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AM Chemistry
May 2010 Session

Examiners’ Report

Part 1: Statistical Information

The table below shows the grade distribution for the May 2010 Session

GRADE A B C D E F Abs Total
Number 50 77 148 55 72 106 17 525
% of Total 9.52 14.67 28.19 10.48 13.71 20.19 3.24 100

The examination consisted of three papers namely, Paper I, which contained 9 compulsory questions, Paper 
II, which contained 8 questions from which students choose 5 and Paper III, a practical examination which 
contained 3 compulsory questions.  This year, only one version of Paper III was issued because the 
practical examination was administered in multiple centres on a single day. Paper I and II each carry 40% 
of the total mark and Paper III carries 20%.  

Five hundred and twenty five candidates registered for the May 2010 examination which is 37 more 
candidates than in May 2009 and, of these, 509 candidates actually took all three papers of the examination. 

An almost identical percentage of candidates scored a grade B or better this year when compared with 2009 
and 5% more candidates passed the examination. As in previous years, the average mark obtained by 
candidates in Paper 1 was 7.2% higher than that in Paper 2 and the average mark obtained in the practical 
paper was higher than the mark for Paper 2 but lower than that for Paper 1.

Detailed discussion of each of the questions in the examination is given below. This should be read in 
conjunction with the examination papers.

Paper I

Question (Q) 1 tested atomic structure including isotopy and radioactive changes and students fared quite 
well: part (e) on the mass spectrum of molecular chlorine gave students the most trouble. In Q 2, on 
energetics and the equilibrium law, we noted that candidates who did not use a Hess Cycle to derive the 
answer to part (b) failed to calculate a correct value for the enthalpy change; in part (e), several candidates 
gave a wrong expression for Kp writing the constant for the reverse reaction. In part (a) of Q 3, several 
respondents stated that the ether exhibited hydrogen bonding and the secondary alcohol had stronger 
hydrogen bonds than the primary due to the inductive effect of two alkyl groups. In part (b) on the ideal gas 
equation, the main problem encountered was the conversion of the volume of vapour from m3 to cm3.  The 
average mark obtained in Q 4 was 5/11, significantly lower than obtained in Qs 1 to 3. In part (a), most 
students could not draw the correct electronic structure of NO2; in (b), several students wrote that the Si-O 
bond is weak and that silicon dioxide exists as discrete molecules.  In part (c) several respondents wrote 
(shockingly) that on heating , NO2 dissociates into O2 and N2, the latter gas being brown in colour!  Part (d) 
on hydrides was answered quite well: however, those students who gave in  answer to part (ii) the Haber 
Process as a ‘laboratory preparation’ received no marks. In Q 5, on transition elements, the bonding in 
CrO2Cl2 was expected to be described as intermediate; in part (c) few students got the name of the complex 
ion correct although most rightly deduced that a bi- or polydentate ligand would bind more strongly than 
cyanide.  In Q 6 on chemical kinetics,  most got part (a) correct; in (b) most of the sketched  graphs for 
colorimeter readings with time did not show the values flattening out as the reaction goes to completion.  
Answers were marked as correct both if the graph was presented as showing absorption or transmission 
data. In (c) it was often not stated that the mechanism was probably bimolecular and stepwise and several
students failed to use the given Eo values in support of their explanations.  In Q 7 on the properties of 
selected organic compounds, the average mark was 6.3/10: most students could not name correctly the 
product of reaction of HBr and phenylethene. In Q 8 on the preparation of butanal (average mark 7.2/14), 
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most of the answers to parts (a), (b) and (d) were correct; in (c), several students forgot to state that the 
product needed to be dried over a dehydrating agent before it is distilled. In (e) the calculation was often 
incorrect due to failure to balance the redox reaction between the alcohol and dichromate.  Performance in 
Q 9, on a reaction scheme involving carboxylic acids and their derivatives, was somewhat poorer than in Q 
8. Most respondents got the structures of P and Q correct but not those of R and S.  The essential 
experimental conditions were often not stated in part (b).  Once the identity of S (as ethylpropylamine) was 
missed, a correct answer in part (c) was not possible.

Paper II

Students scored an average of 7 percent points less in this paper than in Paper I: this is a usual observation 
in this examination and is explained by the fact that Paper II requires students to organize their own 
answers without the benefit of highly structured questioning. 

In Q 1 on acid-base theory which was answered by 73% of candidates, some students could not describe 
well how buffer systems work.  The main problem was however that of lack of sufficient mathematical 
skills, including that of retaining a suitable number of significant figures in intermediate results which are 
then used in subsequent calculations. 

Q 2 on the inorganic chemistry of nitric acid was a very unpopular question attempted by just over 34% of 
candidates.  Very often marks were lost because the manufacturing methods were not described in adequate 
detail. On the other hand, students appeared fairly knowledgeable about nitration of organic molecules.  
Preparation of dinitrogen oxide by reduction of nitric acid using Zn was accepted as correct provided the 
description included an indication of how the other nitrogen oxides which contaminate the product can be 
removed.

Q 3 on mechanistic organic chemistry was a fairly popular question and the quality of the answers was, in 
general, fair with mistakes being made in the use of correct mechanistic notation and also in nomenclature.

Q 4 required students to account for four observations dealing with the properties of organic substances or 
their chemistry: frequently, the answers given were not focussed and direct but instead involved statements 
which attempted to show what the student knew which was somehow related, albeit remotely, to the aspect 
of chemistry being tested.

Q 5 was attempted by only 30% of candidates. Performance in part (a) was fair: most students correctly 
inferred that compound A was a carboxylic acid and C a phenol, however several mistook the methoxy 
group of these compounds for hydroxymethyl. This led to loss of marks in part (b) although credit was 
awarded for any correct conversions that were included (e.g. methyl into carboxyl group). Some students 
lost marks in part (b) by suggesting a synthesis wherein oxidation of the methyl group was effected prior to 
alkaline fusion without realising that this would cause decarboxylation of the product, a reaction which was 
actually given in part (a) of the question.

In Q 6, chosen by 81% of candidates, overall performance was fair. Part (a) was generally well answered 
although many students defined electron affinity as the ‘ability’ or ‘process’ involved rather than an 
‘enthalpy change’.  In (b) marks were lost due to incomplete answers, notably a failure to include the half 
reactions occurring at the electrodes or the overall reaction involved in the measurement or in not giving a 
possible value for the standard electrode potential of the bromine, bromide electrode.  Part (c) was the 
worst answered with species E and F being often misidentified as H2S or SO3. 

Q 7 on the kinetics of oxidation of NO with oxygen was the most popular question: most students 
performed well in part (a) with the most frequent errors being that of defining the order of reaction as the 
number of molecules involved in the rate determining step and failing to state that measuring pressure (or 
volume) to follow the rate requires a constant volume (or pressure).   Answers to part (b) generally lacked 
essential detail, especially with respect to how catalytic converters remove pollutants: it is not sufficient to 
write ‘oxides of nitrogen are converted to harmless gases’.  In part (c) marks were lost due to incorrectly 
written equations, including the iodine-thiosulfate reaction. 
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Q 8 tested the isomerism of tartaric acid but also included a problem that required thinking and involved a 
calculation on molar quantities. As anticipated, it proved to be the least popular question, taken by 22% of 
candidates and performance was generally fairly poor.  In part (a) students often failed to explain 
stereoisomerism in terms of molecular structure, simply stating that ‘it is geometric or optical isomerism’.  
Most candidates failed to notice the presence of two asymmetric carbon atoms and a plane of symmetry in 
tartaric acid so that the optically inactive isomer was completely missed. In part (b) students often failed to 
realise that since the mole ratio Na : K in the salt is 1:1, then 1 mol of tartrate produces 0.5 mol each of 
K2CO3 and Na2CO3 and hence 1 mol of total carbonate.

Paper III

This practical paper contained three compulsory questions namely Q 1 on volumetric analysis and a 
thermochemical exercise and Qs 2 and 3 on qualitative analysis of inorganic and organic substances 
respectively.

In Q 1, candidates obtained better results in the titrimetric experiment than in the thermochemical exercise. 

The identity of each of the unknowns set in Q 2 and 3 were as follows:  M = a 1:1 mixture of NiCO3 and 
NaCl; P = 3-phenyl-2-propenal (cinnamaldehyde). 

Chairperson
Board of Examiners
July 2010
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The table below shows the grade distribution for the May 2010 Session

		GRADE

		A

		B

		C

		D

		E

		F

		Abs

		Total



		Number

		50

		77

		148

		55

		72

		106

		17

		525



		% of Total

		9.52

		14.67

		28.19

		10.48

		13.71

		20.19

		3.24

		100





The examination consisted of three papers namely, Paper I, which contained 9 compulsory questions, Paper II, which contained 8 questions from which students choose 5 and Paper III, a practical examination which contained 3 compulsory questions.  This year, only one version of Paper III was issued because the practical examination was administered in multiple centres on a single day. Paper I and II each carry 40% of the total mark and Paper III carries 20%.  


Five hundred and twenty five candidates registered for the May 2010 examination which is 37 more candidates than in May 2009 and, of these, 509 candidates actually took all three papers of the examination. 


An almost identical percentage of candidates scored a grade B or better this year when compared with 2009 and 5% more candidates passed the examination. As in previous years, the average mark obtained by candidates in Paper 1 was 7.2% higher than that in Paper 2 and the average mark obtained in the practical paper was higher than the mark for Paper 2 but lower than that for Paper 1.


Detailed discussion of each of the questions in the examination is given below. This should be read in conjunction with the examination papers.


Paper I


Question (Q) 1 tested atomic structure including isotopy and radioactive changes and students fared quite well: part (e) on the mass spectrum of molecular chlorine gave students the most trouble. In Q 2, on energetics and the equilibrium law, we noted that candidates who did not use a Hess Cycle to derive the answer to part (b) failed to calculate a correct value for the enthalpy change; in part (e), several candidates gave a wrong expression for Kp writing the constant for the reverse reaction. In part (a) of Q 3, several respondents stated that the ether exhibited hydrogen bonding and the secondary alcohol had stronger hydrogen bonds than the primary due to the inductive effect of two alkyl groups. In part (b) on the ideal gas equation, the main problem encountered was the conversion of the volume of vapour from m3 to cm3.  The average mark obtained in Q 4 was 5/11, significantly lower than obtained in Qs 1 to 3. In part (a), most students could not draw the correct electronic structure of NO2; in (b), several students wrote that the Si-O bond is weak and that silicon dioxide exists as discrete molecules.  In part (c) several respondents wrote (shockingly) that on heating , NO2 dissociates into O2 and N2, the latter gas being brown in colour!  Part (d) on hydrides was answered quite well: however, those students who gave in  answer to part (ii) the Haber Process as a ‘laboratory preparation’ received no marks. In Q 5, on transition elements, the bonding in CrO2Cl2 was expected to be described as intermediate; in part (c) few students got the name of the complex ion correct although most rightly deduced that a bi- or polydentate ligand would bind more strongly than cyanide.  In Q 6 on chemical kinetics,  most got part (a) correct; in (b) most of the sketched  graphs for colorimeter readings with time did not show the values flattening out as the reaction goes to completion.  Answers were marked as correct both if the graph was presented as showing absorption or transmission data. In (c) it was often not stated that the mechanism was probably bimolecular and stepwise and several students failed to use the given Eo values in support of their explanations.  In Q 7 on the properties of selected organic compounds, the average mark was 6.3/10: most students could not name correctly the product of reaction of HBr and phenylethene. In Q 8 on the preparation of butanal (average mark 7.2/14), most of the answers to parts (a), (b) and (d) were correct; in (c), several students forgot to state that the product needed to be dried over a dehydrating agent before it is distilled. In (e) the calculation was often incorrect due to failure to balance the redox reaction between the alcohol and dichromate.  Performance in Q 9, on a reaction scheme involving carboxylic acids and their derivatives, was somewhat poorer than in Q 8. Most respondents got the structures of P and Q correct but not those of R and S.  The essential experimental conditions were often not stated in part (b).  Once the identity of S (as ethylpropylamine) was missed, a correct answer in part (c) was not possible.


Paper II


Students scored an average of 7 percent points less in this paper than in Paper I: this is a usual observation in this examination and is explained by the fact that Paper II requires students to organize their own answers without the benefit of highly structured questioning. 


In Q 1 on acid-base theory which was answered by 73% of candidates, some students could not describe well how buffer systems work.  The main problem was however that of lack of sufficient mathematical skills, including that of retaining a suitable number of significant figures in intermediate results which are then used in subsequent calculations. 


Q 2 on the inorganic chemistry of nitric acid was a very unpopular question attempted by just over 34% of candidates.  Very often marks were lost because the manufacturing methods were not described in adequate detail. On the other hand, students appeared fairly knowledgeable about nitration of organic molecules.  Preparation of dinitrogen oxide by reduction of nitric acid using Zn was accepted as correct provided the description included an indication of how the other nitrogen oxides which contaminate the product can be removed.


Q 3 on mechanistic organic chemistry was a fairly popular question and the quality of the answers was, in general, fair with mistakes being made in the use of correct mechanistic notation and also in nomenclature.


Q 4 required students to account for four observations dealing with the properties of organic substances or their chemistry: frequently, the answers given were not focussed and direct but instead involved statements which attempted to show what the student knew which was somehow related, albeit remotely, to the aspect of chemistry being tested.


Q 5 was attempted by only 30% of candidates. Performance in part (a) was fair: most students correctly inferred that compound A was a carboxylic acid and C a phenol, however several mistook the methoxy group of these compounds for hydroxymethyl. This led to loss of marks in part (b) although credit was awarded for any correct conversions that were included (e.g. methyl into carboxyl group). Some students lost marks in part (b) by suggesting a synthesis wherein oxidation of the methyl group was effected prior to alkaline fusion without realising that this would cause decarboxylation of the product, a reaction which was actually given in part (a) of the question.


In Q 6, chosen by 81% of candidates, overall performance was fair. Part (a) was generally well answered although many students defined electron affinity as the ‘ability’ or ‘process’ involved rather than an ‘enthalpy change’.  In (b) marks were lost due to incomplete answers, notably a failure to include the half reactions occurring at the electrodes or the overall reaction involved in the measurement or in not giving a possible value for the standard electrode potential of the bromine, bromide electrode.  Part (c) was the worst answered with species E and F being often misidentified as H2S or SO3. 


Q 7 on the kinetics of oxidation of NO with oxygen was the most popular question: most students performed well in part (a) with the most frequent errors being that of defining the order of reaction as the number of molecules involved in the rate determining step and failing to state that measuring pressure (or volume) to follow the rate requires a constant volume (or pressure).   Answers to part (b) generally lacked essential detail, especially with respect to how catalytic converters remove pollutants: it is not sufficient to write ‘oxides of nitrogen are converted to harmless gases’.  In part (c) marks were lost due to incorrectly written equations, including the iodine-thiosulfate reaction. 


Q 8 tested the isomerism of tartaric acid but also included a problem that required thinking and involved a calculation on molar quantities. As anticipated, it proved to be the least popular question, taken by 22% of candidates and performance was generally fairly poor.  In part (a) students often failed to explain stereoisomerism in terms of molecular structure, simply stating that ‘it is geometric or optical isomerism’.  Most candidates failed to notice the presence of two asymmetric carbon atoms and a plane of symmetry in tartaric acid so that the optically inactive isomer was completely missed. In part (b) students often failed to realise that since the mole ratio Na : K in the salt is 1:1, then 1 mol of tartrate produces 0.5 mol each of K2CO3 and Na2CO3 and hence 1 mol of total carbonate.


Paper III


This practical paper contained three compulsory questions namely Q 1 on volumetric analysis and a thermochemical exercise and Qs 2 and 3 on qualitative analysis of inorganic and organic substances respectively.


In Q 1, candidates obtained better results in the titrimetric experiment than in the thermochemical exercise. 


The identity of each of the unknowns set in Q 2 and 3 were as follows:  M = a 1:1 mixture of NiCO3 and NaCl; P = 3-phenyl-2-propenal (cinnamaldehyde). 
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