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AM Chemistry 
May 2007 Session 

Examiners’ Report 
 

Part 1: Statistical Information  

 
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.  There 
were three versions of Paper III, each of which was taken by approximately a third of the 
candidates. Papers I and II each carry 40% of the total mark and Paper III carries 20%.   
 
Four hundred and eighty seven candidates  registered for the May 2007 examination (up 
from 422 in May 2006) of which 474 presented themselves for all three papers. 
 
The grade distribution for the examination was as in Table 1 below. 
 
Table 1: Distribution of grades awarded in May 2007 
 
Grade A B C D E F Abs Total 
Number 38 54 147 62 38 135 13 487 
% of Total 7.8 11.1 30.2 12.7 7.8 27.7 2.7 100% 
 
This year, 0.6% fewer candidates obtained a grade B or better compared to 2006; the 
fraction of candidates who obtained a grade C was slightly better (by 0.8%) and the 
percentage who failed the examination was slightly less than that of 2006. 
  
As found generally in this examination, the mean score in Paper I was higher than that in 
Paper II by 7.5 percentage points which gap is significantly lower, however, than that 
which resulted in 2006 (when the difference was 11.5 points). The mean score in Paper 
III was marginally better than that in Paper II.  
 
Part 2: Comments regarding performance  
 
It was observed that, in general, students performed rather badly in questions that tested 
one’s understanding of practical techniques in chemical science: there were questions 
which addressed such issues in both theory papers, especially question 9 in Paper I and 
questions 3 and 4 in Paper II. One wonders whether the apparent weakness in practical 
chemistry stems, at least in part, from the fact that students are allowed access to books 
and lab notes in Paper III: this could be encouraging them not to attempt to internalize 
and understand the principles of chemical laboratory practices in view of the comfort 
afforded by such access.  
   
More detailed discussion of each of the questions in the examination is given below. The 
discussion should be read in conjunction with the examination papers. 
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Paper I 
 
In question (Q) 1 on electronic structure and bonding, the average score was 5.9/8 which 
was fair: the commonest mistake was committed in the drawing of the unit cell for NaCl 
where 6:6 co-ordination was not always evident. 
 
Performance in Q 2 was similar to that in Q 1: here some students had problems with 
calculation of the mean bond dissociation enthalpy for P-Cl. Most also experienced 
difficulty in the calculation involved in part (c): although a majority of students 
recognized that the equilibrium mixture should contain an equal quantity of  PCl3 and 
chlorine (40.7% by volume, and hence by moles), many assumed that the percentage of 
PCl5 was 100 – 40.7 = 69.3 to give a mixture containing 150.7% as total! 
 
Q 3 on rates of reactions was reasonably well answered. There were difficulties 
encountered in part (a) where the examples of the indicated methods of measurement 
were not always suitable for the reactions mentioned.  
 
The average score in Q 4 was 5.2/10. Parts (a), (b) and (c) on the ideal gas equation and 
the behaviour of real gases were fairly well answered; in part (d) on osmotic pressure, the 
answers were less convincing. A frequent mistake was to write that osmotic pressure is 
about the movement of solvent molecules across a semi-permeable membrane without 
actually making any reference to the  pressure measurement involved. 
 
The average score in Q 5 was 6/13: few students managed to do correctly part (a) on 
methods of preparation of oxides of carbon, nitrogen and sulfur: several students gave 
methods based on direct union of the elements for C and S, when the question 
specifically asked for the use of a compound containing the element. In the case of NO2, 
most knew that the preparation was by  thermal dissociation of lead nitrate: in this case, 
however, the separation from oxygen by condensation of the dioxide in an ice-bath, was 
an essential, but often forgotten, part of the answer. In part (c), the most frequent 
mistakes included statements that carbon dioxide caused acid rain and failure to note that 
SO2 was a combustion by-product but only when fuels contain sulfur. In part (d), NO was 
not infrequently shown as possessing a triple bond; also, CO acts as a ligand by utilizing 
the lone pair on the carbon atom (not oxygen) where there is also a partial negative 
charge. 
 
Quite a few candidates skipped Q 6 on the properties of the coordination compounds of 
chromium(III).  In part (b), several students obtained the correct value of 1:3 for the ratio 
(mol  isomer: mol AgCl) but then failed to connect this to the structure of 
hexaaquachromium(III) chloride where it should have been concluded that none of the 
Cl- ions are bonded to Cr(III) as ligands. In part (c), the writing of a correct structure for 
the coordination compound given as [Cr(H2O)3Cl3] was not sufficient: the student had to 
also explain the given properties in terms of the proposed structure.  
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The score in Q7 was 5.8/10 and this was the best answered question on organic 
chemistry: the best performances were in parts (a), (c), (d) and (f).  In part (b), most 
candidates could not draw the structural formula of the hydrazone; in (c) a significant 
number of students were apparently not familiar with the nomenclature of esters, giving 
as products of hydrolysis of methyl propanoate the mixture methanoic acid and propanol. 
In part (e), many candidates gave as a product a nuclear-substituted chloroarene instead 
of (dichloromethyl)benzene. 
 
In Q 8 on the chemistry of a cyclic diene, most candidates were able to correctly choose 
the likely properties of the molecule (in (a)), to correctly indicate the chiral centres (in 
(c)), and to elucidate the structure of unknown Y. However, several candidates did not 
manage to identify Z as an alkene, some suggesting it was an alkyl hydrogensulfate, or an 
alcohol or even an ether, despite the fact that it was given that Z was a hydrocarbon.  
 
Q 9 was the worst answered question on organic chemistry in this paper (5.77/16), and 
the answers exhibited candidates’ lack of familiarity with practical aspects of the science. 
Most candidates were unable to propose an appropriate drying agent for the organic 
solvent (part (b)) and could not explain the need to carry out distillation under reduced 
pressure (part (c)). In part (d)(i) only three candidates could correctly identify the still 
head in the given diagram of apparatus and several could not even properly describe a 
Liebig condenser by that name. Of greater concern was the observation that 71% of 
candidates failed to correctly identify that part of the apparatus from where to recover the 
amphetamine. Again, most could not explain properly practical details of thin layer 
chromatography and answers included the use of mass spectrometry and reference texts 
(rather than an authentic internal standard) for confirming the presence of the material in 
the chromatogram. Many students could not explain why acidic conditions were 
inappropriate for the extraction of amphetamine. Performance in part (g), concerning 
products of reaction of amphetamine with specified reagents,  ranged from average to 
poor with the majority of candidates being unable to predict the formation of an alcohol 
(1-phenylbutan-3-ol) from reaction of amphetamine with cold nitrous acid. 
  
Paper II 
 
Q 1, which was mainly on acid-base chemistry, was very popular and was attempted by 
88% of candidates: the average score was 9.8/20. Many students unfortunately think that 
H+ is itself an acid; on the other hand, most could tackle correctly the numerical 
calculations involved in the problem. The explanation of buffer action in part (c) 
presented some difficulty to several candidates. 
 
Only about half the students tackled Q 2 on oxidation states and chemical arithmetic and 
the general performance was fairly poor. In part (b), most students could arrive at the 
correct molar ratio Pb : O = 1 : 1.33 but very often this ratio was mistakenly 
‘approximated’ into 1 : ~1 instead of  3: 4. Major difficulty was encountered in part (c)(i) 
on the reaction of Mg with air to convert into a mixture of oxide and nitride: solution of 
the problem required setting up and solving two algebraic equations and this was beyond 
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the ability of all but one of the examinees. Several candidates did not know that 
magnesium nitride reacts with HCl(aq) to form ammonia together with MgCl2. 
 
Q 3, on electrode potentials and redox reactions, was tackled by 46% of candidates with 
similar results to those in Q 2. The main problem for students was that of providing 
proper description of practical methods for the analysis of each species in an equilibrium 
mixture containing Fe2+, Fe3+ and Ag+.  
 
Only 36% of candidates attempted Q 4 on the chemistry of ethanal and phenylethanal but 
the results were somewhat better than those in Qs 2 and 3. Once again, candidates’ lack 
of familiarity of practical aspects was strikingly evident: only a handful indicated that, for 
the preparation of ethanal (in part (a)),  the oxidizing agent/ethanol mixture should be 
placed in the funnel with the acid in the flask; almost 2/3 of candidates could not describe 
well the purification procedure for ethanal. Several students could not perform the 
calculation of the yield of product. In part (b) of the question, the performance was 
somewhat better: the majority identified phenylethanone as one of the isomers of (I) 
although quite a number failed to recognize as such the three positional isomers of 
methylbenzaldehyde.  
 
Q 5, on ideal solutions and phase equilibria, was a fairly popular choice (59%) and the 
average score was 8.3/20. In calculating the vapour phase mole fractions of ethanol and 
methanol above a mixture of the two solvents (part (b)), several students failed to apply 
Raoult’s Law and used instead just the vapour pressures of the pure solvents.  The T-X 
diagrams in (c) were occasionally not properly labelled and this cost marks. Moreover, 
the vast majority of respondents could not explain distillation properly through tie lines 
and could not explain why mixtures that form azeotropes cannot be separated completely 
by distillation. 
 
Q 6, on the chemistry of halogens and their compounds was another fairly popular choice 
(61%).  Most candidates could answer correctly part (a) and in part (b), the most frequent 
mistakes included failure to mention the use of nitric acid in the silver nitrate test for 
halides and to include chemical equations in the answer. Most students could relate the 
unreactivity of CCl4 towards hydrolysis to the lack of low energy 3d orbitals in carbon. 
The answer required students to propose,  in simple mechanistic terms,  how SiCl4 
interacted with the nucleophile (H2O) to form an initial intermediate, probably having 
structure Cl4Siδ+- Oδ-H2, which decomposed to form, as first product, Cl3SiOH and HCl. 
 
The highest marks in Paper II were obtained in answer to Q 7 on the synthesis and 
properties of an aromatic amino-acid. In part (a), involving the synthesis proper, 
candidates performed quite well, marks being lost mainly to lack of mention of essential 
experimental conditions. Only about a quarter of the respondents recognized that the 
carboxylic acid function in X required conversion into an acid chloride before it could be 
converted into an amide. 
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Q 8, mainly on mechanistic organic chemistry, was taken by 61% of candidates. In part 
(a) on the reaction of cyanide with 1-bromobutane, many candidates failed to indicate the 
correct 3-dimensional orientation of the transition state and the fact that it was overall 
negatively charged. A significant number suggested that the mechanism proceeded by 
SN1 rather than SN2 mode.  Part (b) was well answered but in (c) the responses were 
particularly disappointing: only a handful of candidates indicated clearly the tautomeric 
conversion of enol to ketone involved in the product of hydration of propyne. It was not 
enough for candidates to recognize the product as propanone but to account for its 
formation. In part (d) marks were lost when students simply gave the structural products 
of ozonolysis without giving the names, as required. 
   
 
Paper III 
 
There were three compulsory questions in this paper, Q 1 involving volumetric analysis, 
Q 2 involving qualitative analysis of an inorganic unknown and Q 3 that of an organic 
unknown.  
 
The mean percentage score obtained in Q 3 was the highest in this paper and that in Q1 
the lowest;  the spread in marks was greatest for the volumetric analysis question.  
 
The identity of the unknown substances were as follows: for the first group of candidates 
A = ammonium iodide, B = lead(II) ethanoate, C = aromatic hydroxyaldehyde 
(salicylaldehyde);  for the second group of candidates J = iron(III) chloride, K = a soluble 
(sodium) dichromate, L = phenolic carboxylic acid (salicylic acid); for the third group of 
candidates M = barium chloride, N = ammonium aluminium sulfate, P = possibly an 
alkene or an aromatic alkene (cyclohexene). 
 
 
Chairperson 
Board of Examiners 
July 2007 
 


