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AM Chemistry 
May 2008 Session 

Examiners’ Report 

 

Part 1: Statistical Information  

The table below shows the grade distribution for the May 2008 Session.  

GRADE A B C D E F Abs Total 
Number 31 65 148 49 52 76 18 439 
% of Total 7.06 14.81 33.71 11.16 11.85 17.31 4.10 100 

 

Part 2: Comments regarding performance  

2.0 General Comments 
 
The examination consisted of three papers namely, Paper I, which contained 9 compulsory 
questions, Paper II, which contained 8 questions from which candidates choose 5 and Paper III, a 
practical examination which contained 3 compulsory questions.  There were three versions of 
Paper III each of which was taken by approximately a third of candidates. Papers I and II each 
carry 40% of the total mark and Paper III carries 20%.   
 
Four hundred and thirty nine candidates registered for the May 2008 examination ,which is 48 
fewer candidates than in May 2006 and, of these, 421 candidates actually took all three papers of 
the examination. 
 
Better grades overall were obtained compared to 2007: thus, while the percentage of candidates 
scoring an A was almost the same as last year’s, the fraction obtaining grade B and grade C both 
increased by almost 4%. Moreover 11% fewer candidates failed the examination. These higher 
percentages may not represent a true improvement in performance of candidates in the 
examination but are likely to have been influenced by award of ‘compensation marks’ 
necessitated by a misprint which rendered parts of a question in Paper I unworkable. 
 
Detailed discussion of each of the questions in the examination is given below. The discussion 
should be read in conjunction with the examination papers. 
  
2.1 Comments regarding Paper 1 
 
Question 1: Marks were lost in the definition of ionization energy when one failed to mention 
that the species involved were all in the gas phase; also, some candidates forgot to state that the 
energy value is for the process of formation of one mol of ions. In explaining the trend in 1st 
ionization energies (IE) for Na, Mg and Al, most of the candidates wrote that on going across a 
period, IE increases due to increased nuclear attraction and failed to mention that the electrons 
involved were in different orbitals with different screening effects and distance from the nucleus.  
 
In part(c) (iv) on the pH of solutions containing Na+ and Al3+ ions most of the candidates did not 
mention the hexaaquaaluminium ion and did not write an equation showing deprotonation of the 
ligand water.  Most of the candidates simply stated that the sodium ion does not form an aqua 
cation and did not explain the difference in polarizing power of the two ionic species. 
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Question 2: Most of the candidates could fill in the blanks correctly in part (a) and also could 
explain the shapes of the molecules in (b), however difficulties were encountered in part (c), 
where most of the candidates wrote incorrect Lewis structures for NO2, with some showing the 
nitrogen atom carrying 2 double bonds.  
 
 
Question 3: In part (a) most candidates correctly identified the products of reaction although they 
wrote CaO or CaOH instead of Ca(OH)2 as one of the products.  Few candidates managed to get 
the calculation in part (a)(ii) entirely correct. Although most used the correct equation (PV = 
nRT), many failed to work with the number of moles of H2 (for n), using instead that of CaH2. 
Moreover, a majority of candidates failed to add to the pressure of hydrogen in the bottle, the 
contribution from the atmosphere (100 kPa). Other common mistakes included the use of 
incorrect units although those candidates who performed the calculation using dm3 instead of  m3 
for the volume but quoting the resulting pressure correctly in kPa were not penalized.  In section 
(b), performance was fair, with a substantial number of candidates correctly identifying Mn2+ as 
the species resulting from the reduction of manganate(VII): not all managed to properly balance 
the ionic equation. In part (c), very few candidates managed to get full marks. The commonest 
mistakes included giving equations for reactions that are not normally used in volumetric analysis 
(e.g. chlorine with thiosulphate), and representing the mentioned reactions by half equations 
without giving the full redox change.  
 
Question 4: Most of the candidates did best in parts (a)(i) and (b)(i), however there was some 
difficulty in calculating the enthalpy of formation of N2O4 in part (a)(ii):  not infrequently, 
incorrect Hess cycles were used with the arrows pointing in the wrong direction. Several 
candidates did not manage to perform the calculation correctly in part (b)(ii), and in part (c), Le 
Chatelier’s Principle was often not mentioned. 
 
Question 5: This question was on the properties of methane, hydrogen sulfide and hydrogen 
bromide: most candidates could answer correctly about the solubility of the gases and their action 
on litmus; answers to the other sections in the question were often incomplete. The majority 
failed to state the conditions (acid concentration, heat/cold) required for the preparation of 
hydrogen sulfide and hydrogen bromide or their reactions with chlorine; only a handful of 
candidates included the method of collection of any of the three gases. Specific (and less 
common) mistakes included the following: 
preparation of methane by ‘decarboxylation of ethanoic acid instead of its salt; in the reaction of 
methane with chlorine only one candidate stated that the reaction occurred in diffused sunlight; in 
the preparation of HBr by the use of H2SO4 on bromide the need to purify product from Br2 / SO2 

was not mentioned. The preparation of HBr by direct union of the elements does occur but is 
hardly a convenient laboratory preparation. 
 
Question 6: This question was on transition metals: part (a) required identification of metal ions 
from their electron configurations; several candidates thought that metal atoms were being 
represented. Part (b) was fairly well answered by most of the candidates; several candidates failed 
to state the oxidation number of the metals in naming the coordination compounds. In part (d) 
many candidates did not draw the structure for the complex compounds and some drew structures 
having more than 6 ligands around the metal ion. 
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Question 7: The word ‘butan-1-ol’ should have appeared instead of ‘ethanol’ and this mistake 
rendered parts (a), (e) and (f) of the question ambiguous or impossible to solve although it left 
unaffected the others parts (b), (c) and (d). As stated earlier, full credit (15 marks) was given to 
candidates to compensate for time spent on this question. 
 
Question 8:  This question was on qualitative organic analysis: some candidates couldn’t answer 
this question beyond stating phrases such as “colour change”.  Most marks were lost due to 
incomplete rather than erroneous answers, such as stating “water is given off to form the 
anhydride” as the answer to part (e) where a clear description of what actually was observed is 
lacking. Part (c) was the worst answered, candidates stating that benzamide reacts with alkali to 
produce ammonia and phenylamine. In part (d), some candidates failed to realize that the 
precipitate formed is the hydrazone, while a few incorrectly said it was an azo-dye. 
 
Question 9: Most candidates could name correctly compound B (chloroethanoic acid) although 
quite a number named A as oct-4-ene without specifying it was the trans isomer; the majority 
mistook C (2-phenylethyl methanoate) for 3-phenylpropanoic acid. A number of candidates had 
problems with the drawing of the molecular structures of the esters, attempting to ‘attach’ the 
carboxyl group in B at some place other than the hydroxyl group in D. Another relatively 
frequent mistake was giving CH3COCl (rather than CH2OHCOCl) as the structural isomer of B. 
Part (c) on isomers was answered well by most candidates but only a minority managed to 
correctly deduce, in (d), that the IR spectrum belonged to compound A, most candidates 
suggesting that it belonged to C (misidentified as phenylpropanoic acid) stating that the peak at 
c.1500 cm-1 was due to an aromatic C=C while that at c.1000 cm-1 resulted from the C–O bond. 
While these interpretations are plausible, interpreting the peak at c. 2900 cm-1 as resulting from a 
carboxylic O–H bond is clearly erroneous. Besides, the absence of a C=O peak in the IR 
spectrum, which rules out compound C, was not considered. 
 
2.2 Comments regarding Paper 2 
 
Question 1: This question was a moderately popular question which, on the whole, was 
reasonably well answered. In part (a) many candidates had difficulty giving all the reasons why 
sodium and calcium are classified as metals; in (b), the vast majority did not realise that NaOH 
and Ca(OH)2 react with CO2 in the atmosphere. In part (c)(i) almost all could calculate the 
empirical formula of hydroxyapatite, but proposing a possible structural formula proved difficult 
for the majority of candidates. Most candidates could not write a correct equation for the 
solubility product of hydroxyapatite and it appears that most candidates may also have difficulty 
with writing the corresponding expression even for a simple salt such as silver chloride.  
 
Question 2: This question was on acid-base chemistry was very popular.  Nevertheless, and 
surprisingly, in part (a), hardly any candidates knew that a standardised solution is one that has 
had its concentration determined exactly. Furthermore, the majority could not describe 
satisfactorily how a standard solution of sodium hydroxide can be prepared. Most candidates 
could draw a curve of pH vs. volume of alkali added for a weak acid/strong base titration. And 
most knew that the pH at the end point is > 7. However, only a handful could cite hydrolysis as 
the reason for this phenomenon. Calculation of the relative molecular mass of the organic acid 
was generally carried out successfully.  The question in part (d) required calculation of the 
hydroxonium ion concentration from the given pH of a mixture of NaOH and organic acid: a 
large proportion of candidates calculated the hydroxide ion concentration instead. We suspect that 
the term ‘hydroxonium ion’ may not have been familiar to candidates.  While almost all 
candidates were able to recognize the mixture in part (d) as a buffer solution, there were very few 
who could explain well how a buffer solution works. 



AM EXAMINERS’ REPORT MAY 2008 
 

 5 

 
 
Question 3: This question was on the kinetics of the reaction of iodide and persulfate ions. On 
the whole, part (a) was answered fairly well by the majority of candidates. Many candidates gave 
the shape of plots of rate vs. concentration as a method for discerning the order of a reaction with 
respect to a reactant. In part (b) most could explain how temperature and catalysts could influence 
reaction rates, however, rarely was it stated that catalysts had no effect on the yield.  Most 
candidates could not explain fully the meaning of the term heterogeneous catalyst as required in 
(c)(i).  In (c)(ii), most candidates could give as a reason for the need of a catalyst the fact that the 
reaction was between two negatively charged ions. Many were able to give a plausible 
mechanism for the role of iron(II) as catalyst.   
 
 Question 4: This question on the identification of organic unknowns, was not a particularly 
popular question, with fewer than half the candidates attempting it. Those who did actually fared 
quite well, scoring a mean of 14.6/20. Practically all managed to identify the unknowns in part (a) 
(substance A was phenyl benzoate) but performance was less good in part (b) where marks were 
lost due to failure to recognise the need to convert benzoic acid into an acid chloride in order to 
enable esterification with the phenol and,  to a lesser extent, failure to realise that conversion of 
phenylsulfonic acid to phenol by fusion with sodium hydroxide actually generates sodium 
phenoxide, which needs to be protonated by acid before esterification can be performed. 
 
Question 5: This question on osmosis, Raoult’s Law and related physical chemistry was 
moderately popular and on the whole fairly well answered. The majority of candidates could 
explain well osmosis and reverse osmosis and could also perform the calculation required in part 
(b)(i) although not quite that in part (ii).  Most could give a good account of deviations from 
Raoult’s law and provided appropriate examples of systems that gave positive and negative 
deviations from the law. But not many could account properly for the shape of the T-X diagram 
for a system that shows negative deviation from Raoult’s Law. 
 
Question 6: Performance in this question on the chemistry of group VI elements was not very 
good (average = 8.1/20). Most marks were lost in parts (a) and (c): in part (a), few referred to the 
enantiotropy of the allotropes of sulfur and a variety of structures were drawn for ozone, a 
significant number of them showing oxygen in defiance of the ‘octet rule’. In part (c) most marks 
were lost by candidates who attempted to convert SO2 to Na2SO4 by a redox process rather than 
via oxidation of  SO2 to SO3 followed by bubbling the resultant gas through NaOH: the objective 
of any chemical conversion is to obtain the product in its pure form: most candidates failed to 
appreciate the subsequent difficulties of isolating the required product from other ions present in 
solution.  
 
Question 7: This question on organic conversions was a highly popular question, 309 candidates 
opting to answer the question probably because its style represented a direct test of the 
candidate’s ability to recall knowledge (on the preparation of organic compounds), rather than 
demonstrate application of knowledge. Nevertheless, performance was average with a mean score 
of 11/20. The process of oxidation of an alcohol to an aldehyde, oxidation of methylbenzene to 
benzaldehyde and Hoffmann degradation of an amide were readily recognised, although a 
number of candidates lost marks due to failure to provide a balanced equation for the Hoffmann 
degradation, a circumstance  also observed in the diazotization and subsequent Sandmeyer 
reaction involved in the conversion of phenylamine to chlorobenzene. A significant number of 
candidates also failed to recognise conversion (e) (-COCH3 to –COOH) as requiring a simple 
“iodoform reaction” followed by acidification of the carboxylate ion produced, and many 
attempted laborious and lengthy means of conversion also failing to realize, in the process, that 
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the final product was meant to have one carbon atom less than the starting compound. Such 
answers also demonstrate a lack of appreciation for the practical fact that the greater the number 
of steps in an organic synthesis, the lower the final yield. 
 
Question 8: Performance in this question was also mediocre (mean of 8.1/20) and shows a 
concerning lack of ability of candidates to apply theoretical knowledge of chemistry to provide 
plausible reasons for chemical observations. With each part of the question carrying equal marks, 
the poorest performance was in (a) as most candidates either failed to recognise this observation 
as a redox reaction rather than a change in the identity of a complex ion, or could not provide a 
correct chemical equation for the oxidation of Cr(OH)3 by hydrogen peroxide, with many 
candidates insisting on constructing redox equations with the peroxide ion, rather than H2O2. In 
(b), many candidates could not draw the correct structure of P4O10, and the number of creative 
structures designed for N2O5 was also impressive. Candidates performed best in part (d) on the 
optical isomerism of amino acids.  
 
2.3 Comments regarding Paper 3 
 
There were three versions of this practical paper and each contained three compulsory questions 
namely Q 1 involving volumetric analysis, Q 2 involving qualitative analysis of an inorganic 
unknown and Q 3 that of organic substances.  
 
Generally, candidates who made good observations tended to lose marks by providing very 
incomplete inferences, e.g. writing simply ‘Cu2+ present’ rather than ‘Cu2+ ions present, forming 
the insoluble hydroxide Cu(OH)2 with NaOH which dissolves in ammonia to produce the deep 
blue coloured ion [Cu(NH3)4]

2+’. 
 
The identity of each of the unknowns set in this paper were as follows: P = lead nitrate; Q = 
calcium bromide;  E = chromium(III) sulfate; F = copper(II) chloride;  G = aromatic amino acid 
(4-aminobenzoic acid); R = iron(III) chloride; S = sodium dichromate;  Y = ethanedioic acid. 
 
 
 
Chairperson 
Board of Examiners 
July 2008 
 


