<��(mol dm<����ð��>2+<��DT�@�

[OH<��DT�@����� ��ð���<���(mol� dm<�)
��<��(mol dm<�)

�� ����ð���<���(mol dm<�)�� �(��������
 
[OH<��DT�@�����ð���<��mol dm<��  (��������

The [NH�2+�DT�@�LQ�WKH�ÀQDO�VROXWLRQ�

�� � ���
 mol dm<���ð  ���� dm�

��� dm�
��� ����� mol dm<�     (��������

/HW�WKH�UHTXLUHG�FRQFHQWUDWLRQ�RI�1+�&O�WR�NHHS�>2+<��DT�@�DW���ð���<� mol dm<�  be x. 
6LQFH�DPRXQW�GLVVRFLDWHG�LV�YHU\�VPDOO��>1+�

��DT�@� �>1+&O�DT�@�� ���x�

�����ð����<� mol dm<�    ��
x (mol dm<�)  =  ��=���<��(mol dm<�)

��� mol dm<�       (��������

  x��� ���������ð����<� mol dm<�   (�������� 
The amount of NH�&O�QHFFHVVDU\�WR�SUHYHQW�SUHFLSLWDWLRQ�RI�0J�2+�����
������� ������ð���<� mol dm<�   ð����  dm���� �������ð����<�  mol  (�������� 
 5 (b)(v) 35 marks

  (vi)
,Q�JURXS�VHSDUDWLRQ�WR�DYRLG�WKH�SUHFLSLWDWLRQ�RI�0J�2+�� in grouS�,,,
�RU�RWKHU�FDWLRQV�WKDW�PD\�SUHFLSLWDWH�DV�K\GUR[LGHV���1+�Cl is added
before adding NH�2+�  (��� 
  5 (b)(vi) 05 marks

       Total for 5(b)  100 marks

Total for 5 : 150
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Overall observations, conclusions and suggestions regarding the answers to Question 5 :
$ERXW� ���� KDG� FKRVHQ� WKLV� TXHVWLRQ�� 2I� WKH� WZR�
SK\VLFDO�FKHPLVWU\�TXHVWLRQV�LQ�D�SDUW�%��WKLV�ZDV�WKH�
RQH�DQVZHUHG�E\�D�PDMRULW\��

7KH�TXHVWLRQ�FDUULHV�����PDUNV��7KH�GLVWULEXWLRQ�RI�
FDQGLGDWHV�ZDV�DV�IROORZV�LQ�WKH�IRXU�FODVV�LQWHUYDOV�
 

��� ²� ��� ²� ���
��� ²� ��� ²� ���
��� ²� ���� ²� ���
����²� ���� ²� ��

7KH�SHUFHQWDJH�VFRULQJ�����RU�DERYH�ZDV����ZKLOH�
����KDG�VFRUHG����RU�EHORZ�

Scoring for the question 
114 - 150

7%

76 - 113

13%

38 - 75

23%

00 - 37

57%
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Facility of parts and sub parts of the question  

Parts and sub parts of question 5
(a) (b)

7KLV�KDG�EHHQ�D�SRSXODU�TXHVWLRQ�VHOHFWHG�E\�PDQ\��������%XW��RI�WKH�WKUHH�HVVD\�TXHVWLRQV�LQ�SDUW�%��
WKLV�ZDV�WKH�RQH�RI�ORZHVW�IDFLOLW\��������2I�WKH�FDQGLGDWHV������KDYH�REWDLQHG�OHVV�WKDQ����PDUNV�RXW�
RI������6WXGHQW�VKRXOG�XQGHUVWDQG�WKDW�WKH�ÀUVW�TXHVWLRQ�LQ�WKH�HVVD\�VHFWLRQ�LV�DOZD\V�QRW�WKH�HDVLHVW�
WR�DQVZHU��VR�LW�ZRXOG�EH�PRUH��SURGXFWLYH�LW�WKH\�UHDG�WKH�TXHVWLRQ�SDSHU�ÀUVW�DQG�VHOHFW�TXHVWLRQV�

2EMHFW�RI�VXE�SDUW� �a��L��ZDV� WR�H[DPLQH� WKH�DELOLW\�RI�VROYLQJ� �SUREOHPV�DSSO\LQJ� WKH� LGHDO�JDV�
HTXDWLRQ��5DRXOW·V�ODZ�DQG�'DOWRQ·V�ODZ�RI�SDUWLDO�SUHVVXUHV��7KRXJK�FDQGLGDWHV�ZHUH�DEOH�WR�DFKLHYH�
WKH�DLP�RI�DSSO\LQJ�LGHDO�JDV�HTXDWLRQ��OHVV�WKDQ�����ZHUH�DEOH�WR�UHDOL]H�WKH�RWKHU�REMHFWLYHV��/DFN�
RI�WKH�DELOLW\�WR�DQDO\VH�D�SUREOHP�FULWLFDOO\�DQG�VHHNLQJ�WKH�VROXWLRQ�LV�WKH�UHDVRQ�IRU�WKLV��3DUW��b) 
RI�WKH�TXHVWLRQ�KDV�H[DPLQHG�WKH�DSSOLFDWLRQ�DQG�VROYLQJ�RI�SUREOHPV�UHODWHG�WR�VROXELOLW\�SURGXFW�
DQG�LWV�H[SUHVVLRQ��FRPPRQ�LRQ�HIIHFW�DQG�JURXS�DQDO\VLV��7R�VRPH�H[WHQW��FDQGLGDWHV�ZHUH�DEOH�WR�
DFKLHYH�WKH�ÀUVW�RI�WKH�DERYH�REMHFWLYHV�EXW�ZHUH�QRW�VR�VXFFHVVIXO�LQ�UHDOL]LQJ�WKH�UHVW��'LIÀFXOW\�
LQ�ZULWLQJ� WKH� HTXDWLRQV� FRUUHFWO\� DQG� QRW� EDODQFLQJ� WKHP�� RPLVVLRQ� RI� SK\VLFDO� VWDWHV� DQG� QRW�
FDOFXODWLQJ�ZLWK�FRUUHFW�XQLWV�ZHUH�VRPH�RI�WKH�UHDVRQV�IRU�WKLV��$OWKRXJK�VXE�SDUWV��b)(i) and (ii) 
ZHUH�YHU\�HDV\�SDUWV�WKDW�H[DPLQH�WKH�EDVLF�NQRZOHGJH��LQDELOLW\�WR�H[FHHG�WKH�OHYHO�RI�����IRU�
WKHP�UHÁHFWV�WKDW�D�VXEVWDQWLDO�VHFWLRQ�RI�WKH�FDQGLGDWHV�DUH�XQDZDUH�RI�HYHQ�WKHP�

This situation can be UHPHGLHG�E\�GHYHORSLQJ�LQ�VWXGHQWV�WKH�DELOLW\�RI�VROYLQJ�SUREOHPV�ORJLFDOO\�
UDWKHU�WKDQ�OHDUQLQJ�E\�URWH�������
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Question 6
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6. (a) (i) 5DWH�� ��N�>0@m [N]n  (��)

 (ii) ,�� $FFRUGLQJ�WR�WKH�ÀUVW�JUDSK��WKH�UDWH�RI�WKH�UHDFWLRQ�LV�LQGHSHQGHQW�RI�>0@�
� � � 7KHUHIRUH��WKH�RUGHU�WR�WKH�UHDFWLRQ�ZLWK�UHVSHFW�WR�0�PXVW�EH�]HUR��P� ����
     (��� 

�7KHUHIRUH��5DWH� �N�>1@n   (���

 ,,�� )URP�VHFRQG�JUDSK��ZKHQ�1� ���� mol dm<����5DWH� ��� mol dm<� s<��
� � :KHQ�1� ���� mol dm<����5DWH� ��� mol dm<� s<���

� � :KHQ�WKH�FRQFHQWUDWLRQ�LV�GRXEOHG��UDWH�LQFUHDVHG�IRXU�WLPHV��
� � WKHUHIRUH�WKH�RUGHU�ZLWK�UHVSHFW�1�LV������ (���

  Or 

  Using data foU�DQ\�WZR�SRLQWV��

� � �� mol dm<� s<��� ��N���� mol dm<� )n   ������ (��������

� � �� mol dm<� s<��� ��N���� mol dm<� )n   ������ (�������� 

  

  ���
���       

�� mol dm<� s<�

�� mol dm<� s<� ���� ��
���� mol dm<�)
���� mol dm<�)n  (��������

� � ��� ���n

� � Q�� ���� (���

� � 1RWH��� )RU�REWDLQLQJ�Q� ���RQO\�E\�DUJXPHQW��H�J��FXUYHG�VKDSH�RI

� � � WKH�JUDSK�PHDQV�RUGHU� ����DZDUG�only 10 marks.

 ,,,�� 2YHUDOO�RUGHU� �Q���P� ������� ����� (���

 ,9�� )URP�HTXDWLRQ������

� � N   ���
�� mol dm<� s<�     

���� mol dm<�)�
 (�������� 

       

 ��������� ������ mol<� dm� s<�� (�������� 

   6 (a)(ii) 50 marks

       Total for 6(a)  60 marks

<
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 (b) (i) 

  AB(g)    ������$�J�������������� %�J�
� $W��W� ��� ��� PRO� �� ���
� DW�HTXOLEULXP�� ���<��x) mol                   x mol x mol  (���
     or  

 concentration at   ��<��x
V         x

V           x
V  

� HTXOLEULXP�

    KC�������� ����
(x� V)(x� V)
((��<��x)� V) �� ���� x �

(��<��x)V
   

    (���  
    KCV ���<��x��� ��x�

� $IWHU�RSHQLQJ�WKH�WDS�WKH�YROXPH�LV�LQFUHDVHG�WR��V��7KH�DPRXQW�GLVVRFLDWHG�LV�\ PRO�

  AB(g)    ������$�J�������������� %�J�
� DW�HTXOLEULXP�� ���<��y) mol                   y mol y mol  (���
     or  
 concentration at   ��<��y

�V
        y

�V
                       y

�V
 

� HTXOLEULXP
 (mol dm��) 

    KC�������� ����
(y� �V)(y� �V)
((��<��y)� �V) �� ���� y �

(��<��y��V
 (���  

� ����KCV ���<��y��� ��y� 
    6 (b)(i) 20 marks

  (ii)� (TXLOLEULXP�FRQVWDQW�.C in both occasions is the same because there is no change 
� � � LQ�WHPSHUDWXUH��� (���

   KC�������� ������
x�

(��<��x) V
������ ������ y�

(��<��y���V
 (��� 

    
  ,I��y� ����� mol

  x�
(��<��x) V      ��� ���� mol)�

���� mol �<���� PRO���V
 (��� 

   

  x�
(��<��x) V      ���

���� mol)�
����� mol)     ��

��� mol
��            

 

� � �x��ï���� mol�����ï�x���� ������  

� � ��x�ï�� mol����x���� mol��� ������

  x   ����  mol    or    x   �ï��� ����FDQ�QRW�EH�DFFHSWHG�

  x� ����� mol  (��� 
   6 (b)(ii) 20 marks
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  (iii) When volume is V��WKH�DPRXQW�GLVVRFLDWHG� ����� PRO��:hen the volume is increased 
to �V the amount dissociated� ����� PRO��,QFUHDVLQJ�RI�YROXPH�GHFUHDVHV�WKH�SUHVVXUH�
RI�WKH�V\VWHP�����PRUH�$%�J��LV�GLVVRFLDWHG�WR�FRXQWHU�WKLV�FKDQJH��

     (��� 
     6 (b)(iii) 10 marks

  (iv) $SSO\LQJ�PV� �nRT�WR�VHFRQG�HTXLOLEULXP��� �  
y � ������ �

   n�� �����y� ���� mol   (��������  
9ROXPH�� ���V and T � ����� K

   
 P����� �������� 

R�ð���� K
�9

 (��� 

 :KHQ�WKH�WHPSHUDWXUH�LV�LQFUHDVHG�WR���� K 
 Pressure� �P�� �����P�

� $SSO\LQJ�PV� �nRT�IRU�WKLUG�HTXLOLEULXP� �
 n� ������z) mol (��������
 V�� ���V    and   T� �����.

 P���� �����(��� R�ð���� K
�V )    ���z) R�ð�����.

�V
 (���

   

 ��z��� ��� ����ð���� K ð ���
��� K

    �����

 z�� ����� mol  (�������) 
  6 (b)(iv) 25 marks

  (v)  ,QFUHDVLQJ�RI�WHPSHUDWXUH�IURP���� .�WR���� K (at constant volume) has increased 
WKH�DPRXQW�GLVVRFLDWHG��7KHUHIRUH��VXSSO\�RI�KHDW�KDV�GULYHQ�WKH�UHDFWLRQ�IRUZDUG��
7KHUHIRUH��WKH�IRUZDUG�UHDFWLRQ�PXVW�EH�HQGRWKHUPLF��

     (��) 
     6 (b)(v) 10 marks

 (v) $OO�WKH�JDVVHV�EHKDYH�DV�LGHDO�JDVVHV�� � � (��� 
    6 (b)(vi) 05 marks

       Total for 6(b)  90 marks

Total for 6 : 150
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Overall observations, conclusions and suggestions regarding the answers to Question 6 :
$ERXW� ���� KDG� � VHOHFWHG� TXHVWLRQ� ��� 7KH� TXHVWLRQ�
FDUULHV�����PDUNV��

*LYHQ�EHORZ�ZHUH�WKH�SHUFHQWDJHV�VFRULQJ�ZLWKLQ�IRXU�
FODVV�LQWHUYDOV�DGRSWHG�
 

��� ²� ��� ²� ���
��� ²� ��� ²� ���
��� ²� ���� ²� ���
����²� ���� ²� ���

&DQGLGDWHV� VFRULQJ� ���� RU� DERYH� IRU� WKLV� TXHVWLRQ�
FRQVWLWXWH� ���� ZKHUHDV� ���� KDG� REWDLQHG� ��� RU�
EHORZ�

114 - 150

12%

76 - 113

24%

38 - 75

29%

00 - 37

35%

Scoring for the question  


� 7KH�TXHVWLRQ�HPERGLHV����VXE�SDUWV�RI�
ZKLFK�WKH�IDFLOLW\�RI�ÀYH�VWDQGV�EHORZ�
����� 7KH� HDVLHVW� VXE� SDUW� KDG� EHHQ�
(a��L��DQG�LWV�IDFLOLW\�ZDV�������b)(iv) 
KDG�EHHQ� WKH�PRVW� GLIÀFXOW� VXE� SDUW��
,WV�IDFLOLW\�ZDV�����40%

22%

15%

25%

37%

56%

42%
44%

51%

39%

62%

0

10

20

30

40

50

60

70

80

90

100

(I) (II) (III) (IV)

(i) (ii) (i) (ii) (iii) (iv) (v) (vi)

(a) (b)

6

Fa
ci

lit
y

Facility of parts and sub parts of the question  

Parts and sub parts of question 6
(a) (b)

7KLV�TXHVWLRQ�ZDV�RI�����RYHUDOO�IDFLOLW\�DQG�ZDV�DQVZHUHG�E\�����RI� WKH�VWXGHQWV��3DUW��a) is 
EDVHG�RQ�NLQHWLFV�DQG�DOO�LWV�VXE�SDUWV�KDG�D�IDFLOLW\�JUHDWHU�WKDQ������0DQ\�������KDG�VXFFHVVIXOO\�
DQVZHUHG�WKH�GLUHFW�TXHVWLRQ��a��L���%XW�D�FRQVLGHUDEOH�QXPEHU�RI�FDQGLGDWHV�ZHUH�GHQLHG�WKH�GXH�
PDUN�IRU�JLYLQJ�WKH�H[SUHVVLRQ�DV�5�' [M]m[N]n�UDWKHU�WKDQ�5���N>0@m[N]n��7KH�TXHVWLRQ�DVNV�WR�¶ZULWH�
DQ�H[SUHVVLRQ�IRU�WKH�UDWH�RI�UHDFWLRQ·��([SUHVVLRQ�PHDQV�D�FRPSOHWH�PDWKHPDWLFDO�UHODWLRQVKLS��,W�
FRQVLVWV�RI�FRQVWDQWV�DQG�YDULDEOHV�DQG�DIWHU�WKH�VXEVWLWXWLRQ�RI�GDWD��WKH�UHTXLUHG�TXDQWLW\�FDQ�EH�
GLUHFWO\�FDOFXODWHG��<HW�5�' [M]m[N]n�LV�RQO\�D�UHODWLRQVKLS�OHDGLQJ�WR�D�PDWKHPDWLFDO�H[SUHVVLRQ��

2QO\�����KDG�DQVZHUHG��a��LL��,��VDWLVIDFWRULO\��0DQ\�ZHUH�XQDEOH�WR�GHGXFH�WKDW�WKH�RUGHU�ZLWK�
UHVSHFW�WR�0�LV�]HUR��(YHQ�WKRVH�ZKR�NQHZ�WKH�DQVZHU�FRXOG�QRW�JHW�IXOO�PDUNV�IRU�QRW�VKRZLQJ�KRZ�
WKH�DQVZHU�ZDV�DUULYHG�DW��7KHUHIRUH��ZKHQ�DQVZHULQJ�TXHVWLRQV��WKH�VWXGHQWV�VKRXOG�WKRURXJKO\�
GLVFHUQ� ZKDW� LV� H[SHFWHG� E\� WKH� TXHVWLRQ� DQG� LW� LV� VWUHVVHG� E\� WKH� DFWLRQ� YHUE�� %RWK� VWXGHQWV�
DQG�WHDFKHUV�VKRXOG�VWURQJO\�XQGHUVWDQG�WKDW� WKH�PRVW� LPSRUWDQW�DVSHFW�RI�VFLHQWLÀF�VWXG\�LV� WKH�
LPDJLQDWLRQ�OHDGLQJ�WR�D�ORJLFDO�LGHD�DQG�WKH�VNLOO�RI�SUHVHQWLQJ�LW�YHUEDOO\��

Part (b��RI�WKH�TXHVWLRQ�LV�EDVHG�RQ�WKH�HTXLOLEULXP�LQ�JDVHRXV�V\VWHPV��7KH�IDFLOLW\�RI�WKUHH�VXE�SDUWV�
RI�WKLV�OLHV�EHORZ������7KH�VXFFHVVLYH�GHFUHDVH�LQ�PDUNV�LQ��ÀUVW�IRXU�SDUWV�LPSOLHV�WKDW�VWXGHQWV�
KDYH� OLWWOH�XQGHUVWDQGLQJ� LQ� WKH�DSSOLFDWLRQ�RI�HTXLOLEULD�DQG�KRZ�D� V\VWHP�DGMXVWV�DFFRUGLQJ� WR�
/H�&KDWHOLHU
V�SULQFLSOH�ZLWK� WKH�FKDQJH�LQ� WHPSHUDWXUH�DQG�SUHVVXUH��6NLOOV�RI�FRPSXWDWLRQ�DOVR�
VHHP�WR�EH�DW�WKH�ORZ�HEE��+HQFH��VWXGHQWV�VKRXOG�SUDFWLFH�H[HUFLVHV�UHODWLQJ�WR�WKH�EHKDYLRXU�RI�DQ�
HTXLOLEULXP�V\VWHP�XQGHU�H[WHUQDO�FRQVWUDLQWV�
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Question 7

7. (a)  

      

CH3C ≡ CH   CH3  C  CH3  CH3  CH  CH3  CH3  CH  CH3  
dil. H2SO4

HgSO4

dil. H2SO4

or H2O

OH ClO

Mg/ether
(02 + 02)

PCl5

MgCl
CH3  CH  CH3  

O
CH3  CH  CH3  

CH3  CH  CH3  
CH3  C  CH3  

OMgCl

CH3  CH  CH3  
CH3  C  CH3  

OHconc. H2SO4

or 
dil. H2SO4

CH3

CH3

C = C
CH3

CH3

 i. NaBH4

 ii. dil. H2SO4

     (03 × 12 + 04)

       Total for 7(a)  40 marks
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 (b)  

 

 C  NH

 O

L�� DT��1D2+
LL�� GLO��+�SO�
       or
GLO��DFLG

 COOH

 PCl�

AlCl�

 �

 �

 COCl

 NH�

 NaNO��+&O
�����$C 
 N�

�Cl<

 or 
 NH�

CuCl or CX&O�+&O�
or Cu�Cl� or CX�+&O

Cl C

 Cl

 O

����ð����

  0DUNV�PD\�EH�DZDUGHG�IRU�WKH�IROORZLQJ�DOWHUQDWH�VFKHPH�DV�ZHOO�

  

 C  NH

 O

L�� DT��1D2+
LL�� GLO��+�SO�
       or
GLO��DFLG

 COOH

 Cl

 PCl�

 �

 �

 COCl

 NH�

 NaNO��+&O
�����$&��RU������$C 

 Cl��)H&O�

 N�
�Cl<

 or 
 NH�

H�PO�

AlCl�

Cl

Cl Cl

Cl

 C

 Cl

 O

 C  NH

 O

  
     (���ð����

       
Total for 7(b)    60 marks 
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 (c) (i)        

   

Cl
CH� < C <�CH�

H
  �����CH�O

<� (���������

   
O<

CH� < CH<�CH�   �����CH�Cl (��������

         Note :  CH�2+�ZLWK�1D�LV�DFFHSWDEOH�IRU�&+�O
<��,Q�SODFH�RI�&O�WKHUH�FDQ�EH�%U�RU�,� 

       7 (c)(i) 24 marks

  (ii)       

   

Cl
CH� < CH<�CH�   �����CH�O

<� (��������

� � � <��� ��CH�&+ &+� (���
       7 (c)(ii) 08 marks

  (iii)    Elimination (���
     7 (c)(iii) 06 marks

  (iv)   

   

Cl(03)
CH� < CH<�CH�

     
(03)

CH� < CH<�CH�

�
   ����&O<

   

   CH� < CH<�CH�

� (03)

(03)

<�OCH�
     

OCH�

CH� < CH<�CH�
     

 7 (c)(iv) 12 marks

    
Total for  7(c)     50 marks

Total for 7 : 150
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Overall observations, conclusions and suggestions regarding the answers to Question 7 :
7KH�SHUFHQWDJH�RSWLQJ�IRU�TXHVWLRQ���ZDV������2I�WKH�
WKUHH�TXHVWLRQ�LQ�SDUW�%��WKLV�ZDV�WKH�TXHVWLRQ�LV�ZRUWK�
����PDUNV�

7KH�SHUFHQWDJHV�VFRULQJ�ZLWKLQ�WKH�IRXU�VHOHFWHG�FODVV�
LQWHUYDOV�ZHUH��
 

��� ²� ��� ²� ���
��� ²� ��� ²� ���
��� ²� ���� ²� ���
����²� ���� ²� ��

7KH�SHUFHQWDJH�VFRULQJ�����RU�DERYH�IRU�WKLV�TXHVWLRQ�
ZDV����ZKLOH�����KDG�UDWHG����RU�EHORZ�

Scoring for the question 
114 - 150

8%

76 - 113

26%

38 - 75

31%

00 - 37

35%


� 7KH� TXHVWLRQ� FRPSULVHV� VL[� VXE�
SDUWV��7KH�VXE�SDUW�RI�KLJKHVW�IDFLOLW\�
(a�� KDG� WKH� IDFLOLW\�RI������ �c)(ii) 
and (c��LLL��EHLQJ�WKH�PRVW�GLIÀFXOW�
SDUWV�UHJLVWHUHG�D�IDFLOLW\�RI����

Facility of parts and sub parts of the question 

8%
6%6%

25%

38%

69%
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(i) (ii) (iii) (iv)

(a) (b) (c)

7Parts and sub parts of question 7

Fa
ci

lit
y

(a) (b) (c)

AERXW�����RI�WKH�FDQGLGDWHV�KDG�DQVZHUHG�WKLV�TXHVWLRQ��6R��WKLV�KDSSHQHG�WR�EH�D�TXHVWLRQ�VHOHFWHG�
E\�D�PLQLPXP�SHUFHQWDJH�EXW�ZDV�RQH�RI�WKH�WZR�TXHVWLRQ�RI�KLJKHVW�IDFLOLW\�LQ�SDUW�%�

)DFLOLW\�RI�VXE�SDUW��a��ZDV�����EXW�LQ�DOO�WKH�RWKHU�VXE�SDUWV��LW�ZDV�EHORZ������6XE�SDUW��b) holds a 
IDFLOLW\�RI������)URP�WKLV�LW�FDQ�EH�FRQFOXGHG�WKDW�GHFLGLQJ�WKH�FRUUHFW�V\QWKHWLF�SDWK�WR�FRQYHUW�D�JLYHQ�
RUJDQLF�FRPSRXQG�WR�DQRWKHU�KDG�EHFRPH�PRUH�GLIILFXOW�IRU�VWXGHQWV�LQ�DQ�RSHQ�LQVWDQFH�FRPSDUHG�
WR�DQ�LQVWDQFH�ZKHUH�WKH�UHDJHQWV�DUH�JLYHQ��,Q�DQ�RUJDQLF�V\QWKHVLV��WKH�VWXGHQW�KDV�WR�OLQH�XS�VHYHUDO�
UHDFWLRQV�OHDUQW�LQ�GLIIHUHQW�RFFDVLRQV�DV�D�VHTXHQWLDO�VHULHV�WDUJHWLQJ�WKH�UHOHYDQW�SURGXFW��,Q�LQVWDQFHV�
LQ�ZKLFK�WKLV�SURFHVV�DSSHDUV�GLIILFXOW��LW�FDQ�EH�UHYHUVHG�VWDUWLQJ�IURP�WKH�SURGXFW�DQG�LGHQWLI\LQJ�WKH�
QH[W�LPPHGLDWH�VXEVWDQFH�JLYLQJ�ULVH�WR�LW�WLOO�WKH�VWDUWLQJ�PDWHULDO�LV�PHW��7KHVH�FRPSHWHQFLHV�PD\�
IXUWKHU�EH�GHYHORSHG�E\�GULOOLQJ�WKURXJK�RUJDQLF�V\QWKHVLV�H[HUFLVHV�ZKLFK�LQYROYH�WKHVH�VWUDWHJLHV� 

7KH�IDFLOLW\�RI��DOO�WKH�VXE�SDUWV�RI��c��ZDV�DW�D�PLQLPXP�OHYHO��7KH�IDFLOLW\�RI�DOO�WKH�VXE�SDUWV�ZDV�
EHORZ������$SSDUHQWO\��WKH�FRPSHWHQF\�RI�DSSO\LQJ�WKH�V\QWKHWLF�PHWKRGV�DQG�UHDFWLRQ�PHFKDQLVPV�
VWXGLHG�LQ�RUJDQLF�FKHPLVWU\�WR�DQ�XQIDPLOLDU�VLWXDWLRQ�DSSURSULDWHO\�LV�YHU\�ORZ�LQ�VWXGHQWV��2QH�
RI�WKH�WZR�UHDFWLRQV�WHVWHG�E\�WKLV�VHFWLRQ��PHUHO\�H[DPLQHV�WKH�NQRZOHGJH��UHFDOO��ZKLOH�WKH�RWKHU�
DVVHVVHV�WKH�VNLOO�RI�DSSOLFDWLRQ��7KH�ORZ�OHYHO�RI�PDUNV�REWDLQHG�E\�VWXGHQWV�IRU�WKLV�VHFWLRQ�PLUURUV�
WKDW� WKH� VXEVWLWXWLRQ� RI� WKH� QXFOHRSKLOH�52 –� LV� QRW� DGHTXDWHO\� GLVFXVVHG�ZKHQ� WKH� QXFOHRSKLOLF�
VXEVWLWXWLRQ�RI�KDORDONDQHV�LV�WDXJKW��
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Question 8
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8. (a) (i) A   =  ZnCO3                        B   =  ZnO              C   =  CO2

   D   =  ZnCl2  or  Zn2+ or  [ZnCl4]2− or  [Zn(H2O)6]2+

   E   =  ZnS F   =  Zn(OH)2
   G   =  Na2ZnO2     or  (Na2Zn(OH)4     or   Zn(OH)4

2−
     or   ZnO2

2-

   H   =  [Zn(NH3)4]2+    or   [Zn(NH3)6]2+  (06 × 08 )
      If all answers are correct            (02)

    
Total for  8(a)     50 marks

 (b) (i)    SO2    (10)
       8 (b)(i) 10 marks

  (ii)    
       2(SO2  +  2H2O      SO4

2−  +  4H+   +  2e)  (03) 
  Cr2O7

2−  +  14H+  +  6e    2Cr3+  +  7H2O  (03)
    
    Cr2O7

2−  +  2H+   +  3SO2    2Cr3+  +  3SO4
2−

  +  H2O    (04)

  H2O2  +  2H+  +  2e      2 H2O   (03) 
  SO2  +  2H2O    SO4

2−  +  4H+  +  2e  (03)
    
    SO2  +  H2O2     SO4

2−  +  2H+    or    SO2  + H2O2   H2SO4    (04)

        H2SO4   + BaCl2    BaSO4 ↓   +  2HCl   or  SO4
2−  + BaCl2    BaSO4 ↓ +  2Cl−   (04)
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   Alternate answer (I)
  ��+�SO�������+�O      SO�

�< ������+�   ����H��� (��� 
  Cr�O�

�<�������+�������H�� ���&U��������+�O  (���
  
  Cr�O�

�<������+��������+�SO��� ���&U��������62�
�<

  ����+�O  (���

  H�O�������+
�������H��� �����+�O   (��� 

  H�SO�  ���+�O    SO�
�<������+�������H� (���

  
  H�SO�  ���+�O�     SO�

�<������+������+�O  (���

        H�SO������%D&O�    BaSO��?���
����+&O�

��
or  SO�

�<����%D&O�    BaSO��?�
����&O<     (���

   Alternate answer (II)
  ��62�

�<
  ���+�O      SO�

�<  ����+�   ����H��� (��� 
  Cr�O�

�<�������+�������H�� ���&U��������+�O  (���
  
  Cr�O�

�<������+��������62�
�<

  ���&U��������62�
�<

  ����+�O  (���

  H�O�������+
�������H��� �����+�O   (��� 

  SO�
�<

  ���+�O    SO�
�<������+�������H� (���

  
  SO�

�<
  ���+�O�     SO�

�<�����+�O  (���

        H�SO������%D&O�    BaSO��?���
����+&O�

��
or  SO�

�<����%D&O�    BaSO��?�
����&O<   (���

   Note :
� � ,I�HTXDWLRQV�DUH�QRW�EDODQFHG���1R�PDUNV
� � ,I�WKH�KDOI�UHDFWLRQV�DUH�QRW�JLYHQ�EXW�WKH�FRUUHFW�FRPSOHWH�UHDFWLRQ�LV�JLYHQ��
� � DZDUG�IXOO�PDUNV��L�H����������������
   8 (b)(ii) 24 marks

 (iii) I. 4� �+�S     (���

  II.   ��+�6�������62�       �����6 ?  �  ��+�O  
     or
� � � � ��+����������+�6�����62�

�<       �����6 ������������    ��+�O
� � � � ��+�6�����H�SO������������������������������������ �����6 �������������    ��+�O (���
    8 (b)(iii) 16 marks

    
Total for  8(b)    50 marks
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 (c) (i)� ,2�
<������,<������+�   �����,�������+�2� �������������� � (��� 

� � � ,�����������6�O�
�<        S�O�

�<������,<� �������������� � (��� 

   Amount of moles of  S�O�
�<     ����

����   ð�������� � � (��� 

   $PRXQW�RI�PROHV�RI��,���    ����
����

  ð���������ð  ��   (��� 

   Amount of moles of  H�
    ����

����
  ð���������ð  ��   ð���� (��� 

  
        [H�]   ����

����
  ð���������ð  ��   ð�����ð�� ����

����
 (��� 

 
� � � �  ���� 0.25 mol dm<3   (���
  1RWH���7KH�UHODWLRQVKLS��+����>�  S�O�

�<   FDQ�DOVR�EH�XVHG�LQ�WKH�DERYH�FDOFXODWLRQ�
8 (c)(i) 16 marks

  (ii)
� � 1D2+��������+&O�  ���1D&O��������+�O   (���
  Na�CO�������+&O  ����1D&O������+�2�����CO�   (���
� � $PRXQW�RI�PROHV�RI�+&O�UHTXLUHG�WR�UHDFW�ZLWK�1D2+�DQG�1D�CO� � 

����
����

  ð������ (���

  $PRXQW�RI�PROHV�RI�+&O�UHTXLUHG�WR�UHDFW�ZLWK�1D2+ � ����
����

  ð������������� (���

  7KHUHIRUH��DPRXQW�RI�PROHV�RI�+&O�UHTXLUHG�WR�UHDFW�ZLWK�1D�CO�� 

� � � �� ����
����

  ð��������<   ����
����

  ð������� (���

   �� ������<������

� � � �� �����   (���

  7KHUHIRUH��DPRXQW�RI�PROHV�RI�1D�CO��LQ����� cm� �� �����
�

   (��� 
  
  Amount of moles of Na�CO��LQ������ cm� �� � �������ð����

�
 �

� � � � � ������������ (���
  Molecular mass of Na�CO��    ��������� g mol<�

  Mass of Na�CO�   �� �����ð��������������g� �(���

   ��Na�CO� LQ�VDPSOH   �� ����
����

 ð�������� (���
� � � � � � � �
� � � � � � ������5.0 %�� (���
      8 (c)(ii) 29 marks

 (iii)  Assumption/s - $OO�WKH�FDUERQDWH�LQ�WKH�VROXWLRQ�LV�SUHFLSLWDWHG�DV�
   BaCO��RQ�WKH�DGGLWLRQ�RI�H[FHVV�%D&O����
    (���

8 (c)(iii) 05 marks

    
Total for  8(c)    50 marks

Total for 8 : 150
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Overall observations, conclusions and suggestions regarding the answers to Question 8 :

7KH� SHUFHQWDJH� VHOHFWLQJ� TXHVWLRQ� ��ZDV� �����7KH�
TXHVWLRQ�KROGV�D�WRWDO�RI�����PDUNV��

7KH�SHUFHQWDJHV�VFRULQJ�ZLWKLQ�WKH�IRXU�FODVV�LQWHUYDOV�
FRQFHUQHG�ZHUH�DV�IROORZV�
 

��� ²� ��� ²� ���
��� ²� ��� ²� ���
��� ²� ���� ²� ���
����²� ���� ²� ��

7KH�SHUFHQWDJH�VFRULQJ�����RU�DERYH�IRU�WKLV�TXHVWLRQ�
ZDV����ZKHUHDV�����KDG�VFRUHG����RU�EHORZ�

Scoring for the question  

114 - 150

8%

76 - 113

19%

38 - 75

28%

00 - 37

45%


� 2I�WKH����VXE�SDUWV�LQ�WKLV�TXHVWLRQ��
WKH�IDFLOLW\�RI���VXE�SDUWV�ZDV�EHORZ�
����� 7KH� HDVLHVW� VXE� SDUW� ZDV���������
(a��&��DQG�LWV�IDFLOLW\�ZDV������6XE�
SDUW��c��LLL��KDG�WKH�ORZHVW�IDFLOLW\��

19%
21%

34%

29%

44%

30%

55%

44%
43%

62%61%
58%

81%

65%

60%
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(a) (b) (c)

8

Facility of parts and sub parts of the question 

Fa
ci

lit
y

Parts and sub parts of question 8
(a) (b) (c)

7KH�WRWDO� IDFLOLW\�RI� WKH�TXHVWLRQ�ZDV�����DQG�ZDV�UHVSRQGHG�E\������3DUW����a�� LQTXLUHV� LQWR� WKH�
DELOLW\�RI�LGHQWLI\LQJ�HOHPHQWV�LQ�WKH�G�EORFN�RI�WKH�SHULRGLF�WDEOH��7KH�IDFLOLW\�RI�LGHQWLI\LQJ�VSHFLHV�
IURP��$��WR��+��LQ�VXE�SDUW��a��ZDV�DERYH�����VKRZLQJ�D�KLJK�OHYHO�RI�VWXGHQWV·��DFKLHYHPHQWV�LQ�WKLV�
VHFWLRQ��7KRXJK�VXE�SDUW��b��LL��H[DPLQHV�ZULWLQJ�EDODQFHG�HTXDWLRQV��LWV�WRWDO�IDFLOLW\�VWDQGV�DW�����

$QVZHUV�ZLWQHVVHG�D�ZHDNHU�OHYHO�RI�ZULWLQJ�DQG�EDODQFLQJ��LRQLF��KDOI�HTXDWLRQV�IRU�UHGR[�UHDFWLRQV��
,Q� WKLV� DUHD�� WKH� DFKLHYHPHQWV� FDQ� EH� UDLVHG� E\� HQJDJLQJ� VWXGHQWV� RIWHQ� LQ� VXFK� H[HUFLVHV��7KH�
PL[LQJ�RI�LRQ��HOHFWURQ�KDOI�UHDFWLRQ�PHWKRG�DQG�R[LGDWLRQ�QXPEHU�PHWKRG�ZKHQ�EDODQFLQJ�UHGR[�
HTXDWLRQV�KDG�DOVR�DIIHFWHG� WKH�QRQVXFFHVV�RI� DQVZHUV��7KHUH� LV� D�QHHG� WR� UHLQIRUFH� WKH� VNLOO�RI�
ZULWLQJ�KDOI�HTXDWLRQV�LQ�VWXGHQWV�ZKHQ�GRLQJ�H[HUFLVHV�LQ�WKLV�DUHD�

7KH�IDFLOLW\�RI�DOO�WKH�WKUHH�VXE�SDUWV�LQ����c��ZDV�EHORZ������7KH�TXHVWLRQ�ZDV�D�FKHPLFDO�FDOFXODWLRQ�
UHODWHG�WR�D�WLWUDWLRQ��,W�VKRXOG�EH�LPEXHG�LQ�VWXGHQWV�WKDW�WKH�WLWUDWLRQ�EHWZHHQ�1D�CO� and HCl 
GHSHQGV�RQ�WKH�LQGLFDWRU�DQG�LQ�WKH�SUHVHQFH��RI�SKHQROSKWKDOHLQ��1D�CO� : HCl stoichiometry is     
������ZKHUHDV�ZLWK�PHWK\O�RUDQJH�LW�LV������6FRULQJ�VHHPHG�WR�EH�ORZ�DOVR�LQ�FDOFXODWLRQV�LQYROYLQJ�
FRQFHQWUDWLRQV��,Q�RUGHU�WR�LPSURYH�DFKLHYHPHQW�LQ�WKLV�DUHD��LQYROYHPHQW�RI�VWXGHQWV�LQ�SUREOHPV�
VROYLQJ�H[HUFLVHV�DQG�FRQGXFWLQJ�SUDFWLFDO�ZRUNV�ZKHQHYHU�UHOHYDQW�DUH�KLJKO\�UHFRPPHQGHG�
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Question 9

9. (a) (i)   I.    
          S(s)      +     O2(g)      (01)(01)Δ      SO2(g)                (02)

  
 2 SO2(g)   +    O2(g)   450 °c (01)(01)

1 − 2 atm
V2O5 (01)(01)

(01)(01)
   2SO3(g) (02) 

   
    
      SO3(g)   +    H2SO4(l)    H2S2O7(l) (02) 
 H2SO4(l)     +   H2O(l)        2H2SO4(aq) (02)
   
 Other methods of producing SO2 are also acceptable :
 eg : 2PbS(s)   +   3O2(g)  Δ    2PbO(s)  +   2SO2(g)
  2ZnS(s)   +   3O2(g)   Δ    2ZnO(s)  +   2SO2(g) 
    2H2S(g)   +   3O2(g)   Δ    2H2O(g)  +   2SO2(g)    
  (H2S in crude oil burned in air)
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� � �&X)H6��V���������2�(g)   6    Cu�6�V�������)H2�V�������62�(g)
  �FRSSHU�S\ULWHV�

  �&X)H6��V���������2�(g)  6 ���&X�2�V�������)H2�V�������62�(g)

  �)H6��V���������2�(g)  6 ����)H�O��V�������62�(g)

 Note : �3K\VLFDO�VWDWHV�DUH�QRW�UHTXLUHG�
   9 (a)(i)(I) 12 marks

         II.
The reaction between SO� and O� is reversible (01) DQG�H[RWKHUPLF�(01) 
and the number of molecules decreases in the forward reaction (01)� 
$FFRUGLQJ�WR�WKH�/H�&KDWHOLHU
V�SULQFLSOH�(01) the forward reaction will 
EH�IDYRXUHG�E\�ORZ�WHPSHUDWXUH�(01)�DQG�KLJK�SUHVVXUH�(01)�

7KH� VPDOO� DGYDQWDJH�JDLQHG� LQ� WKLV� UHDFWLRQ�E\�XVLQJ�KLJK�SUHVVXUH� LV�
PRUH�WKDQ�RIIVHW�E\�WKH�JUHDWHU�FRVW�RI�HTXLSPHQW�WKDW�ZRXOG�EH�QHHGHG�
(01)��+HQFH��������DWP�SUHVVXUH�LV�XVHG�  

$W�WRZ�WHPSHUDWXUHV��WKH�UDWH�RI�UHDFWLRQ�LV�ORZ�(01)��+HQFH��D�WHPSHUDWXUH�
RI����$&�LV�XVHG�WR�JHW�DQ�DFFHSWDEOH�UDWH��$�FDWDO\VW���9�O����LV�XVHG�(01) 
WR� VSHHG� XS� WKH� UDWH� RI� WKH� UHDFWLRQ� (01) DQG� DFKLHYH� WKH� HTXLOLEULXP�
condition faster (01)��
 9 (a)(i)(II) 11 marks

    III.
 0DQXIDFWXUH�RI�IHUWLOL]HUV� 0anufacture of chemicals
 Production of dyes Production of drugs 
� 3URGXFWLRQ�RI�H[SORVLYHV� ,Q�DXWRPRELOH�EDWWHULHV�EDWWHU\�DFLG�
� 3URGXFWLRQ�RI�GHWHUJHQWV� ([WUDFWLQJ�PHWDOV�IURP�PHWDO�RUHV
� 2[LGL]LQJ�DJHQW�� 'HK\GUDWLQJ�DJHQW��
� 0DQXIDFWXUH�RI�V\QWKHWLF�ÀEHUV� 0DQXIDFWXUH�RI�SODVWLFV
� 0DQXIDFWXUH�RI�SDLQWV�	�SLJPHQWV� 8VHG�LQ�SHWUROHXP�UHÀQLQJ�
� 'U\LQJ�DJHQW��JDVHV�
  �DQ\�WZR������������ð���

9 (a)(i)(III) 02 marks

   Total for  9(a)(i)    25 marks

  (ii) ,�� &D&2�(s)      
���������6 ������&D2�V������&2�(g)  (��� 

   CaO(s)�����&�V�      
���������6      CaC��V������&2�J�  (���

                          or

   �&D2�V���������&�V����� �����6 ����&D&��V��������&2�(g) 

  CaC��V���������+�O(l)       Ca(OH)��DT������&�H�(g) (���

   9 (a)(ii)(I) 08 marks
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 ,,�

  

N��J������+�(g)
����$C         ����

����������DWP������������
)H�.�2�$O�O�������������������

�������DWP�����������
3W�5K                        ����

Fractional distillation 
RI�OLTXLG�DLU�               ����

From air       ����

Cold air        ����

or

From natural gas or 
QDSKWKD�                          ����

Electrolysis of NaCl       ����

�1+�(g)                         ����

�12�J��������+�O(g)    �����1+��J�������������2�(g)      

�12�J����������2�(g)       ���� �12�(g)                    ����

�12��J������+�2�,����� �����+12��DT���������12�J�������������������������

�12��J�������+�2�,����2�(g)   �����+12��DT�������������������������������

HNO��DT�������1D2+�DT����     NaNO��DT��������+�2�DT���������������

�1D12�(s)  �����6 �����1D12��V��������2�(g)                              ����

�����������$C    ����

  Note : 3K\VLFDO�VWDWHV�DUH�QRW�UHTXLUHG�� 9 (a)(ii)(II) 17 marks

   Total for  9(a)(ii)    25 marks

  (iii) ,�� %ULQH��FRQFHQWUDWHG�1D&O�VROXWLRQ���1+� and CO�  (�������������
  
 ,,��� Brine - from sea water  (��� 
   NH�� �� IURP�WKH�+DEHU�SURFHVV� (��� 
   CO�  -  from limestone  (���

� ,,,�� &D&O�� (���PDUNV�

 ,9�� WR�SUHFLSLWDWH�1D+&2�  (���
   to dissolve gases in brine (��� 
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 9�� PDQXIDFWXUH�RI�JODVV��GHWHUJHQWV��VRDS��VRGLXP�VLOLFDWH�DQG�SDSHU��WR�VRIWHQ�KDUG�
ZDWHU��DV�ZDVKLQJ�VRGD�LQ�GHWHUJHQWV��H[WLQJXLVKLQJ�ÀUHV��

 (any two)        (�������� 

� 9,�� CaCl��LV�DGGHG�WR�UHPDLQLQJ�PRWKHU�OLTXRU�DIWHU�SUHFLSLWDWLQJ�1D&O�
� � � IURP�VHD�ZDWHU��� (���  

Good source of SO�
�<    (���  

CaCl��V��������SO�
�<       CaSO�����+�2��J\SVXP��� (���

      9 (a)(iii) 25 marks

   Total for  9(a)    75 marks

 (b) (i)

 

                F

  Cl < C < Cl

         Cl 
CFC

                F

  F   < C < Cl

         Cl 

CFC

                F

   F  < C < F

         Cl 
CFC

 

 

                F

   H < C < Cl

         Cl 
HCFC

                F

  H  < C < F

         Cl 
HCFC

                F

   H  < C < H

         Cl 
HCFC    (���=���

� � � ���IRU�VWUXFWXUH�RQO\����IRU�VWUXFWXUH�DQG�LGHQWLÀFDWLRQ�
   9 (b)(i) 18 marks

  (ii) 6WDWHPHQW�LV�FRUUHFW�������&RPSDUHG�WR�&�<�F and C <�Cl bonds C <�H bonds are 
� � � ZHDNHU������and subjected to reaction with environmental chemicals �����
 9 (b)(ii) 09 marks

  (iii) *OREDO�ZDUPLQJ�������Both the CFCs and HCFCs are greenhouse gases �����that 
FRQWULEXWH�WR�WKH�HOHYDWLRQ�RI�DWPRVSKHULF�WHPSHUDWXUHV�������6LQFH�+&)&V�DUH�PRUH�
UHDFWLYH�WKHLU�DWPRVSKHULF�OLIHWLPH�LV�VKRUWHU����� and hence the contribution to the 
global warming is less than that of CFCs �����

 9 (b)(iii) 15 marks

  (iv) chemically inert - no damage to the food
� � � SK\VLRORJLFDOO\�LQHUW� �� QR�KHDOWK�SUREOHPV�HYHQ�LI�FRQVXPHG
� � � QRQÁDPPDEOH� �� VDIHW\
� � � HDVLO\�FRPSUHVVLEOH�DQG�H[SDQGDEOH� �� HIIHFWLYH�FRRODQW�
   less viscous - easily mobile
� � � ORZ�ERLOLQJ�SRLQWV� �� JDVHRXV�DW�URRP�WHPSHUDWXUH
� � � KLJK�VSHFLÀF�KHDW�  
      �DQ\�WKUHH���������������ð����
       9 (b)(iv) 09 marks
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  (v) $W� WKH� KLJKHU� HOHYDWLRQV��&)&V� DUH� H[SRVHG� WR�89� UDGLDWLRQ��89� UDGLDWLRQ� FOHDYHV�
C <�Cl (or C <�F) bonds �����DQG�JHQHUDWHV�FKORULQH��RU�ÁXRULQH��IUHH�UDGLFDOV�������
7KHVH�UDGLFDOV�FDWDO\]H�WKH�GHVWUXFWLRQ�RI�R]RQH�PROHFXOHV������DQG�GHSOHWH�WKH�OHYHOV�
RI�R]RQH�LQ�WKH�XSSHU�DWPRVSKHUH������� ��
   
   
 

  
CFCl�       � CFCl����������� Cl    (any CFC can be used)   

89��RU�Kp)
���� ����  

  � &O�����2�       � OCl    �����2�� ����
 
  O�    

hp
�����2 ���� 

  � OCl    �����2��     � &O�����2�� ����
9 (b)(v) 12 marks

  (vi) 'HSOHWLRQ�RI�R]RQH�OD\HU�DOORZV�WKH�SHQetration of high energy 89�WR�WKH
    ground ������3HQHWUDWHG�89�FDQ�FDXVH�WR�IROORZLQJ�SUREOHPV�
� � (OHYDWHV�WKH�DWPRVSKHULF�WHPSHUDWXUH
� � 3URGXFHV�R]RQH�DW�WKH�JURXQV�OHYHO�
  Cataract in eyes
� � 6NLQ�FDUFLQRPD
  Adversely affects vegetation  (any three, 03 marks each)  
   9 (b)(vi) 12 marks

   Total for  9(b)    75 marks

Total for 9 : 150
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Overall observations, conclusions and suggestions regarding the answers to Question 9 :

����KDG�DQVZHUHG�TXHVWLRQ����7KH�TXHVWLRQ�LV�ZRUWK�����
PDUNV��7KLV�ZDV�WKH�PRVW�SRSXODU�TXHVWLRQ�RXW�RI�WKH�WKUHH�
TXHVWLRQV�LQ�SDUW�&�

7KH�SHUFHQWDJHV�IDOOLQJ�LQWR�WKH�IRXU�FODVV�LQWHUYDOV�ZHUH�
 

��� ²� ��� ²� ���
��� ²� ��� ²� ���
��� ²� ���� ²� ���
����²� ���� ²� ��

$V� UHJDUGV� WKLV� TXHVWLRQ�� WKH� QXPEHU� H[FHHGLQJ� ���� RU�
DERYH� ZDV� ���� E\� SHUFHQWDJH� DQG� WKRVH� VFRULQJ� ��� RU�
EHORZ�FRQVWLWXWH������

38 - 75

34%

114 - 150

3%
76 - 113

10%

00 - 37

53%

Scoring for the question 


� 7KH� TXHVWLRQ� FRPSULVHV� ��� VXE�
SDUWV��2I�WKHP��WKH�IDFLOLW\�RI����
VXE� SDUWV�ZDV� EHORZ� �����7KH�
VXE�SDUW��a��LL��,,��EHLQJ�WKH�PRVW�
GLIÀFXOW� KDG� WKH� IDFLOLW\� RI� ����
7KH� HDVLHVW� VXE� SDUW� KDG� EHHQ��
(b��YL���,WV�IDFLOLW\�ZDV�����
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9

Facility of parts and sub parts of the question

Fa
ci

lit
y

Parts and sub parts of question 9
(a) (b)

7KH�SHUFHQWDJH�VHOHFWLQJ�TXHVWLRQ���ZDV�����DQG�LWV�WRWDO�IDFLOLW\�ZDV������3DUW��a) is sub divided 
LQWR����VXE�SDUWV��7KH� IDFLOLW\�RI� �a��LLL�� �,��ZDV������7KH� IDFLOLW\�RI� �a��LLL��,,��KDG�GURSSHG� WR�
����� 3DUW� �a��L�� LV� EDVHG� RQ� WKH�PDQXIDFWXUH� RI� VXOSKXULF� DFLG� E\� WKH� FRQWDFW� SURFHVV��:ULWLQJ�
UHDFWLRQV�DQG�FRQGLWLRQV�UHODWLQJ�WR�WKH�SURGXFWLRQ�RI�VXOSKXULF�DFLG�KDG�EHHQ�VXFFHVVIXO�WR�VRPH�
H[WHQW��IDFLOLW\�������\HW�WKH�DELOLW\�RI�H[SODLQLQJ�SK\VLFR�FKHPLFDO�SULQFLSOHV�VHHPHG�ORZ��IDFLOLW\�
������7KH�FDQGLGDWHV�ZHUH�XQDEOH�WR�JHW�WKH�IXOO�TXRWD�RI�PDUNV�IRU�QRW�JLYLQJ�UHOHYDQW�FRQGLWLRQV��
QRW�EDODQFLQJ�HTXDWLRQV��QRW�NQRZLQJ�WKH�VSHFLILF�PHDQLQJ�RI�VRPH�ZRUGV�DQG�WKH�VKRUWFRPLQJV�
LQ� WKH� H[SUHVVLRQ�� 6RPH�KDG� FRQVLGHUHG� UHDFWLRQ� FRQGLWLRQV� DV� WKH� SK\VLFR�FKHPLFDO� SULQFLSOHV��
6WXGHQWV�VKRXOG�EH�FRQYLQFHG�WKDW�EDVLF�OLQJXLVWLF�VNLOOV�LV�D�FRPSXOVRU\�SDUW�LQ�DQVZHULQJ�HVVD\�
W\SH�TXHVWLRQV��+RZHYHU���IDFLOLW\�KDV�LQFUHDVHG��ZKHQ�VWDWLQJ�WKH�XVHV�RI�VXOSKXULF�DFLG��

7KH� IDFLOLW\� IRU�ZULWLQJ� UHDFWLRQ� FRQQHFWHG�ZLWK� WKH� SURGXFWLRQ� RI� DFHW\OHQH� IURP� OLPHVWRQH� LQ����������
(a��LL��ZDV�����EXW����ZDV�WKH�IDFLOLW\�IRU�FRQYHUWLQJ�QLWURJHQ�WR�1D12���7KLV�VKRZV�WKDW�WKRXJK�
VWXGHQWV�DUH�FDSDEOH�RI�ZULWLQJ�DQVZHUHG�E\�PHPRUL]LQJ�IDFWV��WKHLU�DELOLW\�WR�DSSO\�OHDUQHG�IDFWV�
DQDO\WLFDOO\�LV�PLQLPDO�

'HVSLWH�WKH�IDFLOLW\�RI���a��LLL��ZDV�JUHDWHU�WKDQ������WKH�IDFLOLWLHV�RI��a��LLL��,9��DQG��a��LLL��9,��
KDG�VOXPSHG�WR�����DQG�����UHVSHFWLYHO\��6R��LW�VHHPV�WKDW�VWXGHQWV�DUH�OHVV�FDSDEOH�RI�SURGXFLQJ�
DQVZHUV�DSSO\LQJ�WKH�IDFWV�ZLWK�UHDVRQLQJ��7KH�ORZ�VFRUHV�IRU�VXE�SDUW��a��LLL��9,��LV�GXH�WR�WKH�IDFW�
WKDW�PDQ\�ZHUH�XQDZDUH�WKDW�WKH�PRWKHU�OLTXRU�LV�D�VRXUFH�RI�VXOSKDWH�LRQV��
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Facility of part (b) was less than that of (a). Answering questions related to the understanding of 
global environment had become difficult for students. Not paying adequate attention to last lessons 
and not covering the entire syllabus would have caused this situation. Hence, it is stressed that in 
order to answer the chemistry paper successfully, full coverage of the syllabus is essential and the 
students should be prepared to answer the questions set on all the topics.

Question 10
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10. (a) (i)  �+�O� ���������3E6�����      PbSO�����������+�2��� ����
� � � 2[LGL]LQJ�DJHQW��or  XQGHUJRHV�UHGXFWLRQ� ����

  (ii) �0Q2�
<�������+�O� ��������+�   ������0Q�������+�2������2���� ����

� � � 5HGXFLQJ�DJHQW��or  XQGHUJRHV�R[LGDWLRQ� ����

  (iii)  Cr�O�
�<��������+�S ��������+�   ������&U�������6������+�2� ����

� � 5HGXFLQJ�DJHQW��or  XQGHUJRHV�R[LGDWLRQ� ����

  (iv)  &X�V������    H�S       �����6 ������&X6�����+�  ����
� � � 2[LGL]LQJ�DJHQW��or  undergoes reduction or DFWV�DV�DQ�DFLG� ����

  (v)  &�������+12�     �����6    CO�����12�����+�2��� ����
� � � 2[LGL]LQJ�DJHQW��or  undergoes reduction   � ����

          
Total for  10(a)    25 marks

 (b)   
 Method 1

 Half reDFWLRQV�WDNLQJ�SODFH��
� ��)H����     Fe�������H�� ���)
 ��&�O�

�<   �����&2�������H�� ���) 
� ���0Q2�

<��������+�������H����      Mn��������+�O)� ���) 
  
 ��0Q2�

<��������&�O�
�<�������)H�����������+�  ����)H���������&2�������+�2����0Q��   ����

 Molar mass of  FeC�O������ ����� g 

 Amount of moles of  FeC�O���������� ���
����� g
��� g

 ����
   
 Amount of moles of  Fe�������� ����Amount of moles of  C�O�

�<�� � ����� g
��� g

�� ������ð���<�          �����
 Let the volume of KMnO�

   be V cm� 

 Amount of moles of  MnO�
<������ ���

�����
����

�ð��V ����
 7KHUHIRUH��amount of moles of  Fe����� ���Amount of moles of C�O�

�<�� ��
�����
����

�ð�V  ð 
�
�

 

� � �������������� 
 
�  ��

�����
����

�ð��V   ð 
�
�
��� �������ð���<����� �����

 V   �50.0 cm3 ��������� ����PDUNV�
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 Method 2

� ���)H����     Fe��������H�� ����
 MnO�

<�������+������H����     Mn���������+�2� ����
  
 �)H�������0Q2�

<��������+��  ����)H�������Mn����������+�2����������������������������� ���������
 ��&�O�

�<   �����&2���������H�� ����
 ���0Q2�

<��������+���������H����      Mn����������+�2�� ����
   
 ��0Q2�

<��������&�O�
�<��������+�  �����&2�������0Q�� ������+�O�������������������� ����

 Amount of moles of  Fe������� ��Amount of moles of  C�O�
�<��� � ����� g

��� g
�� ������ð���<���������������� 

 Let the volume of MnO�
<�IRU�UHDFWLRQ�����EH�V��cm�

       Amount of moles of  MnO�
<���� ���

�����
����

��ð��V�� ����
  
 7KHUHIRUH��amount of moles of  Fe������ ����� �����

����
�ð��V�   ð  � ����  

 
�  ��

�����
����

�ð��V�   ð � �� �������ð���<������ ����

 V���� �������FP����Ⱦ  �����FP� ���� 
 Let the volume of MnO�

<��IRU�UHDFWLRQ�����EH�V��cm�

  
 Amount of moles of  MnO�

<���� ���
�����
����

��ð��V�� ����

 Amount of moles of   C�O�
�<���� ���

�����
����

�ð��V�   ð �
�

 ����  
 

�  ��
�����
����

�ð��V�   ð���
�
�
�� �������ð���<����� �����

 V���� ��������FP����Ⱦ  �����FP� ����
 7RWDO�YROXPH���� ���������FP��������������FP�  ����
                    �50.0 cm3 ���������
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 Method 3

        

�0Q2�
<������������)H&�O��������������+�  ����0Q���������������Fe�������������CO���������+�O  

+11 +8

 +7  +2

#<��H�=���

���H�=���
� � � �������������������

 Amount of moles of  FeC�O� ���� ���
����� g 
��� g

   �������ð���<�� ����

 Let the volume of MnO�
<  for the reaction be V  cm�

  
 Amount of moles of  MnO�

<���� ���
�����
����

�ð��V ����
   
� ��moles of  FeC�O�   >�����moles of  KMnO�   ����

 ������J
����J

   ð   �      ��������=   V   =����
����

 ����
 

 V   ��50.0 cm3 ���������

          
Total for  10(b)    50 marks

 (c) (i)
 Burning of propane

 H��J���������2�(g)     H�O(l��� ¨�+�� �<��� N- mol<�� ��������� ����

� &�JUDSKLWH����2�(g)  CO��J��� ¨+�� �<��� N- mol<�� ��������� ����

� �&��JUDSKLWH�����+�(g)  C�H��J��� ¨+�� �<��� N- mol<�� ��������� ���� 

 C�H��J�����2�(g) ��&2��J�����+�O(l�������¨+�� ���������� ����

� ¨�+��  � �¨+�������¨+�  <��¨+� 

� ¨+���  �� ��<��� N- mol<��������<��� N- mol<�) < (<��� N- mol<�)

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

� �  �����<���� N- mol<� ���������

OR
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(02)

(02)(02)
C�H��J�������2�(g)   ���&2��J�������+�O(l�����6H� 

¨+�� �<��� N- mol<�
����������

 �¨+�����6H�

    ��<��� N- mol<�������<��� N- mol<�)              
           ���������� �����������

�&��JUDSKLWH�������+��J��������2�(g)

� ¨+��  � �¨+�������¨+�  <��¨+� 

� �  �����<���� N- mol<�   ���������

OR
  

 

(QWKDOS\�FKange 
(N- mol<�)

�&��JUDSKLWH�����+��J������2�(g)

C�H��J�������2�(g)

�&2��J�������+�O(l) 
6H� 

�

<���

<����

   ����

� � � � � � ����

� � � � � � ����

� � ¨+���� �����<��� N- mol<��������<��� N- mol<�) < (<��� N- mol<�)

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

  �RU�FRUUHFW�HQWKDOS\�FKDQJHV�RQ�WKH�GLDJUDP�

� �  �<���� N- mol<�   ���������

  Burning of butane

 H��J���������2�(g)     H�O(l��� ¨�+�� �<��� N- mol<�� ��������� ����

� &�JUDSKLWH����2�(g)  CO��J��� ¨+�� �<��� N- mol<�� ��������� ����

� �&��JUDSKLWH�����+�(g)  C�H���J��� ¨+�� �<��� N- mol<�� ��������� ���� 

 C�H���J��������2�(g) ��&2��J�����+�O(l��������¨+�� ���������� ����

� ¨�+��  � �¨+�������¨+�   <��¨+� 

� ¨+���  �� ��<��� N- mol<��������<��� N- mol<�) < (<��� N- mol<�)

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

� �  �����<���� N- mol<� ���������
OR
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     (02)

(02)(02)
C�H���J����������2�(g) ���&2��J�������+�O(l�����6H� 

¨+�� �<��� N- mol<�
���������

 �¨+�������6H�

    ��<��� N- mol<�������<��� N- mol<�)           
���������� � ������������

�&��JUDSKLWH������+��J�����������2�(g)

� � ¨�+����� ������6H��������6H�  <  6H�

   �<���� N- mol<�      ���������

OR
  

 

(QWKDOS\�change 
�N- mol<�)

�&�JUDSKLWH���+��J�������2�(g)

C�H���J����������2�(g)

�&2��J�������+�O(l) 
6H� 

�

<���

<����

   ����

����

����

� � ¨+�� ����<��� N- mol<��������<��� N- mol<�) < (<��� N- mol<�)

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

  �RU�FRUUHFW�HQWKDOS\�FKDQJHV�RQ�WKH�GLDJram) 
� �  �<�����N-�PRO<�    ���������

10 (c)(i) 30 marks

  (ii) +HDW�QHHGHG�WR�LQFUHDVH�WKH�WHPSHUDWXUH�RI���� J�RI�ZDWHU�IURP��� �&�WR��� �&�
� � � T���� �������� g =���� - g<� �&<������<���� �&�  ���������
� � ������� �  ���������� N-� ���������

10 (c)(ii) 10 marks

  (iii) $PRXQW�RI�SURSDQH�QHHGHG�WR�SURGXFH�WKH�DPRXQW�RI�KHDW�LQ��LL��
� � � �  �� ������ N- mol<���ð�������� N-������� ���������ð����<� mol  ���������

   Amount of CO� emitted
� � � �  � �����ð���<� PRO�ð���
� � � �  � �����ð���<� PRO� ������������������
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 Mass of CO� emitted
� �  � �����ð���<� PRO�ð��� g mol<�
� �  � ���� J���������� ���������

� $PRXQW�RI�EXWDQH�QHHGHG�WR�SURGXFH�WKH�DPRXQW�RI�KHDW�LQ��LL��
� �  ����������� N- mol<���ð�������� N-����
� �  ������������ð����<� PRO� ���������

 Amount of CO� emitted 
� �  � �����ð���<��PRO�ð���
� �  �� �����ð���<� PRO� �������������������
 
 Mass of CO� emitted
� �  � �����ð���<� PRO�ð��� g mol<� 
� �  �� ���� g           ���������

10 (c)(iii) 30 marks

  (iv) � 3URSDQH�LV�D�PRUH�HQYLURQPHQWDO�IULHQGO\�IXHO�EHFDXVH�LW�HPLWV�OHVV�&2� 
� � FRPSDUHG�WR�EXWDQH�ZKHQ�WKH�VDPH�DPRXQW�RI�KHDW�LV�SURGXFHG�� �
       ����

10 (c)(iv) 05 marks

          
Total for  10(c)    75 marks

Total for 10 : 150
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Overall observations, conclusions and suggestions regarding the answers to Question 10 :

$ERXW�����KDG�VHOHFWHG�TXHVWLRQ�����7KH�TXHVWLRQ�LV�ZRUWK�
����PDUNV��7KH�GLVWULEXWLRQ�RI�WKH�SHUFHQWDJHV�RI�FDQGLGDWHV�
VFRULQJ�PDUNV�ZLWKLQ�WKH�IRXU�VHOHFWHG�FODVV�LQWHUYDOV�ZDV�
DV�IROORZV�
 

��� ²� ��� ²� ���
��� ²� ��� ²� ���
��� ²� ���� ²� ���
����²� ���� ²� ��

7KH�SHUFHQWDJH�FRQVWLWXWLQJ�WKH�VFRUHV�RI�����RU�DERYH�IRU�
WKLV� TXHVWLRQ�ZDV� ���� ����KDG� UHFHLYHG� OHVV� WKDQ� ��� RU�
EHORZ�IRU�WKLV�TXHVWLRQ�

114 - 150

6%

76 - 113

15%

38 - 75

31%

00 - 37

48%

Scoring for the question 


� 4XHVWLRQ� ��� HPERGLHV� ��� VXE�
SDUWV� RI� ZKLFK� WKUHH� VXE� SDUWV�
KDG�D�IDFLOLW\�JUHDWHU�WKDQ������
6XE�SDUW��c��LLL��,,��ZDV�WKH�PRVW�
GLIÀFXOW�VXE�SDUW�LQ�WKLV�TXHVWLRQ��
,WV�IDFLOLW\�ZDV�������c)(ii) being 
WKH�PRVW�IDFLOH�SDUW�KDG�D�IDFLOLW\�
RI�����25%

15%

19%

62%

43%

21%

24%

59%

28%

31%

18%

0

10

20

30

40

50

60

70

80

90

100

(I) (II)

(i) (ii) (iii) (iv) (v) (i) (ii) (iii) (iv)

(a) (b) (c)

10

Facility of parts and sub parts of the question 

Fa
ci

lit
y

Parts and sub parts of question 10
(a) (b) (c)

Of tKH�VWXGHQWV�ZKR�RSWHG�WR�DQVZHU�TXHVWLRQ�����DERXW�����KDG�VFRUHG����PDUNV�RU�OHVV�WKDQ�WKDW��
7KH�WRWDO�IDFLOLW\�RI�WKLV�TXHVWLRQ�ZDV�����

6XE�SDUW��a��VXEVXPHV�TXHVWLRQV�LQ�LQRUJDQLF�FKHPLVWU\�ZKHUH��a)(i) records a minimum facility 
������DQG��a��LY��KROGV�D�PD[LPXP�IDFLOLW\��������,W�ZDV�HYLGHQW� WKDW� WKH�VWXGHQWV� ODFN�D�FOHDU�
XQGHUVWDQGLQJ�DERXW�WKH�R[LGL]LQJ�EHKDYLRXU�RI�K\GURJHQ�SHUR[LGH�ZLWK�OHDG�VXOSKLGH�DQG�KDG�OLWWOH�
LQFOLQDWLRQ�WR�ZULWH�VLPSOH�HTXDWLRQV�DQG�DSSO\�NQRZOHGJH�JDLQHG�WKURXJK�H[HUFLVHV�

6XE�SDUW� �b�� LV� EDVHG�RQ�JHQHUDO� FKHPLVWU\� DQG� LW� WRR�PDUNV� D� ORZ� IDFLOLW\� �������7KLV� NLQG�RI�
SUREOHPV�FDQ�EH�RYHUFRPH�WKURXJK�H[HUFLVH�RI�ZULWLQJ�LRQLF�HTXDWLRQ�DQG�XVH�RI�VKRUW�EXW�FRUUHFW�
PHWKRGV�RI�VLPSOLILFDWLRQ�

6XE�SDUW��c��LV�UHODWHG�WR�SK\VLFDO�FKHPLVWU\���)DFLOLW\ZLVH���c��LL��ZDV�SODFHG�DW�WKH�PD[LPXP�������
ZKHUHDV��F���LLL��,,��KDG�VOXPSHG�WR�WKH�PLQLPXP��������7KLV�SDUW�KDG�DLPHG�WR�JDXJH�WKH�SUREOHP�
VROYLQJ�VNLOOV�XVLQJ�WKH�VLPSOH�FRQFHSWV�RI�WKHUPRFKHPLVWU\��%XW�PDQ\�KDG�IDLOHG�WR�DFKLHYH�WKH�
H[SHFWHG�OHYHO��$W�WLPHV�LW�ZDV�VHHQ�WKDW�VRPH�KDYH�IDLOHG�WR�XQGHUVWDQG�ZKDW�ZDV�PHDQW�E\�¶DERYH�
SURFHVV� �LL�·� LQ�VXE�SDUW�F�LLL���7KH�DSSRVLWH�PHWKRGRORJ\� LV� WKH�IRUPDWLRQ�RI�FRQFHSWV� UHODWHG� WR�
+HVV·V�ODZ�E\�ZD\�RI�SUDFWLFDO�H[SHULPHQWV�
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2.2.4  Overall observations, conclusions and suggestions regarding the answers to Paper II

G.C.E.(A.L.) Examination - 2013
Chemistry - Paper II (Part A)

Facility Indices of Parts and Sub Parts

25%

10%
8%

36%

60%58%58%

38%
36%35%

42%

35%
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1 2 3 4 5 6 7 8 9 10

Question No.

F
a

ci
li

ty
Fa

ci
lit

y

Question Number

G.C.E.(A.L.) Examination - 2013
02  -  Chemistry  -  Paper II

Facility of questions by subject area  

G.C.E.(A.L.) Examination - 2013
Chemistry - Paper II (Part A)

Facility Indices of Parts and Sub Parts

25%

10%
8%

36%

60%58%58%

38%
36%35%

42%

35%
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a,b,c a,b a a,b a,b a,b a,b,c a,b,c a,b a b c

1 2 3 4 5 6 7 8 9 10

Question No.

F
a

ci
li

ty
General
Chemistry 
Physical
Chemistry 
Organic
Chemistry 
,QRUJDQLF
Chemistry 
,QGXVWrial 
and 
Environ-
mental 
Chemistry

(a), (b), (c) (a), (b), (c)(a), (b), (c)(a), (b) (a), (b) (a), (b) (a) (b) (c)(a), (b) (a), (b)(a)

Part A Part B Part C

 2I�WKH�IRXU�FRPSXOVRU\�VWUXFWXUHG�TXHVWLRQV��VHFRQG�TXHVWLRQ�VKRZV�WKH�KLJKHVW�IDFLOLW\��2I�
WKH�HVVD\�TXHVWLRQV�LQ�SDUW�%��DQG���VKRZ�KLJKHVW�IDFLOLW\��4XHVWLRQ���FRPHV�XQGHU�RUJDQLF�FKHPLVWU\��
7KRXJK� WKLV� ZDV� WKH� TXHVWLRQ� RI� PLQLPXP� FKRLFH�� WKRVH� ZKR� RSWHG� IRU� LW� UHFRUGHG� D� IDFLOLW\� RI����������������
DERXW�����

2I�WKH�HVVD\�TXHVWLRQ�LQ�SDUW�&��TXHVWLRQ���ZDV�WKH�PRVW�IDFLOH��7KH�PRVW�SRSXODU�TXHVWLRQ�LQ�SDUW�&�
ZDV���DQG�LWV�IDFLOLW\�ZDV������7KH�VFRULQJ�IRU�TXHVWLRQ���ZDV�QRW�VDWLVIDFWRU\������RI�WKH�VWXGHQWV�KDG�
VFRUHG����RU�OHVV�IRU�TXHVWLRQ���

:KHQ�WKH�SK\VLFDO�FKHPLVWU\�SDUW�RI�TXHVWLRQ����KHOG�WKH�IDFLOLW\�RI������WKH�IDFLOLW\�RI�JHQHUDO�DQG�
LQRUJDQLF�SDUWV�ZHUH�IRXQG�WR�EH�����DQG����UHVSHFWLYHO\��7KRXJK�����KDG�VHOHFWHG�TXHVWLRQ�����WKH�
SHUFHQWDJH�VFRULQJ����RU�OHVV�ZDV�����

The facilities of the different subject 
DUHDV�LQ�3DSHU�,,�ZHUH�DV�IROORZV�

*HQHUDO�&KHPLVWU\�� ���
,QRUJDQLF�&KHPLVWU\�� ���
3K\VLFDO�&KHPLVWU\�� ���
2UJDQLF�&KHPLVWU\�� ���
,QGXVWULDO�DQG�(QYLURQPHQWDO�
&KHPLVWU\�� ���

,Q� &KHPLVWU\� 3DSHU� ,,�� WKH� IDFLOLW\� IRU�
industrial and environmental chemistry 
SDUWV� ZDV� ����� 7KLV� ZDV� WKH� DUHD�
VKRZLQJ�PLQLPXP�WRWDO�IDFLOLW\�LQ�3DSHU�
,,��7KH�WRWDO�IDFLOLW\�RI�3DSHU�,,�ZDV�DERXW�
����

G.C.E.(O.L.)Examination - 2013

Chemistry - Paper II 

24%

38%

33%

40%

30%

0

10

20

30

40

50

60

70

80

90

100

SR AR BR KR PR

Parts and Sub parts

F
a

ci
li

ty
Fa

ci
lit

y

G.C.E.(A.L.) Examination - 2013
02  -  Chemistry  -  Paper II
Facility in each subject area

Subject area

General
Chemistry 

,QRUJDQLF
Chemistry 

Physical
Chemistry 

Organic
Chemistry 

,QGXVWrial and 
Environmental 

Chemistry

https://pastpapers.wiki/


- �� -

G.C.E.(A.L.) Chemistry Evaluation Report 2013

Part III 

3 Facts to be considered when answering questions and suggestions :

3.1. Facts to be considered when answering  :

 Common instructions :

* 7KH�FDQGLGDWHV�VKRXOG�UHDG�DQG�XQGHUVWDQG�ZHOO�WKH�EDVLF�LQVWUXFWLRQV�JLYHQ�LQ�WKH�TXHVWLRQ�
SDSHU��7KH\�VKRXOG�EH�FRQVLGHUDWH�DV�WR�WKH�IDFWV�VXFK�DV�KRZ�PDQ\�TXHVWLRQV�EH�DQVZHUHG�
LQ�HDFK�VHFWLRQ��ZKLFK�TXHVWLRQV�DUH�FRPSXOVRU\��ZKDW�WLPH�LV�DIIRUGDEOH�DQG�KRZ�PXFK�
PDUNV�DUH�DOORFDWHG��7KH\�VKRXOG�DOVR�UHDG�WKH�TXHVWLRQV�FDUHIXOO\�DQG�VHOHFW�WKH�TXHVWLRQV�
ZLWK�D�FOHDU�PLQG�VHW�

* :KHQ�UHVSRQGLQJ�WR�WKH�TXHVWLRQV�LQ�3DSHU�,��RQH�RSWLRQ�ZKLFK�LV�WKH�PRVW�FRUUHFW�QHHGV�
WR�EH�VHOHFWHG��$OVR��RQH�FURVV�PXVW�EH�SODFHG�FOHDUO\�

* :KHQ�DQVZHULQJ�TXHVWLRQV�LQ�3DSHU�,,��HYHU\�QHZ�TXHVWLRQ�VKRXOG�EH�VWDUWHG�LQ�D�QHZ�SDJH�

* $QVZHUV�VKRXOG�EH�ZULWWHQ�LQ�FOHDU�DQG�FRUUHFW�KDQGZULWLQJ� 

* 7KH�FDQGLGDWHV
�LQGH[�QXPEHU�VKRXOG�EH�ZULWWHQ�RQ�HYHU\�SDJH�LQ�WKH�UHOHYDQW�ER[� 

* 1XPEHUV�RI�TXHVWLRQV��SDUWV�DQG�VXE�SDUWV�VKRXOG�EH�LQGLFDWHG�FRUUHFWO\� 

* /RQJ�GHVFULSWLRQV�VKRXOGQ
W�EH�JLYHQ�ZKHQ�VKRUW�VSHFLÀF�DQVZHUV�DUH�H[SHFWHG��6LPLODUO\�
VKRUW�DQVZHUV�VKRXOG�EH�DYRLGHG�LQ�SODFHV�ZKHUH�GHVFULSWLYH�DQVZHUV�DUH�SUHIHUUHG��

* $FFRUGLQJ� WR� WKH� ZD\� WKH� TXHVWLRQ� LV� SRVHG�� IDFWV� VKRXOG� EH� SUHVHQWHG� ORJLFDOO\� DQG�
DQDO\WLFDOO\�

 

* :KHQ�DQVZHULQJ�3DSHU�,,��DOO�WKH�VXE�SDUWV�JLYHQ�XQGHU�WKH�PDLQ�TXHVWLRQ�VKRXOG�EH�UHDG�
FDUHIXOO\�DQG�RQO\�WKH�WDUJHW�DQVZHU�UHOHYDQW�WR�HDFK�VXE�SDUW�VKRXOG�EH�SUHVHQWHG� 

* &DUH�VKRXOG�EH�WDNHQ�WR�PDQDJH�WLPH�SURSHUO\�ZKHQ�DQVZHULQJ�TXHVWLRQV�

* &DQGLGDWHV�VKRXOGQ
W�XVH�UHG�DQG�JUHHQ�SHQV�WR�ZULWH�DQVZHUV�

* :KHQ�WKH�EHOO�VWDUWV�ULQJLQJ�LQGLFDWLQJ�WKDW�WKH�WLPH�VHW��DSDUW�IRU�ZULWLQJ�LV�DERXW�WR�EH�
RYHU��DOO�WKH�DQVZHU�VFULSWV�VKRXOG�EH��DUUDQJHG�DQG�WLHG�XS�SURSHUO\� 

 
* ,Q�RUGHU�WR�PDQDJH�WLPH�PRUH�HIIHFWLYHO\��LW�LV�EHWWHU�WR�DQVZHU�WKH�HDVLHU�TXHVWLRQV�ÀUVW�

DQG�WKHQ�PRUH�GLIÀFXOW�RQHV�UDWKHU�WKDQ�DQVZHULQJ�WKHP�LQ�WKH�JLYHQ�VHTXHQFH�

 Special instructions :

* ,Q�SODFHV�ZKHUH�WKH�FKHPLFDO�HTXDWLRQV�VKRXOG�EH�ZULWWHQ��WKH\�VKRXOG�EH�EDODQFHG�  

* ,Q�UHOHYDQW�RFFDVLRQV��FRUUHFW�XQLWV�VKRXOG�EH�XVHG� 

* ,Q�FKHPLFDO�FDOFXODWLRQV��VWRLFKLRPHWULF�FRHIÀFLHQWV�VKRXOG�EH�WDNHQ�LQWR�FRQVLGHUDWLRQ� 

* :KHQ�ZULWLQJ�/HZLV�VWUXFWXUHV��ORQH�SDLUV�DQG�FKDUJHV�VKRXOG�EH�LQGLFDWHG�FRUUHFWO\� 

* &RUUHFW�PHWKRGV�PXVW�EH�IROORZHG�ZKHQ�SUHVHQWLQJ�RUJDQLF�UHDFWLRQ�PHFKDQLVPV� 
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3.2. Comments and suggestions about the teaching learning process :

* 7KH� TXHVWLRQV� EDVHG� RQ� SUDFWLFDO� DFWLYLWLHV� JHQHUDOO\� DUH� SRRUO\� DQVZHUHG�� 7KXV� WKH�
HQJDJHPHQW�RI�VWXGHQWV�LQ�SUDFWLFDO�DFWLYLWLHV�DQG�UHODWHG�H[HUFLVHV�LV�HPSKDVL]HG� 

* 6WXGHQWV
�DWWHQWLRQ�VKRXOG�DOVR�EH�GUDZQ�WR�WKH�VHFWLRQV�QHZO\�LQWURGXFHG�WR�WKH�V\OODEXV� 
6WXGHQWV�VKRXOG�EH�HQJDJHG�LQ�H[HUFLVHV�WR�UHLQIRUFH�QHZ�VXEMHFW�DUHDV�VXFK�DV�TXDQWL]DWLRQ��
HQWURS\�DQG�*LEEV�HQHUJ\�DQG�UHOHYDQW�SULQFLSOHV��  

* &KHPLVWU\� LV� D� SUDFWLFDO� VXEMHFW�� &KHPLVWU\� FDQQRW� EH� VXFFHVVIXOO\� OHDUQW� PHUHO\� E\�
FUDPPLQJ�DQG�PHPRULVLQJ�FRQFHSWV��6R��LW�LV�D�PXVW�WKDW�WKH�DELOLW\�RI�VROYLQJ�SUREOHPV�
XVLQJ�FRQFHSWV�OHDUQHG�EH�GHYHORSHG�

* ,Q�FKHPLVWU\��SUDFWLFDO�DFWLYLWLHV�DQG�H[SHULPHQWV�DUH�GHVLJQHG�QRW�RQO\�WR�GHYHORS�WKH�
EHKDYLRXUDO�VNLOOV�EXW�DOVR�WR�GHYHORS�WKH�FDSDFLW\�RI�OLQNLQJ�WKH�SUDFWLFDO�REVHUYDWLRQV�
DQG�UHVXOWV�ZLWK�SULQFLSOHV�OHDUQW�LQ�WKH�FODVVURRP�DQG�DUULYLQJ�DW�FRQFOXVLRQV��7KHUHIRUH��
ERWK�WHDFKHUV�DQG�VWXGHQWV�VKRXOG�SD\�JUHDWHU�DWWHQWLRQ�WR�WKH�SUDFWLFDO�ZRUN��

* $WWHQWLRQ� VKRXOG� EH� SDLG� WR� SUHSDUH� VKRUW� QRWHV� FUHDWLYHO\� DQG� LQYROYH� VWXGHQWV� LQ�
LQQRYDWLYH�H[HUFLVHV�HVSHFLDOO\�ZKHQ�WHDFKLQJ�VHFWLRQV�VXFK�DV�RUJDQLF�FKHPLVWU\�WKDW�DUH�
WDXJKW�DFFRUGLQJ�WR�D�V\VWHPDWLF�VHTXHQFH�

* 7KHUH�LV�D�QHHG�WR�GHYHORS�LQ�VWXGHQWV�WKH�VNLOO�RI�LQGLFDWLQJ�WKH�HOHFWURQ�PRYHPHQWV�E\�
DUURZV�ZKHQ�ZULWLQJ�PHFKDQLVPV�LQ�RUJDQLF�FKHPLVWU\�DQG�WKH�FRPSHWHQFH�RI�GHFLGLQJ�
WKH�PHFKDQLVP�UHOHYDQW�WR�D�UHDFWLRQ�LQ�UHODWLRQ�WR�WKH�V\OODEXV��6XLWDEOH�VWUDWHJLHV�VKRXOG�
DOVR�EH�DGRSWHG�WR�HQDEOH�WKHP�WR�DSSO\�WKH�PHFKDQLVPV�WR�QHZ�VLWXDWLRQV�

* 7KH�XQLWV�RI�WKH�FKHPLVWU\�V\OODEXV�DUH�PRVWO\�LQWHUFRQQHFWHG��7KHUHIRUH��DIWHU�VWXG\LQJ�
D�FHUWDLQ�XQLW�WKH�VWXGHQWV�QHHG�WR�HQYLVLRQ�D�FRQFHSW�RI�LWV�ZKROHQHVV�LQ�WKH�IRUP�RI�D�
VXPPDU\�

* ,W�LV�RI�FRPPRQSODFH�WKDW�VWXGHQWV�EHFRPH�XQVXFFHVVIXO�GXH�WR�ZHDNQHVVHV�LQ�PDWKHPDWLFDO�
VLPSOLÀFDWLRQV� WKRXJK� WKH\�KDYH�D�FRUUHFW�XQGHUVWDQGLQJ�DERXW� WKH� VXEMHFW�PDWWHU�DQG�
FRQFHSWV� LQ� FKHPLVWU\�� 7KHUHIRUH�� D� QHHG� KDV� HPHUJHG� WR� LPSURYH� WKH� PDWKHPDWLFDO�
NQRZOHGJH�RI�HYHQ�WKH�VWXGHQWV�ZLWK�YHU\�JRRG�RUGLQDU\�OHYHO�UHVXOWV��7KH�SUDFWLFH�PD\�
LQYROYH�PDWKHPDWLFDO�RSHUDWLRQV��HDV\�DQG�VKRUW�PHWKRGV�RI�VLPSOLÀFDWLRQ�DQG�WKH�XVH�RI�
ORJ�WDEOHV�

* ,W�LV�LPSRUWDQW�WR�SUHVHQW�WKH�VXEMHFW�FRQWHQW�E\�ZD\�RI�GLVFXVVLRQV�UDWKHU�WKDQ�OHFWXUHV�
GXULQJ� WKH� OHDUQLQJ� WHDFKLQJ�SURFHVV��7KH� VWXGHQWV� VKRXOG�EH�JLYHQ�D� WUDLQLQJ�RQ�KRZ�
VXEMHFW�PDWWHU�FDQ�EH�DSSOLHG�LQ�SUDFWLFH�DQG�XVHG�WR�VROYH�SUREOHPV�UHODWHG�WR�VLPLODU�
VLWXDWLRQV�

* ,W�LV�DOVR�DSSURSULDWH�WR�JLYH�D�WUDLQLQJ�RQ�SUREOHP�VROYLQJ�WKURXJK�DQDO\VLV�DQG�V\QWKHVLV�
RI�VXEMHFW�PDWWHU�

* 6LQFH�WKH�DFKLHYHPHQWV�LQ�WKH�ODVW�XQLWV�RI�WKH�V\OODEXV�LV�UHODWLYHO\�ORZ��PXFK�DWWHQWLRQ�
VKRXOG� EH� SDLG� WR� WKHP�ZKHQ� FRYHULQJ� WKH� V\OODEXV� DQG� DOVR� LQ� WKH� OHDUQLQJ� WHDFKLQJ�
SURFHVV�
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