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AM Chemistry 
May 2006 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 
candidates. Papers I and II each carry 40% of the total mark and Paper III carries 20%.   
 
Four hundred and twenty two candidates  registered for the May 2006 examination (up 
from 371 in May 2005) of which only 410 presented themselves for all three papers. 
 
The grade distribution for the examination was as shown in the following Table. 
 
 

Grade A B C D E F Absent Total 
No. of candidates 42  40 124 40 45 119  12  422 

% of Total 10  9.5  29.4  9.5  10.7  28.2  2.8  100 
 
 
This year, 0.9% more candidates obtained a grade B or better compared to 2005; 3% 
more candidates obtained a grade C compared to last year but 4.5% more candidates 
failed the examination.  
 
The mean score in Paper I was 11.5 percentage points greater than that in Paper II: this 
gap is larger than the corresponding one for 2005 (by 6 points) but smaller than it was in 
2004 (by 18 points).  The sizeable difference in mean percentage scores between papers I 
and II has become a fairly constant factor in the examination. The mean percentage score 
in Paper III was intermediate in value so that, this year, the performance in Paper II was 
generally the poorest of the three papers. 
 

Part 2:  Comments regarding performance. 

 
 The following discussion concerning performance in each paper should be read in 
conjunction with the examination papers. 
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Paper I 
 
Students did fairly well in Q 1 on atomic and electronic structure: in part (a) candidates 
who defined atomic number as “the number of electrons in an atom of an element” were 
not awarded the mark allotted to the question; in part (b) several students did not identify 
the element by its correct symbol, namely, Mg. Common mistakes in the answers to part 
(d) were depicting six electrons for the second shell and drawing the line through the 
successive ionisation energies as being parallel to the x-axis. 
 
In Q 2, the average score was 5.6/12: common errors involved failure of students to 
describe the covalent bond as involving attraction of two atomic nuclei to shared electron 
density and confusion on the meaning of hydrogen bonding. 
 
Q 3 was a reasonably well-answered question; common mistakes were (i) not applying 
the correct stoichiometry when using Hess’s law and (ii) failure to note that propanone 
and propanal yield the same value of ∆Hf

o from bond energy terms because the molecules 
of the compounds have the same number of the same bonds.   
 
In Q 4 the vast majority of candidates could predict the effects of different conditions and 
a catalyst on the equilibrium. Some students were unable to do the calculation in part (d). 
Most answered part (e) well: however, many did not mention the equivalence of Kc and 
KP for this reaction. 
 
The average score in Q 5 was 6/11: most candidates appear to be familiar with the 
concept of electronegativity however many did not explicitly state that it is the tendency 
of an atom in a covalent bond to pull electrons towards itself. In part (b), few students 
actually used the given Eo values to calculate the relevant Eo

reaction to show how the data 
predicted the outcome of reactions of bromine with chloride and iodide ions respectively. 
In part (d) it appeared that while many candidates know that iodide enhances the 
solubility of iodine in water, only very few know why this is so and how it is related to 
the formation of highly soluble I3

-.  
 
The average score in Q 6 was 6/9: hydrogen was often not mentioned as a product of 
reaction of NaH with water and oxygen was frequently not shown as a product of thermal 
dissociation of calcium nitrate; the ions in lithium tetrahydridoaluminate were not 
infrequently shown as including H+. The reaction product of Pb(II) with excess  
hydroxide was expected to be shown as Pb(OH)4

2- (or PbO2
2-) but not as Pb(OH)2.  

 
Students did quite well in Q7 regarding a reaction scheme involving propan-1-ol.   Parts 
(b) and (c) were the worst answered: in part (b) most students failed to note that sulfuric 
acid (reagent E) needs not only be hot (about 180oC) and concentrated but also in excess 
in order for the alcohol to convert effectively into propene.  
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The average score in Q 8 on mechanistic organic chemistry was low (3.6/10) and students 
found especially problematic parts (b), (d) and (e) of the question. In part (b) the proton 
donor was often correctly identified as HCl however almost none of the students could 
write correctly the two canonical forms of the positively charged species thus 
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Students found part (d) the hardest to answer; the model answer is as follows: 
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A frequent mistake was failure to recognize that proton release follows nucleophilic 
attack by methanol: this mistake was again repeated in part (e) in regards to the reaction 
of methanol with the carbonium ion derived from the hemiacetal. 
 
Most candidates knew about the observations in the Lucas test required in answer to part 
(a) of Q9 but fewer could explain the reasons for the turbidity.  In part (c) many 
candidates failed to explain that phenylamine, the reduction product of nitrobenzene with 
tin/HCl, required addition of alkali in order to be released from the salt form 
(C6H5NH3

+Cl-): this failure did not completely invalidate the answer but lowered the 
mark. A large number of candidates failed to answer correctly part (d) on 
recrystallisation: it appears that this technique is either not known or not well understood 
by candidates and this has been observed and commented upon in earlier reports. 
 
 
Paper II 
 
Seventy five percent of candidates attempted Q 1 on chemical kinetics. Most candidates 
who answered this question gave a good account of how the progress of reaction could be 
followed although many did not present a satisfactory method for quenching the reaction. 
Most students gave a good account of what the general shape of the graph should be and 
most could recognize  the rate determining step and gave a reasonable mechanism for the 
reaction. 
 
In part (a) of Q2, students frequently accounted for the similarity in melting points of Fe, 
Cu and Mn simply by stating that, being transition elements, these substances would have 
similar properties, failing to attribute this property to the electronic properties of these 
metals.  In part (c),  it was not uncommon for students to state that iron(III) iodide does 
not exist due to steric reasons related to the size of the ionic radii. In part (d), candidates 
failed to invoke hydrolysis by the Cr(III) aqua complex ion in chromium nitrate to 
explain the stated observation. 
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Students performed fairly well in Q3 on the organic chemistry of aldehydes: in part b(iii), 
optical isomerism was often correctly invoked.  However, in most cases, the product was 
stated to be a diol obtained by reduction of both the keto and the carboxylate groups 
rather than the optical isomeric mixture of hydroxyacids.    
 
Q4 was the least popular question in Paper II being attempted by only 27% of candidates. 
Part (a)  required an account of the preparation of nitric acid: conditions for the reactions 
involved in the process were often incorrectly or incompletely given, including 
mentioning the wrong catalyst suggesting that respondents may have been confusing one 
industrial process with another. In part (b), most candidates restricted their examples of 
explosives from nitric acid to ammonium nitrate (which was correct) but seemed unaware 
of the existence of, e.g., nitrated propane-1,2,3-triol (nitroglycerine) or the 
polynitroarenes (e.g. 2-methyl-1,3,5-trinitrobenzene = TNT).  
 
In Q 5(a) many students could not give a satisfactory account of the kinetic theory of 
gases. In part (b), the majority of respondents gave a good account of how temperature 
influences the rate of reaction while in (c) many could not give a satisfactory definition of 
SVP and explain properly that the boiling point is that temperature when the SVP reaches 
the external pressure. Most students could perform the calculation involving Raoult’s law 
in part (d) although the explanations provided in the answer were often not sufficiently 
clear. 
 
Q6 was the best answered and the most popular question being attempted by 81% of 
candidates: in part (a) on the properties of  sulfur oxygen dichloride, most students could 
give the required electronic diagram and molecular shape correctly. The answers for the 
reactions with ethanol and ethanoic acid were by and large correct.  In part (b), many 
students could not give a good example to illustrate the use of sulfuric acid as an 
oxidising agent. In part (c), many candidates could give a good account of how acid rain 
forms and, most gratifyingly, the majority could actually perform well the calculation in 
part (ii). 
 
In Q 7, part (b), a common mistake was to attribute the difference in acid strength 
between methanoic, ethanoic and chloroethanoic acids to different strengths of the O-H 
bond rather than to delocalization or inductive effects. Most respondents provided the 
correct identity for C8H6 presumably through educated guess work rather than by 
applying their knowledge of the chemical properties described for the substance in the 
problem. 
 
Q 8 was the worst answered question in Paper II (mean score 5/20): many candidates 
failed to identify correctly substance J (as 2-hydroxybenzoic acid), frequently mistaking 
it for benzoic acid.  Moreover, few respondents managed to identify correctly structure F 
and hence could not obtain much marks in part (b) related to the synthesis of F from 
methylbenzene.  
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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 2 was the highest and that in Q 3 the lowest and 
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 
G = calcium hydroxide, E = ethanamide; for the second group of candidates F = sodium 
thiosulfate-2-water, G = butan-1-ol; for the third group of candidates K = zinc carbonate, 
L = butanone. 
 
 
Chairperson 
Board of Examiners 
July 2006 


