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1.

General Statistics

The number of candidates opting for Paper I and Paper IIA was 698, while 127 candidates opted
for Paper I and Paper IIB. Thus a total of 825 candidates applied for SEC Chemistry in the May
2012 session. The details regarding the candidates’ performance are shown in Table 1.
Table 1: Number and percentage of candidates per grade – May 2012 session
Grade
1
2
3
4
5
6
7
U abs Total
116
7
N 90 127 156 131 71


698
PI & PIIA candidates
16.6 1.0 100.0
% 12.9 18.2 22.3 18.8 10.2


12
17
17
16
58
7
N



127
PI & PIIB candidates
9.4 13.4 13.4 12.6 45.7 5.5 100.0
%



17
16 174 14
N 90 127 156 143 88
825
All candidates
% 10.9 15.4 18.9 17.3 10.7 2.1 1.9 21.1 1.7 100.0
The information in Table 1 is reported graphically and plotted in three separate graphs: the
percentage of Paper I and Paper IIA per grade in Figure 1, the percentage of Paper I and Paper
IIB per grade in Figure 2, and the percentage candidates considering the whole population of
candidates in Figure 3.

Figure 1: Percentage of Paper I & Paper IIA candidates per grade – May 2012 session
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Figure 2: Percentage of Paper I & Paper IIB candidates per grade – May 2012 session

Figure 3: Percentage of candidates per grade – May 2012 session
2.

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 separately for each year.
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Table 2: Number and percentage of candidates per option per year – 2006 to 2012
Option A Option B Total
%
%
Year N
N
N
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
2010 721 79.4 187 20.6 908
2011 644 77.0 192 23.0 836
2012 698 84.6 127 15.4 825
As can be seen from the data in Table 2, there was an increase in the number of candidates
registering for SEC Chemistry from 863 in 2006 to 1009 on 2008. There was then a steady
decrease in the number of candidates sitting for SEC Chemistry with the lowest number in these
last eight years – at 825 – registered in this last May 2012 session. It is evident that the
proportion of SEC Chemistry candidates choosing option A was always considerably higher than
the fraction of those taking option B. The percentage of candidates choosing option A in May
2012 was the highest since 2006, at 84.6%.
The data presented in Table 2 is plotted and represented in the two graphs in Figures 4 and 5.

Figure 4: Number of candidates per May session – 2006 to 2012
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Figure 5: Percentage of candidates per paper type (A and B) – 2006 to 2012
3.

Statistics for each individual paper

Tables 2 to 5 depict data for the Paper I and Paper IIA candidates:
(i) Table 2 reports general statistical information about Paper I, namely, the maximum mark, the
number of candidates that scored zero marks, the three common measures of central tendency
(mean, median and mode) and the standard deviation for every question;
(ii) Table 3 reports the same information and data about the questions in Paper IIA;
(iii)As candidates had to choose two questions out of four in Section B of Paper IIA, Table 4
gives the choice per question in Section B of Paper IIA (two out of four) in terms of raw
numbers and as a percentage; and
(iv)Table 5 reports the number of Paper I and Paper IIA option candidates (excluding the
absentees) that scored zero marks, together with the three common measures of central tendency
(mean, median and mode) and the standard deviation when considering the candidates’ global
percentage mark.
Table 2: PI & PIIA candidates – Data for Paper I
Question No. Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11
Max mark
7
6
6
5
6
6
5
5
7
7
20
0
33
1
44 172 68
50 119
5
22
2
No. of zeroes
6.4 3.3 4.2 3.4 2.8 4.6 3.2 2.7 4.6 4.0 9.1
Mean (raw)
91.4 55.8 70.5 68.7 46.6 77.2 63.8 54.3 66.0 57.4 45.7
Mean (%)
7.0 3.0 4.0 4.0 2.5 6.0 3.5 3.0 5.0 5.0 9.0
Median
7.0 3.0 6.0 5.0 0.0 6.0 4.5 5.0 4.0 6.0 14.0
Mode
Standard Dev. 1.0 1.6 1.4 1.6 2.3 2.0 1.5 1.8 1.4 2.5 4.5
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Q12
20
8
10.1
50.3
11.0
15.0
5.6

Total
100
0
58.6
58.6
61.0
82.0
20.6
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Table 3: PI & PIIA candidates – Data for Paper IIA
Question No.
Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 Total
Max mark
6
5
6
6
5
5
6
7
8
6
20
20
20
20
100
16
14
41
29 122 22
27
19
28
36
4
9
5
2
0
No. of zeroes
3.2
3.3
3.1
3.9
2.7
2.8
2.8
5.0
3.8
3.5
13.5
7.2
9.9
11.9
58.0
Mean (raw)
53.0 65.3 51.5 65.8 53.4 56.9 47.5 71.1 47.1 59.2 67.7 35.8 49.3 59.3 58.0
Mean (%)
3.0 3.5 3.5 4.0 2.5 3.0 2.5 6.0 4.0 4.0 14.0 6.5 10.5 12.0 59.5
Median
2.0 3.5 3.5 5.0 5.0 3.0 2.0 7.0 3.0 3.0 13.0 0.0 13.0 10.0 67.0
Mode
Standard Dev. 1.4 1.1 1.6 1.7 1.9 1.1 1.4 2.1 1.9 1.8 4.1 5.2 4.6 5.4 19.3
Table 4: PI & PIIA candidates – Choice in questions 11 to 14 in Paper IIA
Question No.
Q11 Q12 Q13 Q14
No. of choices (N) 627 71 295 379
No. of choices (%) 89.8 10.2 42.3 54.3
Table 5: PI & PIIA candidates – Data for final global mark (excluding absent candidates)
0
No. of zeroes
62.0
Mean (%)
64.1
Median (%)
86.0
Mode (%)
Standard Deviation 18.2
Likewise, Tables 6 to 9 report the data for the Paper I and Paper IIB candidates, giving similar
information as that depicted in Tables 2 to 5 respectively.
Table 6: PI & PIIB candidates – Data for Paper I
Question No.
Q1 Q2 Q3 Q4 Q5 Q6
Max mark
7
6
6
5
6
6
0
37
3
48 82 45
No. of zeroes
5.3 1.4 2.7 1.3 0.6 2.1
Mean (raw)
75.5 23.6 45.2 26.6 9.3 35.6
Mean (%)
6.0 1.0 2.5 1.0 0.0 1.0
Median
6.0 0.0 2.0 0.0 0.0 0.0
Mode
Standard Dev. 1.3 1.3 1.4 1.5 1.2 2.3

Q7 Q8 Q9 Q10 Q11 Q12 Total
5
5
7
7
20
20
100
43
62
5
28
1
10
0
1.1 0.8 3.0 1.2 3.8 3.2 26.6
22.0 16.9 42.5 17.5 18.9 16.0 26.6
1.0 0.0 3.0 1.0 3.0 2.0 23.8
0.0 0.0 3.0 1.0 2.0 1.0 11.0
1.2 1.2 1.5 1.4 2.6 3.1 13.3

Table 7: PI & PIIB candidates – Data for Paper IIB
Question No.
Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 Total
Max mark
6
6
7
6
6
6
7
5
5
6
20
20
20
20
100
31
9
0
32
17
70
40
65
38
16
1
10
1
5
0
No. of zeroes
1.3 2.1 4.9 0.9 1.8 0.9 1.4 0.6 1.2 2.6 10.3 2.7 7.1 3.3 33.3
Mean (raw)
22.5 34.6 70.1 15.5 29.7 14.4 19.6 12.3 23.5 43.6 51.5 13.4 35.3 16.3 33.3
Mean (%)
1.0 2.0 5.0 0.5 1.0 0.0 1.0 0.0 0.5 3.0 11.0 0.0 7.5 3.0 33.5
Median
0.0 1.0 6.0 0.0 1.0 0.0 0.0 0.0 0.0 2.0 7.5 0.0 1.0 1.0 26.0
Mode
Standard Dev. 1.4 1.3 1.4 1.0 1.4 1.6 1.4 1.0 1.3 1.6 4.3 4.1 4.5 2.8 15.6
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Table 8: PI & PIIB candidates – Choice in questions 11 to 14 in Paper IIB
Question No.
Q11 Q12 Q13 Q14
65
29
No. of choices (N) 107 17
No. of choices (%) 84.3 13.4 51.2 22.8
Table 9: PI & PIIB candidates – Data for final global mark (excluding absent candidates)
0
0
No. of zeroes
33.9 62.0
Mean (%)
32.9 64.1
Median (%)
9.0 86.0
Mode (%)
Standard Deviation 14.4 18.2
4.

Markers’ comments

4.1

Paper I – Section A

Q1. (a) Mostly correct. The most common mistakes were that candidates incorrectly gave
nitrogen or nitrogen dioxide as being produced rather than nitric acid in the manufacture of
sodium hydroxide.
(b) Mostly correct. The most common mistake was using dilute instead of concentrated
sodium chloride solution.
Q2. (a) (i) While most candidates were able to give the correct equation for the heating of
magnesium ribbon in oxygen, a number had problems giving the equation for the action
of heat on and did not give a correct balanced equation for the decomposition of
lead(II)nitrate. Some candidates were not able to write formulae correctly and thus
balance simple equations.
(ii) Mostly correct although some did not balance the equation.
(b) Most candidates answered this section correctly. A number of candidates seemed
unsure of the word ‘observation’ and instead gave descriptive conclusions.
(c) Many candidates gave overly simplistic and irrelevant precautions such as ‘use a lab
coat’, ‘use safety glasses’ and use a ‘fume cupboard’. Only a few candidates mentioned
that the flame should not be viewed directly.
Q3. (a) (i) While a number of candidates were able to identify that a sugar solution does not
contain free ions, some wrote that it did not contain ‘free electrons’. A number of
candidates were unable to differentiate between ‘free electrons’ and ‘free ions’ and
used the two interchangeably. Some candidates stated incorrectly that there is a
covalent bond between the sugar molecules and water molecules.
(ii) Most answers were correct, although some gave hydrogen at the anode and oxygen
at the cathode. A few students also wrote that sulfur dioxide is produced as a result of
electrolysis.
(b) (i) Most candidates gave a correct answer.
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(ii) A significant number of candidates gave copper, silver or iron. Some candidates
gave sodium, which is not an appropriate answer due to the problems encountered in
the presence of water.
(ii) Most candidates gave a correct answer.
Q4. (a) (i) In general a good number of candidates answered this question correctly, giving all
the correct formulae and balancing. A number of candidates had problems identifying
the products and gave incorrect formulae, as in the case of potassium sulfate which was
often incorrectly given as ‘KSO4’. A number of candidates gave NH4OH instead of
NH3 and H2O. Partial credit was given for these answers.
(ii) Many incorrect answers resulted from the fact that candidates were not specific
with their answers, e.g. ‘litmus’ was often given as an answer without specifying colour
changes or indicating that it has to be moist/damp. No credit was given to those who
did not specify that the litmus changes colour and mention only the blue colour. It
should also be noted that ammonia does not bleach and ‘taking a cautious smell’ is not
a conclusive answer.
Some candidates were unsure of what a ‘chemical’ test is.
(b) This was generally answered correctly. Only a few candidates were unable to
distinguish between ionic and covalent bonding.
A very small number of candidates gave a diagram which showed the atoms being
joined by a separate loop; as mentioned in previous reports, this is not acceptable. It
was common to see the nitrogen atom in the ammonia molecule with two electrons
missing. Answers based on NH4 got no credit.
It is interesting to note that, in most cases, candidates either scored well or very badly in
this question.
Q5. Given the fact that this was an extremely straightforward question, it is worrying as to how
many candidates did not give a correct answer. Many candidates were unable to identify
ions and simply wrote out the entire equation exactly as it was and added charges to
everything. A significant number of candidates did not give the state symbols which are
essential in ionic equations. A few candidates gave word equations instead of ionic
equations.
Q6. A significant number of candidates answered this question correctly. In a few cases
answers tended to be ‘puzzling’. Candidates must not go overboard with the number of
significant figures given in their answers; answers with six decimal places were not
uncommon.
Q7. (a) Generally well answered. A few gave incorrect formulae.
(b) Many candidates did not give clear observations. In particular they failed to describe
the change and simply gave a one word answer. Several answers were incorrect or not
precise, e.g. ‘yellow gas released’, ‘yellow colour fades’, ‘sulfur is decolorised’.
(c) Very few candidates mention that the gas has to be collected using a gas syringe. Many
answered ‘downward delivery’ which was awarded partial credit. No credit was given to
collection of sulfur dioxide over water.
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Q8. The answers to this organic question ranged from very good to very poor.
(a) (i) Generally well-answered.
(ii) Several alkynes were noted. A common error was giving ethanol as an isomer of
‘C’. Some students did not realise that the question asked for the “formula of a
compound, which belongs to a different homologous series” and gave the formula of a
compound in the same homologous series.
(b) Some candidates are under the impression that drawing the –OH group vertically or
horizontally in the structural formula or in a different direction gives isomers of ethanol!
Very few candidates gave the structure of ethoxyethane.
(c) Many candidates answered correctly, however a number of candidates erroneously
wrote ‘C2H5CONa’.
Q9. (a) Most candidates answered this question correctly.
(b) (i) Most candidates answered this question correctly.
(ii) While many candidates gave the correct answer as period 3, a common mistake was
to put element T in Period 2 or else to give Group 2 as an answer.
(iii)Generally well-answered. A number of candidates did not realise that an ionic
substance is formed and as such it would have a high melting point.
(c) (i) Several candidates correctly circled iodine as being Q. Many candidates answered
diamond or graphite.
(ii) Very few candidates gave a correct answer to this question, and a variety of
answers was noted: iodine expected to light a bulb, somebody suggested ‘smashing
iodine’, many mentioned conductivity as a test for iodine – anything as long as the
space for the answer was not left empty! Spelling mistakes as ‘sublimansion’ were also
noted.
Q10. (a), (b) and (c) This question proved to be a serious stumbling block to a considerable
number of candidates, maybe because it was not presented in the ‘usual’ format candidates
‘expect’ for a kinetics question. Many candidates showed that they had some memorised
‘pattern’ and were unable to interpret the information in the question and provide a suitable
graph. In general, where part (a) was answered correctly, parts (b) and (c) were answered
correctly too, and vice versa.
Very few candidates realised that the concentration of hydrochloric acid decreases with
time. Therefore, most candidates gave an incorrect graph showing an increase in the
concentration of hydrochloric acid with time instead. Some others labeled and used the
axes the wrong way round.
One notes also that the better students scored highly on this question.
(d) Very few candidates were able to obtain the mark awarded for this question as many
did not specify that there would be an increased number of collisions. Very few candidates
mentioned that increasing the concentration of the acid will increase the amount of H+ ions
and will result in more frequent collisions, thus increasing the number of successful
collisions and consequently the rate of reaction.
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4.2

Paper I – Section B

Q11. (a) (i) Most candidates correctly mentioned that an indicator is used to indicate the endpoint of the titration.
(ii) Again most candidates correctly identified the conical flask.
(iii)Although the colours were stated in the question, some answers gave colour
changes associated with phenolphthalein, completely disregarding the information
given in the question. Few candidates mentioned that the colour change at the endpoint will be from yellow to orange. Since the question required a colour change, full
credit was given to those answers which gave the colour change from yellow to
orange.
(b) A considerable number of candidates included the overshot titre value to work out the
average titre value.
(c) to (g) The answers ranged from very good to very poor. While many candidates were
able to calculate correctly and managed to work out the percentage by mass of sodium
chloride in the contaminated mixture, there were also a considerable number of candidates
who displayed a very poor understanding of the concept of the mole. A number of
candidates managed to work out parts (c) and (d) but failed to find the number of moles of
sodium carbonate in 250 cm3. Common mistakes included the assumption that 3.5g of the
sample was all sodium carbonate, while some candidates misread the question and
calculated the mass of sodium chloride instead. Very few candidates managed to work out
properly the calculation for the percentage by mass of sodium chloride in the mixture.
One also notes that a number of answers are not obtained by working from first principles.
(h) If sulfuric acid had been used, 6.475 cm3 would have been required since H2SO4 is
diprotic while HCl is monoprotic. Full credit was awarded for answers which said that
H2SO4 releases two H+ ions while HCl releases only one H+. A considerable number of
candidates worked out the calculation to show that half the volume would be required,
although this was not strictly necessary. The number of candidates who were able to
answer this question correctly was not high.
(i) Almost all candidates were able to identify the ‘pipette’ but most neglected to mention
the ‘pipette filler’. Incorrect answers included teat pipettes and the very interesting
‘Russian pipettes’ [?].
(j) The answers were varied. Very few candidates managed to give two valid reasons.
Many candidates mentioned an overshot end-point, which was considered as correct.
Incorrect answers included parallax errors, contaminants, etc.
(k) As was the case in part (j), the examiners encountered several misconceptions. This is
very disappointing and worrying considering that volumetric analysis is one of the core
experiments presented by the students for their school-based assessment component. Many
candidates did not consider the plastic container as the correct piece of apparatus to weigh
the solid in. This shows that many candidates are not familiar with the correct weighing
procedure. Most candidates did not consider that the solid sticks to the filter paper and so
cannot be transferred quantitatively. Others opted for a filter paper because its mass is
negligible and/or that it would help to dry the solid to be weighed. Arguments against the
filter paper included that a filter paper has holes in it and the solid will drop through.
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Several candidates showed lack of proper knowledge of how one should prepare a standard
solution.
Q12. (a) (i) The majority of candidates who answered this part correctly were then able to
answer parts (ii) and (iii) correctly too. Most candidates were able to identify
‘hydrogen’ though many gave metals other than iron. Very few candidates identified all
the unknowns. Many confused iron with magnesium. Others did not give the oxidation
number of iron for Q and Y and therefore obtained partial credit.
(ii) Only a handful of candidates gave the mixed oxide of iron and hydrogen as the
products of the reaction.
(iii)Most of the candidates who identified Q correctly gave a correct equation. The
ionic equation in this part proved a big hurdle for several students.
(b) (i) As with part (a), the majority of candidates who answered part (i) correctly were
then able to answer the rest of the questions correctly too. Very few candidates
identified all the unknowns although many candidates identified W, B and N correctly
as copper(II) oxide, copper and water respectively. Many candidates did not specify
that copper was copper(II). Incorrect formulae as CuNO3 still crop up.
(ii) Most candidates gave a correct chemical equation.
(iii)Most candidates gave a correct chemical equation with the proper state symbols.
(iv) Most candidates correctly gave the colour changes that take place when either
anhydrous copper(II) sulfate or cobalt(II) chloride are exposed to water. Some
candidates gave melting and boiling points as a test for water, which is not a correct
answer. The data specifically mentioned ‘droplets’ and so N cannot be steam. Moreover
it is to be noted that anhydrous copper(II) sulfate is a powder and not crystalline.
(v) Most candidates gave a correct answer indicating the formation of black CuO and
water as the products of the thermal decomposition of Cu(OH)2.
The majority of candidates scored better marks on the second part of the question than the
first. It could be that many students did not know that when iron reacts with steam Fe3O4
(not Fe2O3) is formed.
4.3

Paper IIA – Section A

Q1. (a) (i) Many candidates misunderstood the situation presented in the question and gave
answers which were out of point. Many also only referred to one of the gas jars, thus
failing to fully answer the question. At the start the concentration of bromine is zero
and not ‘low concentration’. A statement ‘amount of gas in A is higher than that in B’
got no credit.
(ii) and (iii) Generally well answered.
(iv)This experiment should be carried out in a fume cupboard, due to the toxicity of
bromine. Many irrelevant precautions were given such as ‘use a lab coat’ and ‘wear
safety glasses’ and ‘gloves’ are not specific to this experiment. Certainly, ‘one should
not smell it’!
(b) Not very well-answered. Some answers accounted for the random motion of bromine as
being due to the invisible air molecules, completely disregarding the more significant
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water molecules. A number of candidates showed that they were not aware of which
particles were being observed and why.
Q2. (a) Well-answered.
(b) This was generally answered correctly. Some candidates must have misread the
question and did not realise that the question was based on KCl.
(c) Very few candidates were able to obtain the full 2 marks, as most showed that they were
unable to interpret data from a graph. Answers to this part of the question lacked detail.
Most did not include the fact that precipitation starts at 55 0C, although several included
that, as the temperature decreases, solubility decreases. Other answers included that the
process slows down but this is obviously not easily verifiable.
Q3. This was another straightforward question which was generally answered poorly, the main
failings being the indiscriminate interchange of very important terms, e.g., ions/electrons
and atoms/nuclei.
(a) Many candidates revealed misconceptions when answering this question. Very few
were able to properly describe the bonding in each case. It is incorrect to say that in NaCl
the Na has lost an electron which the Cl has gained. Similarly, an answer which simply
says ‘bonding between a metal and a non-metal’ gets no credit. Some answers describing
the bonding in copper were way-out, with answers implying that copper contains giant
covalent bonding being not uncommon. Copper cannot be described as containing ‘atoms’
surrounded by a sea of electrons. A number also wrote that copper has ionic bonding.
(b) (i) and (ii) Most candidates showed that they are unable to distinguish between ‘free
ions’ and ‘free electrons’ and used the two terms interchangeably. These parts were rife
with inaccuracies, a major one being that in graphite the electrons travel from one layer to
the one above or the one underneath. Some candidates also said that ‘graphite has weak
Van der Waals’ forces of attraction which help to conduct electricity’. Such answers show
that certain concepts are not well-grasped and indicate that the diagrammatic representation
of Van der Waals’ forces may lead to confusion with a flow of electrons.
(c) The conduction of electricity in a solution of sodium chloride is due to mobile/free ions
and not to a flow of electrons.
Q4. (a) (i) and (ii) were fairly well-attempted and generally answered correctly.
(b) Statements saying that isomers have the same general formula/same chemical formula
but a different structure got no credit. It should also be noted that isomers do not always
belong to the same homologous series.
Some candidates did not collect marks in this question as they were too vague with their
answers. For example ‘same formula’ was often seen as an answer and this was not
acceptable.
(c) Part (i) was fairly well-answered, while in part (ii) it must be emphasised that ethanoic
acid is found in vinegar, but ethanoic acid is not vinegar.
Q5. (a) Some candidates mixed up ‘same temperature and pressure’ with STP and invoked
22.4dm3 as the volume of 1 mole, continuing with the calculation accordingly. Some
candidates gave overly complicated answers, revealing that they have not grasped the
concept properly.
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(b) This was mostly answered correctly, though some candidates failed to realise the
correct formula to use. The weaker students had a problem with the gas equation whilst
some others did not convert the temperature to Kelvin.
Q6. (a) Most candidates did well on this question. However in part (ii) some attempted to
calculate the percentage H2O in CuSO4.xH2O without knowing the value of x. In part (iii)
some described the change as occurring from a blue ‘solution’ of CuSO4.xH2O to a white
powder.
(b) Only a handful of candidates were able to give a complete answer to this part of the
question. The majority failed to describe the process of cooling and re-weighing and simply
stated that the mass must remain the same. ‘Heating to constant mass’ does not seem to be
a familiar process. Very few described how the solid is heated, cooled and weighed, with
the process being repeated until equal masses are recorded.
Q7. (a) (i) and (ii) The majority of candidates answered this question correctly. However in
part (a)(ii) the fact that 1F is associated with 1 mole of electrons escaped several students.
(b) (i) Many candidates gave the wrong half equation.
(ii) Many candidates failed to realise that the question required a simple calculation in
order to get the change in mass at the anode, and so they lost most of the marks. In part
(b)(ii) it was not uncommon to find answers quoted to seven decimal places!
(c) Many incorrect answers to this question were given.
Q8. The symbol M represents a concentration in mol dm-3 and thus M does not represent moles.
The use of M as a unit of concentration should be strongly discouraged.
(a) Mostly well-answered, but it is unfortunate to still encounter calculations that are not
worked from first principles.
(b) The equation Q = mc∆Ө was given in the rubric. However several used ‘1’ instead of
62.5g. The units for Q were often missing or else incorrectly given as C. The principal
mistake encountered in this question was that the mass was worked incorrectly.
Q9. (a) The aim of the question was to test the understanding of the commonly used terms
‘electronic configuration’ and ‘chemical properties’. A typical answer should have included
that the elements in the question all have seven electrons in their outermost shell and
undergo similar chemical reactions. It might be that even some of the better candidates did
not fare well probably because they found difficulty expressing themselves.
(b) Part (i) was well-answered but in part (ii) some either gave the traditional equation or
no equation at all. The colour change from a greenish-yellow gas and a colourless solution
to the orange-red bromine was either partly missing or multi-hued. A number of candidates
once again had problems giving ionic equations. Some could not predict whether a
reaction would take place or not.
(c) Very few candidates gave a correct answer to this question. Answers given as ‘halogen
reactions’, ‘precipitation’ or ‘substitution’ got no credit. A large number of candidates did
not give the correct answer, i.e. redox reactions.
(d) Performance in this question was satisfactory to poor. ‘Down a group’ is the accepted
term, and not ‘up the group’.
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Q10. (a) The answers to part (a) were generally correct and scored full marks.
(b) In part (b) very few answers included that there needs to be a compromise between
yield and rate. A very low temperature, as suggested by Le Chatelier’s principle, would
render the process too slow.
Although the standard of work presented by a number of candidates was very good, there was a
range of performances. A significant number of scripts showed lack of precise statements and
application of basic concepts in chemistry. The examiners stress once again the importance of
the understanding of concepts as opposed to rote learning.
4.4

Paper IIA – Section B

Q11. The majority of candidates selected this question.
(a) Most candidates answered this part of the question correctly, although a few had
problems with ‘physical properties’.
(i) Several candidates made no distinction between alkali metals (Group I) and alkaline
earth metals (Group II).
(ii) and (iii) were generally well-answered although it is to be noted that MgO is formed
in the reaction with steam.
(iv) Most could explain that reactivity increases down the group but the examples given
show a lack of application of the concepts. A reaction of K with NaOH, or the reaction
of K with NaCl, or the reaction of Fr with water are hardly appropriate examples. Rote
learning was very evident.
(v) and (vi) Only a relatively low number of candidates got no credit in these questions.
However misconceptions abound about what constitutes an ionic bond. Many
incorrectly stated that a covalent bond is a weak bond.
(b) Most candidates obtained full credit although some answers included that the transition
elements form ‘colourful’ compounds. Some candidates had difficulties explaining the term
‘variable valency’. No marks could be awarded for answers which included their use as
conductors of heat and electricity since these are properties of all metals and not of
transition elements in particular.
Q12. This question was selected by very few candidates. The quality of the answers given varied
considerably from one candidate to the next. On the one hand there were near-perfect
answers showing a clear understanding of the way salts are prepared, what steps and
precautions need to be carried out in each case and including a clear, well-labelled diagram.
On the other hand, some answers were so poor as to barely obtain a quarter of the marks.
Some candidates suggested adding sodium to hydrochloric acid or copper to sulfuric acid.
Others gave the same method of preparation for all four required salts. The overall mark on
this question were rather low, mainly due to inappropriate experimental methods. Lack of
familiarity with crystallisation techniques was very evident. It is to be noted that
crystallisation involving direct heating does not always give the desired results.
(a) A preparation by titration must either include how the indicator is to be removed, or
else explain that a subsequent titration is carried out once an accurate end-point using an
indicator has been determined.
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(b) Excess of the base, CuO, must be used so as to ensure that all the acid is used up.
Crystallisation must also be included in the answer. Reactions of copper with dilute
sulfuric acid got no credit.
(c) Some answers showed a lack of thought and/or application of basic chemistry
principles. Adding potassium to nitric acid or adding potassium to sodium nitrate solution
are hardly recommended preparations of potassium nitrate.
(d) This preparation was the best answered and many of the candidates who attempted this
question scored well. The use of carbonic acid is not recommended.
Q13. (a) Parts (i) to (v) were generally answered correctly.
(i) Saturated compounds are best described as compounds which contain only single
bonds rather than as compounds in which all the bonds are used. Thus unsaturated
compounds cannot be described as compounds in which not all the bonds are used.
(ii) and (iii) Many scored full marks.
(iv) Not all the answers contained the required detail. Full credit was awarded to those
answers which included decolorisation of orange-red bromine with alkenes in the dark.
(v) Mainly well-answered, but equations representing the halogenation of alkanes often
incorrectly gave hydrogen as one of the products.
(vi) Very few scored all the marks. Most referred to the strength of intramolecular
forces rather than intermolecular forces. Many could not relate the high melting and
boiling points to the presence of a large surface area and the stronger Van der Waals’
forces.
(b) (i) A good number of candidates answered correctly. Some however did obtain the full
4 marks as their answers were overly simplistic and lacked the required detail.
(ii) Many answers just reproduced whole irrelevant excerpts from memory work.
{C2H4}n is not a valid representation of the polymer polyethene.
Q14. (a) This part of the question was generally answered correctly. A common mistake was
that many candidates included oxygen as a product in a decomposition reaction.
(i) Several answers were valid.
(ii) and (iii) Generally well-answered.
(b) Again many candidates included oxygen as a product in a decomposition reaction.
(i) Most answered correctly.
(ii) Most answers got full credit describing how the blue-green solid changed into a
black solid.
(iii)Generally well-answered. A number of candidates failed to answer in full and gave
either a description or a chemical equation for the test, but not both.
(iv)Calcium compounds give a brick-red/orange-red flame, which distinguishes
calcium compounds from others which give a more specific red colour in a flame.
(c) All parts were well-answered.
(d) Only the weaker students did not score full marks. In part (ii) esterification is an
equilibrium reaction. ‘Esterification’ is a technical term and as such the correct spelling of
such terms is expected.
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4.5

Paper IIB – Section A

Q1. (a) (i) Few candidates drew the proper structure. Many gave a dot-cross diagram.
(ii) Very few candidates answered correctly.
(iii)Most candidates answered this question correctly.
(b) Many candidates gave general properties of metals instead of properties of transition
metals.
Q2. (a) (i) Most candidates gave the correct answer. Many described the colour of bromine as
brown instead of orange.
(ii) Most candidates incorrectly gave evaporation as the answer.
(iii)Very few candidates mentioned the fume cupboard as a safe place to carry out the
experiment.
(b) Only a handful answered the question correctly.
Q3. (a) Most candidates gave the correct answers.
(b) (i) and (ii) Again most candidates gave the correct answer.
(iii)Very few candidates mentioned that the salt precipitates out of solution.
Q4. (a) A significant number of candidates gave a balanced equation but some gave NH4OH
instead of NH3 and H2O. Partial credit was given for these answers.
(b) Only a handful of candidates managed to give the correct ionic equation.
(c) Very few gave a correct explanation.
Q5. (a) Most candidates gave correct answers except in part (iv), where many did not know the
products of the reaction, i.e. ethanol and CO2.
(b) Most candidates gave correct answers.
Q6. Very few candidates worked out the calculations correctly. Most candidates did not realise
that they had to use the stoichiometry of the equation for the calculations.
Q7. (a) (i) Most candidates gave the correct equation.
(ii) Only a few candidates realised that they had to convert minutes into seconds in
order to calculate the quantity of electricity.
(b) (i) Most candidates knew how to work out the calculation.
(ii) Nearly nobody managed to work out this question.
Q8. (a) Only a few candidates gave a correct equation. Many included oxygen as a reactant.
(b) Very few gave the correct colour change.
(c) Most candidates did not even attempt this question.
Q9. (a) Most candidates did not even attempt this question.
(b) Very few attempted this question, but those who did worked out the calculation
correctly.
(c) Most candidates did not even attempt this question.
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Q10. (a) (i) Very few candidates gave a correct explanation. Many commented on the
exothermicity of the reaction.
(ii) The majority of candidates managed to give at least two factors that affect the
position of equilibrium.
(b) Mostly incorrect. Many candidates gave ‘catalyst’ as the answer.
4.6

Paper IIB – Section B

Q11. (a) Most candidates answered correctly.
(b) (i) Very few managed to realise that there is only one electron in the outer shell.
(ii) Most candidates identified C as the most reactive.
(iii) Very few candidates gave a correct explanation; most just said that reactivity
increases down the group.
(c) Very few candidates managed to arrange the elements in order of their reactivity.
(d) (i) Most candidates gave a correct answer.
(ii) Only a few candidates mentioned that 4 electrons are shared when W reacts with
other elements.
(e) Most candidates gave incorrect answers.
(f) (i) Most candidates realised that there are 8 electrons in the outer shell but few
concluded that, subsequently, they do not need any more electrons.
(ii) Mostly correct, but some gave inert gases.
(g) Most candidates gave correct answers although some mixed ionic and covalent
bonding.
Q12. Very few candidates attempted this question, and they did not give correct laboratory
procedures for magnesium chloride and lead(II) sulfate.
Q13. (a) Most candidates gave a correct definition of a homologous series.
(b) Most candidates gave the correct name for the first three alkenes but many failed to
give the correct structural formulae.
(c) Very few candidates managed to give a correct explanation.
(d) Few candidates gave a complete definition and many failed to give the correct
structural formulae of the two isomers.
(e) (i) and (ii) Most candidates gave a correct definition for unsaturation but then failed to
explain what addition polymerisation is.
(iii)Very few candidates gave a correct chemical equation for the addition
polymerisation of chloroethene.
(iv)Most students identified one use for PVC.
(f) (i) Few candidates gave a correct balanced equation for the combustion of ethene.
(ii) Many candidates identified why incomplete combustion is hazardous.
Q14. Very few candidates attempted the question.
(a) Very few identified gas A and solutions B and C, and hence did not give the correct
chemical equations.
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(b) Many candidates did not identify gas A as H2S and thus did not answer the question
correctly.
(c) Very few candidates managed to identify solution C as H2SO3. Those who identified
solution C then continued to explain correctly its presence in the environment and the
effects of acid rain.
(d) (i) Few candidates gave the correct colour change that takes place when SO2 reacts
with acidified dichromate.
(ii) Many candidates gave litmus paper as another test for the presence of SO2 and
where given partial credit.
(e) Most candidates gave at least one correct industrial use for SO2.
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