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SEC Chemistry 

May 2016 

Examiners’ Report 

 
General Statistics 
 

In the May 2016 session, a total of 823 candidates sat for SEC Chemistry.  From these, 686 
candidates opted for Paper IIA while 137 candidates sat for Paper IIB.  This means that the vast 
majority of candidates (83.4%) opted for the more challenging option.  The details regarding the 
candidates’ performance is shown in the table below: 

Table 1: Number and Percentage of Candidates per Grade (May 2016) 

 
Paper IIA Paper IIB Total 

Grade 
No. of 

Candidates 

% of 

Candidates 

No. of 

Candidates 

% of 

Candidates 

No. of 

Candidates 

% of 

Candidates 

1 86 12.4 

  

86 10.4 

2 145 25.5 

  

145 17.6 

3 149 21.0 

  

149 18.1 

4 123 14.4 11 8.0 134 16.3 

5 84 12.2 21 16.1 105 12.8 

6 

  

15 24.8 15 1.8 

7 

  

33 13.1 33 4.0 

U 95 13.8 50 32.8 145 17.6 

Absent 4 0.6 7 5.1 11 1.3 

Total 686 100.0 137 100.0 823 100 

 

The distribution of grades obtained by (i) Paper IIA, (ii) Paper IIB, and (iii) all candidates are shown in 
the figures below. 

 

Figure 1: Distribution of Grades obtained by Paper IIA Candidates 

0.0

5.0

10.0

15.0

20.0

25.0

30.0

1 2 3 4 5 6 7 U Absen

t

12.4 25.5 21.0 14.4 12.2 13.8 0.6

P
e

rc
e

n
ta

g
e

 o
f 

ca
n

d
id

a
te

s 
(%

)

Grade Obtained



SEC EXAMINERS REPORT MAY 2016 
 

3 

 

 

Figure 2: Distribution of Grades obtained by Paper IIB Candidates 

 

Figure 3: Distribution of Grades obtained by all Candidates 

Candidates Registering for the May Session: 2006 to Date 
Table 2 shows the number of candidates (and respective percentages) registering for SEC Chemistry 
in the May session since 2006. The numbers of candidates registering for Option A and Option B 
respectively are shown for each year. In general, the number of candidates registering for SEC 
Chemistry can be seen to decrease along the years.  However, this year, the number of candidates 
registering for SEC Chemistry has increased to 823 candidates, which was the number of 
registrations observed in 2013. 

Table 2: Number and Percentage of Candidates per Option per Year 

Year 
IIA Candidates IIB Candidates 

N (tot) 
N (IIA) % N (IIB) % 

2006 655 75.9 208 24.1 863 
2007 779 78.1 218 21.9 997 
2008 784 77.7 225 22.3 1009 
2009 725 79.2 190 20.8 915 
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2010 721 79.4 187 20.6 908 
2011 644 77.0 192 23.0 836 
2012 698 84.6 127 15.4 825 
2013 704 85.5 119 14.5 823 
2014 640 80.3 157 19.7 797 
2015 631 85.9 104 14.1 735 
2016 686 83.4 137 16.6 823 

 

 

Figure 4: Percentage of Candidates per Option per Year 

The overall decrease in the number of SEC Chemistry candidates is in line with the trend observed in 
the total number of registrations for SEC examinations, as seen in MATSEC Statistical Reports.  The 
number of candidates sitting for SEC Chemistry can be taken as a percentage from the total number 
of candidates.  In this case, the percentage of candidates sitting for SEC Chemistry can be seen to be 
on the increase again following a decline from 2008 to 2012 (this year’s statistical report is not 
available by the publication of this report). 

 

Figure 5: Percentage from total number of Candidates sitting for SEC Chemistry 
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It is evident from Table 2 that the proportion of SEC Chemistry candidates choosing option A was 
always considerably higher than the fraction of those taking option B, and this year it was greatly 
pronounced with the candidates choosing option A in May 2016 being 83.4%.  This was one of the 
highest percentage registered, although it is less than last year’s 85.9%. 

Statistics for Individual Questions 
The following tables depict general statistical information about questions in each paper, namely, the 
number of candidates obtaining the maximum mark for a question, the number of candidates who 
scored zero marks, the three common measures of central tendency (mean, median and mode) and 
standard deviation.  The data is shown in two tables, one for Paper I and one for Paper II, for each 
group of candidates (Paper IIA and Paper IIB).  As candidates had to choose two questions out of 
four in Section B of Paper II, two of the following tables show the number of candidates opting for 
each question. 

Table 3: Paper IIA Candidates - Data for Paper I 

 Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Total 
Max Mark 5 7 4 7 6 5 6 8 6 6 20 20 100 

No. of max marks  240 496 126 152 377 247 339 219 81 232 57 0 0 
No. of Zeroes 10 0 45 58 8 68 4 0 52 39 8 20 0 

Mean (raw) 3.9 6.6 2.4 4.1 4.8 3.3 4.7 6.2 3.5 4.4 14.3 10.0 68.3 
Mean (%) 77.7 93.9 60.8 58.5 79.9 66.8 78.3 78.0 58.3 73.7 71.7 49.8 68.3 
Median 4 7 3 4 6 4 6 7 4 5 15 10 72 
Mode 5 7 3 7 6 5 6 8 5 6 17 18 80 

SD 1.2 0.9 1.1 2.3 1.6 1.7 1.5 1.7 1.8 1.7 4.8 5.8 19.9 
 

Table 4: Paper IIA Candidates - Data for Paper II 

 Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 Total  
Max Mark 6 3 6 6 6 6 6 6 9 6 20 20 20 20 100 
No. of max 

marks 251 114 184 55 75 324 47 175 12 413 45 10 4 3 0 

No. of Zeroes 3 36 12 11 5 4 117 10 22 64 3 1 4 0 0 
Mean (raw) 4.8 1.8 4.3 3.9 3.7 5.1 2.7 4.4 4.6 4.7 14.5 11.8 11.5 11.6 64.1 
Mean (%) 80.6 60.4 71.1 64.6 61.3 84.9 45.5 73.5 51.5 77.7 72.6 59.0 57.4 57.8 64.1 
Median 5 2 5 4 4 5 3 5 5 6 15.5 12 12 12 66 
Mode 6 2 6 4 4 6 5 5 5 6 20 16 13 13 61 

SD 1.2 0.8 1.6 1.3 1.5 1.2 1.9 1.5 2.1 2.0 5.1 5.0 4.6 3.9 18.0 
 

Table 5: Paper IIA Candidates - Choice of Paper II Section B Questions 

 Q11 Q12 Q13 Q14 
No. of Choices 224.0 281.0 404.0 440.0 

Percentage of Choices (%) 33.2 41.6 59.9 65.2 
 

Table 6: Paper IIB Candidates - Data for Paper I 

 Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Total 
Max Mark 5 7 4 7 6 5 6 8 6 6 20 20 100 

No. of max marks  13 35 3 1 13 8 12 7 1 11 0 0 0 
No. of Zeroes 14 0 44 53 9 65 5 0 35 60 13 29 0 

Mean (raw) 2.7 5.4 1.0 1.3 2.8 1.2 2.2 4.3 1.5 1.9 6.2 2.6 33.2 
Mean (%) 54.0 76.9 26.0 19.3 47.2 24.1 37.4 53.8 25.1 31.4 31.1 12.8 33.2 
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Median 3 6 1 1 2 0 2 4 1 1 4 1 30 
Mode 4 7 1 0 4 0 1 3 1 0 1 1 19 

SD 1.5 1.5 1.0 1.6 1.7 1.6 1.7 1.7 1.4 2.1 5.5 3.1 17.4 
 

Table 7: Paper IIB Candidates - Data for Paper II 

 Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 Total  
Max Mark 6 6 6 6 6 6 6 6 6 6 20 20 20 20 100 
No. of max 

marks 29 29 2 3 6 17 20 6 0 29 0 0 0 1 0 

No. of Zeroes 0 0 19 11 11 13 6 19 18 56 4 0 0 2 1 
Mean (raw) 4.5 3.8 2.2 2.9 2.5 3.6 3.5 2.2 1.8 2.3 5.1 7.3 7.9 8.3 43.8 
Mean (%) 75.2 63.6 36.3 47.7 41.0 59.8 58.4 36.0 30.2 39.1 25.4 36.5 39.4 41.6 43.8 
Median 5 3 2 3 2 4 4 2 1 2 4 7 8 8 44.5 
Mode 4 3 2 2 2 5 5 2 1 0 1 7 10 8 34 

SD 1.2 1.5 1.5 1.6 1.6 1.9 1.8 1.6 2.2 2.6 4.7 3.6 3.4 5.1 17.3 
 

Table 8: Paper IIB Candidates - Choice of Paper II Section B Questions 

 Q11 Q12 Q13 Q14 
No. of Choices 26.0 67.0 98.0 50.0 

Percentage of Choices (%) 21.5 55.4 81.0 41.3 
 

General Comments by Markers 
Candidates’ work showed considerable variation, with a good number of excellent answers indicating 
strong commitment by teachers and candidates.  It should to be pointed that spaces available within a 
question are indicative of the length of the answers that are expected by the examiners for that 
particular question.  Extending answers to Section A questions by several lines is not recommended 
and does not gain the candidate additional marks.  When questions ask for a number of examples, 
only that number of examples will be marked while the rest will be ignored.   

Some candidates resort to using formula or a ‘shortcut table’ in numerical questions without a deep 
understanding of the concepts involved.  Such candidates usually fare less well than other 
candidates.  It is suggested that candidates refrain from trying to solve numerical questions using pre-
set procedures but engage with the thinking and problem solving that is expected at this level.  With 
specific reference to titrimetric analysis, it has been noted that candidates who make use of such 
‘shortcuts’ very often make mistakes if the question is not a straightforward type, or involves a dilution 
or the taking of a sample from a larger volume. 

School Based Assessments: Practical Reports 
In general, the practical reports that were presented for school-based assessment were of the desired 
level and satisfied the requirements as exposed and expected in the syllabus, indicating a high 
commitment by both the teachers and the candidates. The examiners note with satisfaction that, in 
general, most teachers are carrying out more thorough correction by indicating faults and mistakes, 
which induce successive better performance, even of errors in structure and general grammar present 
in candidates’ reports. Although marks are not assigned, and are not deducted for the latter defects, 
one should realise that such indications consolidate the candidates’ general competencies of written 
expression and consolidate teaching taking place in other areas.  

Two or more investigative-type reports were found in most cases. Some candidates, however, 
presented only non-investigative-type reports.   

During moderation it was noted that most of the markings conducted by the teachers was fair. 
However it is not amiss to indicate some salient points.  
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1. It was questioned whether some experiments were actually carried out by candidates as 
individuals or small groups due to either the cost and/or perils of such practices. 

2. Some diagrams, especially those from Form 3, tend to be disproportionately large. Besides 
being time-consuming, it is unrealistic to see diagrams of beakers and test tubes drawn to an 
A4 size, giving a very incorrect impression of the scale of the apparatus encountered by the 
candidates during their experiments in the school lab.  

3. Chemistry is a subject nicely expressed using formulae and equations.  The use of correct 
formulae cannot be emphasized enough.  Balanced equations are necessary in most of the 
topics studied; in the topics dealing with preparation of salts and in qualitative analysis more 
use of ionic equations can be made. In qualitative analysis, the equations will make more 
sense to the students if they follow immediately the ‘test- observation/ inference’ they relate 
to, rather than all bunched at the end of the report.  

4. In volumetric analysis, averages should only be taken using concordant values, i.e., differing 
by ±0.1cm3.  Taking averages using the readings from the whole class will not give the 
necessary accuracy and is not recommended.  If the candidates do not get readings that 
match by ±0.1 cm3, then it should be reported in sources of errors.  

5. Tables for volumetric analysis should show the second burette reading, first burette reading 
and titre value.  Some candidates seemed unfamiliar with this format. 

6. Answers in mathematical calculations should be given to a reasonable number of significant 
figures and should not include the ten digits or more showing in the calculator display.  In an 
exam answer, students should use the same number of significant figures as used in any 
values in the question. 

7. It is strongly advised that a mix of hand-written and word-processed reports is presented. This 
makes sure that the reports are authentic and the students’ own, whilst also engaging the 
students in the skills which are necessary for answering longer exam questions in the SEC 
exams. 

8. The moderators know that there is usually a degree of similarity in the text related to 
methodologies and precautions, given that the candidates from the same school are 
presented with the same methodologies. However it is unacceptable that in some schools, a 
good number of candidates presented methods and precautions that had practically identical 
text. Such practice limits the candidates' thinking ability towards the techniques learnt during 
lab sessions and might shed doubt on the authenticity of the candidates' work.  

9. Although it is accepted that candidates work in small groups, it is unacceptable that all 
candidates in a class present exactly the same results, especially in quantitative type 
experiments.  This might suggest that practical work was carried out as a demonstration and 
sheds considerable doubts on the authenticity of candidates’ work. 

10. Some candidates had errors when calculating the average mark for their school-based 
assessment.  It is strongly suggested that these are double checked by candidates and/or 
teachers.  Most cases involved the rounding of numbers, for example incorrectly rounding 
10.4 to 11.   

The table below shows some general statistical data for the school-based assessment component 
(assigned 15% of the final global mark) for Paper A and Paper B candidates. The data reported is 
based on the number of candidates who did not even present the practical reports, the number of 
candidates who scored zero, the mean (as a raw mark and as a percentage), the median, the mode 
and the standard deviation.  For both Paper A and Paper B candidates, 14/15 was the most common 
mark. 
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Table 9: General Statistics for School Based Assessment 

 Paper A Paper B 
Max Mark 15 15 

No. of max marks 95 1 
No. of Zeroes 0 0 

No. of ‘np’ 15 18 
Mean (raw) 13.1 10.9 
Mean (%) 87.5 72.7 
Median 14 12 
Mode 14 14 

SD 2.0 3.4 
 

Paper 1 – IIA Candidates 
Q 1. A good number of candidates scored full marks in this straight-forward question.  A notable 

number of candidates answered ‘diffusion’ to part (e).  This was not accepted as a correct 
answer as the question stated that there is a ‘loss in the amount’ whereas diffusion only 
refers to the movement of particles from a region of high concentration of particles to one of 
low concentration of these particles.  Also, in this case, evaporation must first take place for 
diffusion to follow.  Some candidates answered ‘heating’ to part (d).  This was not accepted 
as it does not name the described process. 

Q 2. This question was mainly well-answered.  ‘Orbitals’ got no credit as it is not a substitute term 
for ‘orbits’.  Similarly ‘neurons’ and ‘neutrons’ are not interchangeable terms. 

Q 3. Some of the answers were not well thought out.  In (d), carbon monoxide was suggested by 
a number of candidates even though the question asks for a gas that burns with a smoky 
flame.  Some candidates stated the name of a group of compounds (e.g. alkenes) rather 
than stating a name of the gas, as emphasised on the examination paper.  Oxygen, carbon 
dioxide and LPG were also mentioned by candidates.  Candidates gave a multitude of 
answers to part (b), however none of these were correct.  These included dry ice, steam, 
ammonia, and ammonium chloride. 

Q 4. Candidate performance varied significantly when it came to provide a balanced chemical 
equation.  Some candidates did not simplify the ratio of chemicals.  Other candidates 
showed no knowledge of the reaction of acids with carbonates suggesting nitrogen dioxide 
and copper (II) oxide as products.  Part (ii) had a multitude of possible answers which were 
marked as correct.  Very vague answers like ‘a colour change’ were marked as incorrect.  
For part (b), some candidates left out necessary detail and just gave that hydrogen chloride 
is an acidic gas without referring to ionisation and the release of H+ ions in solution, with the 
subsequent change in colour of the blue litmus. Several mentioned that hydrogen chloride 
does not react with methylbenzene without giving any other details.  For some, the concept 
was not at all clear and in their answers said that methylbenzene is alkaline and neutralizes 
the hydrogen chloride.  Some incorrect answers gave HOCl + HCl (aq) as products in water 
which led them to mention bleaching as the expected effect on the litmus.  Some also 
mistook methylbenzene for an indicator, possibly confusing it with methylorange. 

Q 5. This question was well-answered by a large number of candidates. There were no cases 
worth reporting when marking this question. 

Q 6. Most candidates gave correct answers in part (a) but then lost marks in part (b) by 
misreading the question, giving examples of alcohols instead of a hydrocarbon, or even 
giving saturated examples instead of unsaturated as required by the question.  A good 
number of candidates attached the chlorine atoms correctly but left out the double bond.  
Most candidates scored full marks in part (c). 

Q 7. In parts (a) and (b), most candidates were aware of the toxicity of carbon monoxide and that 
it is linked to incomplete combustion in the presence of insufficient air or oxygen.  In part (c), 
a great number of candidates got confused on how one should separate carbon dioxide 
from carbon monoxide. They gave a number of non-feasible methods such as bubbling 
through water/ separating according to density or using the fact that carbon dioxide 
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sublimes.  Answers which suggested bubbling carbon dioxide through lime water were given 
full credit, however, it is more efficient to absorb carbon dioxide in stronger alkalis, such as 
sodium hydroxide solution or potassium hydroxide solution.  In part (d), equations using 
PbO2 got no credit. 

Q 8. Candidates performed reasonably well in this question.  Apart from errors like marking silver 
as a non-conductor, most error could be linked to lack of knowledge that electrolytes are 
conductors.  In the second part of this question, some candidates switched the products at 
the positive and negative electrodes while others provided formulae of the ions attracted to 
each electrode without predicting the products at these electrodes. 

Q 9. Candidates performed better when drawing covalent bonding.  For bonding between sodium 
oxide, some of the incorrect answers include: outer orbital of sodium ion with no electrons, 
oxygen ion with a positive single charge and a sodium ion with a negative charge, two 
sodium ions within the same square bracket and carrying a total charge of 2+, covalent 
bonding for sodium oxide, and drawing the exchange of electrons between sodium and 
oxygen atoms rather than the actual bonding.  A large number of candidates had difficulties 
with part (b) with most simply stating that the reason for a higher boiling point was due to the 
compound having ionic bonding giving no more detail.  Many incorrect answers were given, 
some of them indicating that the concept of linking physical properties, melting point in this 
specific case, to bonding and structures is not understood by some candidates. Continuous 
interchanging of terms, between atoms and ions, forces and bonds, was very common even 
with the better candidates.  Sodium oxide was described as atoms held by bonds or that 
Na2O contains intermolecular forces. A considerable number actually wrote that covalent 
bonds are stronger than ionic bonds, implying the erroneous belief that melting involves the 
breaking of covalent bonds between atoms. Very few candidates overall linked the higher 
melting point of sodium oxide to a giant lattice structure consisting of oppositely charged 
ions. 

Q 10. The most common mistake was not converting the temperature to Kelvin in (a) and 
incorrectly adopting the RMM of H2 as 1 in (b). 

Q 11.  
a. (i) Very few candidates actually gave a correct answer to this question.  ‘Quantitatively’ 

does not mean ‘gradually’ or ‘little by little’ but that all of the weighed solid is 
transferred, without any losses or any last specks of solid being left behind. 
(ii) The question asked for a colour change.  Thus ‘orange’ got no credit. 
(iii) A few candidates used atomic numbers instead of atomic masses, repeating the 
same mistake in part (b). 
(v) Quite a few attempted to use the molar gas volume, 22.4 dm3 even though no gas 
was involved.  Some candidates used a concentration of 1 mol dm-3 probably recalling 
some previously worked example or a laboratory assignment.  

b. Some candidates misread the question and calculated the moles and mass of the 
sulfuric acid used to react with the barium hydroxide.  Mathematical answers invoking 
all the sixteen numbers or so on the LCD of the calculator must be avoided. It needs to 
be emphasized that the mathematical answers for each step of the calculation are to be 
given to the accuracy indicated by the numbers shown in the question, usually to three 
significant figures. 

c. (i) Mainly well-answered, however, it was not uncommon to see answers giving calcium 
carbonate and magnesium carbonate.   
(ii) Boiling the water samples or comparing their densities is not enough to distinguish 
between hard and soft water. 

Q 12.  
a. Answers ranged from very good to very poor.  ‘MgOH2’ for substance Q got no credit. 

The better candidates could then continue with good answers to (ii) and (iii).  However 
credit could not be given to equations which were not ionic since this was specifically 
stipulated in the question.  Among the answers attempted it was evident that a number 
of candidates are still not comfortable working with ionic equations.  Several answers 
gave silver ions as being divalent, or silver chloride as being ‘AgCl2’. 
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b. It was surprising the number of candidates who were at a complete loss in part (a) but 
then gave a reasonable attempt in part (b), considering that both part (a) and part (b) 
dealt with qualitative analysis.  Not many candidates gave importance to the part of the 
question which mentioned that droplets of water were observed on heating the crystals 
labelled A. Thus they could not identify solid A as Cu(NO3)2 . x H2O.  It was unfortunate 
that the more discerning candidates, who had noted that crystals were present, then 
gave incomplete products in the equation asked for in part (ii), very often not including 
O2. ‘CuNO3. x H2O’ was another unfortunate answer. 

 

Paper I – IIB Candidates 
Although, as shown earlier, the attainment of Paper B candidates is considerably lower than that of 
Paper A candidates, with the average marks for each question being less than 50% in most 
questions, one should also note a group of Paper B candidates who scored at part with Paper A 
candidates and a group of Paper A candidates who scored very low marks (in six cases, less than 
20% in Paper I).  Comments given for Paper A candidates are applicable to Paper B candidates as 
well except for the following additional notes: 

• It was evident in questions 4, 5 and 6, for example, that many candidates had difficulties 
writing correct formulae and equations.  In question 11, for instance, barium was commonly 
assumed to be monovalent. 

• Q2. Some candidates were unsure of the properties of atomic particles.  The statement that 
electrons are positively charged was not uncommon. 

• Q3.  Although the questions mentioned gases, answers referring to completely irrelevant 
compounds or metals were common. 

• Poor answers were common in Section B.  Q. 12 was the most poorly answered question.  
This is very surprising considering that qualitative analysis is one of the experiments which 
needs to be included in the candidates’ coursework laboratory reports, as indicated in the 
syllabus, and that most of these candidates fared well in their school based (practical) 
assessment. 

Paper IIA 
Q 1. Most candidates fared well in this straight-forward question.  Some candidates, however, 

labelled sand as a ‘filtrate’ in part (a).  Other incorrect replies included ‘electrolysis’ and 
‘evaporation’ in part (d). 

Q 2. Many candidates lost marks in this question.  The most common mistake was in the second 
part where some candidates wrote solute or salt.  These, being in the solid state, were 
marked as incorrect.  A salt solution is what is retained which is then expelled as waste by 
the RO. 

Q 3. Quite a number of candidates either just wrote the “break down” of the substance or said it 
is the breakdown of a substance into its elements, which is very often not the case.  Some 
candidates persist in writing manganese (IV) oxide in the chemical equation itself.  Such 
instances were marked as incorrect.  These do not include writing MnO2 on the reaction 
arrow.  Furthermore, the collection of oxygen ‘in a gas jar’ was not accepted as a correct 
answer to part (c)(i) as the density of oxygen is comparable to that of air and oxygen does 
not displace air.  Collection over water and in a gas syringe were both marked correct.  
Some candidates wrote ‘re-lights a lighted (lit) splint’ as the test for oxygen.  This does not 
make any sense and might indicate improper checking of the exam paper or lack of content 
comprehension. 

Q 4. A considerable number of candidates’ answers were lacking when describing the procedure 
for a flame test.  Some seemed clueless about nichrome wire, others did not specify that the 
hydrochloric acid must be concentrated and others suggested that the wire (or whatever 
they suggested using, e.g. spatula or ‘flame stick’) be washed in water.  A considerable 
number of candidates failed to state that a flame test identifies only cations in part (b).  Part 
(c) was answered correctly by most candidates. 
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Q 5. Many candidates did not show knowledge of the reactions of concentrated sulfuric acid.  
Candidates did not fare very well in this question making mistakes in all parts of the 
question. 

Q 6. The most common mistake was in part (d)(ii) since candidates drew mirror images of the 
same structure presented in (a).  Other candidates drew structures of “1-methylbutane” (sic) 
not realising that this the same as the unbranched n-pentane.  A considerable number of 
candidates were not awarded marks in part (d)(i) because they referred to isomers as being 
the ‘same compound’ or, even worse, the ‘same element’.  

Q 7. Although candidates fared relatively well in question 6, numerous difficulties seemed to have 
been encountered in this question, even though both questions concerned organic 
chemistry.  Very few candidates could recall what PVC stands for while most candidates 
seemed unable to fully describe the term ‘addition polymer’, even though the question was 
put in such a way to emphasise that both terms need to be explained.  Similarly, many 
candidates gave a completely incorrect structural formula of PVC in part (d).  Others did not 
write vacant bonds at the end of the chain while others put hydrogen at the end of the chain 
thus making it a normal alkane.  In a few cases, the mistake was the positioning of chlorine 
atoms to adjacent carbon atoms. 

Q 8. The first parts of this question were answered correctly by most candidates.  In part (c), 
some candidates opted to provide physical properties of metals rather than delving into 
electron exchange as stated by the question.  Difficulties also seemed to have been 
encountered in part (d) as many responses simply re-stated which of the metals is the most 
reactive without discussing any of the reasons for this.  Others simply stated the elements’ 
position in the reactivity series.  It is imperative at this level that candidates show the ability 
to link observations in the laboratory with the theories of chemistry. 

Q 9. This seems to be one of the most challenging questions of Section A of this paper as only a 
handful of candidates scored full-marks in this question while the average mark in this 
question is only a little more than 50%.  In part (a), most candidates scored some or all the 
marks, although a few candidates mentioned pressure as increasing the rate of reaction. 
Pressure will only have this effect on gases and not solutions.  In part (b), many candidates 
only concluded one factor from the graph, either that the there is less yield or that the 
reaction is slow. Quite a few said that nitric acid is a weak acid, or that it does not ionize 
completely, which is not the case, ignoring the fact that the concentration is less. Some 
stated that the rate is lower and the yield is less but failed to offer any explanation for this.  
Responses to part (c) suggest that many candidates failed to see that graph A is not only a 
faster reaction but also gives more hydrogen. A few gave the correct answer but explained it 
in terms that ‘it cannot be (i) and it cannot be (ii) so it must be (iii)’. 

Q 10. This question was well-answered by a large number of candidates.  Some candidates who 
got the first part wrong however did not realize that the molecular mass of the formula they 
proposed did not add up to 180. This could have been an indication that their working in the 
first part was incorrect. 

Q 11. Although this was the least chosen question in Section B, candidates performed best in this 
question.  When compared to the three other questions that candidates had to choose from, 
more candidates obtained full marks in this question and the average score was higher.  In 
part (a), a good number of candidates suggested aluminium oxide to be residue remaining 
after the thermal decomposition of Y, even though it was stated that the compound is yellow.  
Others suggested it to be zinc oxide.  Some candidates failed to specify that X was 
hydrated  copper(II) sulfate.  Others simply gave the names of the solids without describing 
any of the observations while others provided incomplete descriptions. 

Q 12. This question was chosen by a notable number of low achieving candidates.  Most 
presented a correct diagram of electrolysis in a beaker or a Hoffman voltammeter, although 
some did not provide any means for gas collection.  Candidates seemed to experience 
some difficulties in providing half equations.  Many candidates either switched the equations 
at the electrodes, or gave the correct equation at the cathode but not at the anode.  A good 
number of candidates performed relatively well in the calculation, with the commonest 
mistake being in calculating the amount of Faradays required for one mole of product.  
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Other candidates were clueless about this calculation, however, with some trying to use the 
equation H = mc∆T. 

Q 13. In part (a), quite a number of candidates could not distinguish between the chemical  
properties of transition  metals and the physical  properties of metals in general .  Most 
candidates did well in part (b), although very few candidates included air as one of the raw 
materials.  Most difficulties seemed to have been encountered in parts (c) and (d).  In part 
(d), notably, the majority of candidates could not provide a suitable chemical equation for the 
rusting of iron (reaction with oxygen and water).  Some candidates provided this as two 
reactions – first with oxygen and then with water.  This was marked as correct. 

Q 14. Although markers were expecting a procedure for the industrial separation of nitrogen from 
air, some candidates provided a lab procedure in (a).  Such cases were accepted as correct.  
Answers which confused the two procedures were awarded marks only on one of the 
procedures (the first to be indicated by the candidate).  Other than that, candidates did well 
in most parts of this question except that in part (c)(ii) many candidates tended to leave out 
why the number of fruitful collisions increases while in (c)(iii) many lost marks because they 
failed to mention the compromise between the rate and the yield for the production of 
ammonia.  A large number of candidates failed to note that chlorine was in excess in part (d) 
and hence affected the final volume.  Some candidates opt to provide no working for 
mathematical questions and were penalised as per the marking scheme (the numerical 
answer with correct units carries only 1 mark). 

Paper IIB 
Q 1. This true-or-false-type question was well-answered by most candidates, with no candidate 

scoring no marks in this question. 
Q 2. This question was also well-answered by most candidates.  About one in every ten 

candidates did not use the term ‘semi-permeable’ twice, however this was not the only 
mistake in this question. 

Q 3. Candidates had difficulties with this question, having problems in recalling the substances 
needed for the preparation of oxygen and reasons why oxygen is collected over water.  
Candidates suggested all sorts of chemical to produce oxygen, such as hydrogen, chlorine, 
magnesium and hydrochloric acid.  In such instances, the guess seemed to be completely 
random as the suggested chemical did not even contain oxygen atoms, suggesting a very 
poor understanding of chemistry.  Some candidates did not write the full name of the 
catalyst, resorting instead to ‘manganese oxide’.  This was obviously marked incorrect, as 
were formulae for the substances since the question emphasised that names should be 
used.  

Q 4. Only about two out of every ten candidates filled in the table correctly, which assessed 
candidates’ ability to recall the colours imparted to a Bunsen flame by sodium, potassium 
and calcium salts.  Most candidates were unable to answer the second part of the question, 
assessing candidates’ ability to recall the procedure to carry out a flame test.  Those who 
attempted this question mediocrely, usually seemed ignorant of the use of nichrome wire 
and suggested other apparatus, such as a spatula, for the test.  Very few candidates 
referred to the use of concentrated hydrochloric acid to clean this apparatus. 

Q 5. This question was poorly answered.  Not only did most candidates seem to have little 
knowledge of the reactions of concentrated sulfuric acid, but they seemed to be have 
insurmountable difficulties in constructing chemical equations, even when half of the 
equation was provided for them. 

Q 6. Less than half of the candidates showed the ability to differentiate between the electronic 
configuration of an atom and that of an ion.  Candidates failing to show the ability to write 
the correct electronic configuration of an atom were also quite common.  More difficulties 
were found in recalling the name given to Group I metals and in explaining their relativities 
based on their electronic configuration.   

Q 7. Only about three in every twenty candidates did not draw the correct structure of pentane.  
Less candidates, however, were able to name this hydrocarbon and identify the homologous 
series it belongs to.  Structures of the hydrocarbon without hydrogen atoms were not 
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accepted.  Much more difficulties were evident when it came to isomerism.  Overall, this 
question was relatively well answered as, at least, the mean score surpasses 50%. 

Q 8. Although this question, like the previous one, dealt with organic chemistry, it was much 
worse answered by candidates.  Candidates had difficulties answering all parts of the 
question.  Most marks were gained in part (d). 

Q 9. Few candidates did well in this question.  Most answers seemed random.  
Q 10. Candidates were most likely to be awarded full marks or zero marks in this question, 

showing, as evident during marking, that candidates either knew how to solve this 
mathematical problem and did so correctly or showed to have no clue about how to solve 
such problem. 

Q 11. This question was avoided by most candidates.  Those who attempted it, usually did not 
score high marks.  Marks were more likely to be gained in the third part of the question 
involving a calculation. 

Q 12. Most candidates attempting this question were able to distinguish an oxidation and a 
reduction reaction in part (c).  Marks were also gained when labelling the apparatus in part 
(a).  A good number of candidates showed some knowledge of the calculation involved in 
electrochemistry at this level, although very few candidates successfully solved part (f) 
completely. 

Q 13. Candidate responses to this question were varied with no evident trend.  Some candidates 
could only answer the first part of the question, while others fared better in the parts dealing 
with equilibrium.  A number of candidates did not recall the percentage of nitrogen in air or 
uses of ammonia. 

Q 14. It was surprising that a good number of candidates chose this question without then being 
able to distinguish between chemical and physical properties or to recall steps in the blast 
furnace.  As in question 12, most candidates gained a few marks in the mathematical 
calculation in part (c) although very few were able to completely solve this problem. 
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