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The examination consisted of a single 3-hour paper and had three sections as follows: 
Section A, with fifteen compulsory questions requiring short answers; Section B with 5 
compulsory and longer structured questions and Section C from which candidates had to
choose 2 from four essay-type items.

Fifty one candidates registered for the examination but only 49 sat for it with the 
following results: 

Grade A B C D E F Absent Total
Number of 
candidates

2 8 9 4 10 16 2 51

The average mark was 47 % up from 44.6 % in 2011. 

As in previous reports, this one will consider mainly the shortfalls in the answers 
although good qualities and strengths will also be mentioned.

In Section A, the answers were reasonably good; in Section B, the worst answered 
questions were those concerning organic chemistry, namely question (Q) 17 and Q 20 
both of which got just 33% of the mark. In Section C, Q 22 and Q 24 were the least 
popular and also got the poorest mark (in both cases: 15/40). 

Specific remarks on individual questions are intended to be read in conjunction with the 
examination paper. 

Section A

Q 1 was fairly well answered by most candidates while Q 2 on methods of preparation of 
hydrogen and the writing of balanced equations was poorly answered as was Q 3, also 
requiring the balancing of a redox equation. In Q 4 on nomenclature of organic 
compounds, it appears that students either know this topic well or not at all so that marks 
obtained were either very high or practically zero: frequently, the substance 2-bromo-1-
chloropropane was incorrectly named as ‘1-bromo-1-chloropropane’.

 Q 5 on pH and its calculation presented significant problems to several candidates most 
of whom could not define pH correctly.  Q6, also about the effect on the pH of water 
caused by different substances was much better tackled. 

Q 7 was about electronegativity and students appear to know what the concept means but 
have some difficulty applying it to predict bond character: very few managed to place the 
compounds in the correct order in part (b) of this question. 
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Q 8 on basic principles related to rates of reaction was fairly well answered by most 
candidates while Q9, on mechanistic and energy aspects of catalysis,  received a poorer 
response: in part (b)(i) most candidates failed to identify the rate determining step as the 
slowest step in the mechanism. 

In Q 10, most students included both water and HCl among the molecules having only 
van der Waals forces.

 More than half the candidates scored full marks in Q 11 on the determination of the 
empirical and molecular formula of an organic substance. In Q 12, dealing with the molar 
concept, performance was surprisingly good and candidates could convert successfully 
both mass and volumes of gases into moles. Q 13 was a fairly straightforward question on 
chemical equilibrium despite which several candidates struggled to answer correctly.  In 
Q 14, most students knew the correct electronic configuration of Mn but then failed to 
give typical properties of transition metals.

About 10% of candidates gave very poor answers to Q 15 on the writing of structural 
formulae and classification of alcohols although the rest of the group did very well in this 
question: in part (b), a few wrote that 2-methylpropan-1-ol was a secondary alcohol. 

Section B

About a quarter of candidates could not answer Q 16 dealing with colour or colour 
changes of fairly familiar chemicals and chemical changes:  this speaks to the recurring 
problem of apparent lack of experience of the chemistry laboratory, which has been 
observed in previous examinations.  

Q 17 dealt with the reactions of various reagents on propan-1-ol:  about 1 in 4 of 
candidates knew well the answers to this question, the rest floundered badly pointing to 
the difficulties encountered by students in this area of the syllabus. In part (c) of this 
question, especially, most did not give the correct reagents and conditions for the 
oxidation of propan-1-ol to propanoic acid.

The average mark in Q 18 on structure and bonding was almost the same as that for Q 17: 
interestingly, the same candidates who did well in this question also fared best in the 
previous question which suggests that organic reactions offers the greatest challenge to 
students who are rather weak overall. In this question, students found particular difficulty 
describing why ammonia is a polar molecule.  In part (a)(iv) most students failed to state 
that lone pair-bonding pair interactions are greater than bonding pair-bonding pair 
interactions and only mentioned lone pair-bonding pair interactions in their answer. In 
part (c) many failed to give a correct formula for a complex containing ammonia as 
ligands.

Students performed best in Q 19 on atomic and electronic structure.  The best answered 
parts were (a), (b) and (c). In part (d), most candidates managed to identify correctly the 
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element as Si but failed to explain completely their answers. In part (iii), some students 
gave the equation for the electron affinity rather than the ionization energy of Si.

As indicated earlier, Q 20 was poorly answered, especially by the weaker students: this 
question was on isomerism and chemical properties of aldehydes and ketones and an 
enol.  In part (b), very few candidates gave correct systematic names; in part (c) most 
candidates identified substance D correctly as having the highest boliling point but failed 
to explain why.  Part (e), on the reactions of the difunctional molecule with the reagents 
given, was challenging to most students.  

Section C

The majority of candidates attempted Q 21 and most did quite well in this question.  
In part (b), very few mentioned that oxygen supports combustion and hence relights a 
glowing splint. In (c), nearly all candidates realized that the ideal gas equation was 
required but few managed to complete the calculation correctly.  Answers to part (f) were 
generally quite good.

About half of the students attempted Q 22 on titrimetric calculation and acid-base 
chemistry: most calculated correctly the concentration of sulfamic acid in part (a);  
however, in part (b), several did not appear to understand the implications of the 
monobasicity of  sulfamic acid. In part (e), most could give examples of strong and weak 
acids but many did not manage to provide a correct example of a weak base.

Q 23 required students to explain three sets of observations involving isomers and their 
chemical properties, structure of solids, and the effect of light on the rate of reaction of 
methane and chlorine: more than half the students who attempted this question gave 
excellent answers to all the sections of the question. The rest struggled with this 
question: e.g., in part (a) only a handful identified cyclobutane as the isomer that does not 
decolourise bromine and in (b) the lack of conductivity of solid NaCl was often ascribed 
to absence of free electrons.

Q 24 was answered by about half the students: except for three candidates who scored 
better than 70%, the rest of the candidates did rather poorly on most parts of this 
question.  Several could not use the given energy values to calculate the bond enthalpy of 
the carbon-carbon triple bond in part (c) and most did not realize that 2 mol H2 are 
required per mol ethyne for complete hydrogenation .  Others had difficulty writing the 
structural formula of chloroethene and the polymer from this monomer as required in part 
(e).

Chairperson
Board of Examiners
July 2012
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The examination consisted of a single 3-hour paper and had three sections as follows: Section A, with fifteen compulsory questions requiring short answers;  Section B with 5 compulsory and longer structured questions and Section C from which candidates had to choose 2 from four essay-type items.


Fifty one candidates registered for the examination but only 49 sat for it with the following results: 
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The average mark was 47 % up from 44.6 % in 2011. 

As in previous reports, this one will consider mainly the shortfalls in the answers although good qualities and strengths will also be mentioned.


In Section A, the answers were reasonably good; in Section B, the worst answered questions were those concerning organic chemistry, namely question (Q) 17 and Q 20 both of which got just 33% of the mark. In Section C, Q 22 and Q 24 were the least popular and also got the poorest mark (in both cases: 15/40). 

Specific remarks on individual questions are intended to be read in conjunction with the examination paper. 


Section A


Q 1 was fairly well answered by most candidates while Q 2 on methods of preparation of hydrogen and the writing of balanced equations was poorly answered as was Q 3, also requiring the balancing of a redox equation. In Q 4 on nomenclature of organic compounds, it appears that students either know this topic well or not at all so that marks obtained were either very high or practically zero: frequently, the substance 2-bromo-1-chloropropane was incorrectly named as ‘1-bromo-1-chloropropane’.


 Q 5 on pH and its calculation presented significant problems to several candidates most of whom could not define pH correctly.  Q6, also about the effect on the pH of water caused by different substances was much better tackled. 

Q 7 was about electronegativity and students appear to know what the concept means but have some difficulty applying it to predict bond character: very few managed to place the compounds in the correct order in part (b) of this question. 

Q 8 on basic principles related to rates of reaction was fairly well answered by most candidates while Q9, on mechanistic and energy aspects of catalysis,  received a poorer response: in part (b)(i) most candidates failed to identify the rate determining step as the slowest step in the mechanism. 

In Q 10, most students included both water and HCl among the molecules having only van der Waals forces.


 More than half the candidates scored full marks in Q 11 on the determination of the empirical and molecular formula of an organic substance. In Q 12, dealing with the molar concept, performance was surprisingly good and candidates could convert successfully both mass and volumes of gases into moles. Q 13 was a fairly straightforward question on chemical equilibrium despite which several candidates struggled to answer correctly.  In Q 14, most students knew the correct electronic configuration of Mn but then failed to give typical properties of transition metals.


About 10% of candidates gave very poor answers to Q 15 on the writing of structural formulae and classification of alcohols although the rest of the group did very well in this question: in part (b), a few wrote that 2-methylpropan-1-ol was a secondary alcohol. 


Section B


About a quarter of candidates could not answer Q 16 dealing with colour or colour changes of fairly familiar chemicals and chemical changes:  this speaks to the recurring problem of apparent lack of experience of the chemistry laboratory, which has been observed in previous examinations.  


Q 17 dealt with the reactions of various reagents on propan-1-ol:  about 1 in 4 of candidates knew well the answers to this question, the rest floundered badly pointing to the difficulties encountered by students in this area of the syllabus. In part (c) of this question, especially, most did not give the correct reagents and conditions for the oxidation of propan-1-ol to propanoic acid.

The average mark in Q 18 on structure and bonding was almost the same as that for Q 17: interestingly, the same candidates who did well in this question also fared best in the previous question which suggests that organic reactions offers the greatest challenge to students who are rather weak overall. In this question, students found particular difficulty describing why ammonia is a polar molecule.  In part (a)(iv) most students failed to state that lone pair-bonding pair interactions are greater than bonding pair-bonding pair interactions and only mentioned lone pair-bonding pair interactions in their answer. In part (c) many failed to give a correct formula for a complex containing ammonia as ligands.

Students performed best in Q 19 on atomic and electronic structure.  The best answered parts were (a), (b) and (c). In part (d), most candidates managed to identify correctly the element as Si but failed to explain completely their answers. In part (iii), some students gave the equation for the electron affinity rather than the ionization energy of Si. 

As indicated earlier, Q 20 was poorly answered, especially by the weaker students: this question was on isomerism and chemical properties of aldehydes and ketones and an enol.  In part (b), very few candidates gave correct systematic names; in part (c) most candidates identified substance D correctly as having the highest boliling point but failed to explain why.  Part (e), on the reactions of the difunctional molecule with the reagents given, was challenging to most students.  

Section C

The majority of candidates attempted Q 21 and most did quite well in this question.  

In part (b), very few mentioned that oxygen supports combustion and hence relights a glowing splint. In (c), nearly all candidates realized that the ideal gas equation was required but few managed to complete the calculation correctly.  Answers to part (f) were generally quite good.

About half of the students attempted Q 22 on titrimetric calculation and acid-base chemistry: most calculated correctly the concentration of sulfamic acid in part (a);  however, in part (b), several did not appear to understand the implications of the monobasicity of  sulfamic acid. In part (e), most could give examples of strong and weak acids but many did not manage to provide a correct example of a weak base.


Q 23 required students to explain three sets of observations involving isomers and their chemical properties, structure of solids, and the effect of light on the rate of reaction of methane and chlorine: more than half the students who attempted this question gave excellent answers to all the sections of the question.  The rest struggled with this question: e.g., in part (a) only a handful identified cyclobutane as the isomer that does not decolourise bromine and in (b) the lack of conductivity of solid NaCl was often ascribed to absence of free electrons.

Q 24 was answered by about half the students: except for three candidates who scored better than 70%, the rest of the candidates did rather poorly on most parts of this question.  Several could not use the given energy values to calculate the bond enthalpy of the carbon-carbon triple bond in part (c) and most did not realize that 2 mol H2 are required per mol ethyne for complete hydrogenation .  Others had difficulty writing the structural formula of chloroethene and the polymer from this monomer as required in part (e).
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