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SEC Chemistry 
May 2009 Session 

Examiners’ Report 
 
 
Part 1: Statistical Information 
 
A total of 915 candidates sat for the Chemistry SEC examination in May 2009. Table 1 summarizes the candidates’ 
performance in the examination. 
 
Table 1: Distribution of the grades awarded for SEC Chemistry May 2009 
GRADE 1 2 3 4 5 6 7 U ABS TOTAL 
PAPER A 80 137 155 144 82     122 5 725 
PAPER B       25 26 27 24 81 7 190 
TOTAL 80 137 155 169 108 27 24 203 12 915 
% OF 
TOTAL 8.74 14.97 16.94 18.47 11.80 2.95 2.62 22.19 1.31 100 
 

As in previous years the number of candidates opting to sit for Paper 2A was much greater than the number of 
candidates opting to sit for Paper 2B. In fact 79% of the candidates opted for Paper 2A. The pass rate for Paper 2A 
candidates was 82% while 54% of Paper 2B candidates were awarded Grade 7 or better. Twelve candidates did not 
sit for any of the papers and did not present their coursework and were regarded as Absent. 

Part 2: Comments regarding performance 
 
Overall Comments 
 
When considering the candidates’ performance overall, one can observe that the overall marks were distributed over 
a wide range. In fact when considering the total marks for Paper 1, Paper 2A and the coursework component, the 
total marks ranged between 7% and 90%. On the other hand the total marks for Paper 1, Paper 2B and the 
coursework component ranged from 2% to 79%. Many candidates were able to answer correctly questions requiring 
recall of knowledge but were less successful when tackling questions requiring them to show understanding and 
application of their knowledge to a slightly unfamiliar context or to an everyday life context. It is an accepted fact 
that students can only really show what they have learnt when they are able to apply what they learn to new 
situations. In many instances, when dealing with such questions, students wrote down something that they had 
memorised whether it was relevant or not. Candidates need to learn how to reason and not simply learn to recall 
facts. Another common observation regards many candidates’ difficulties when dealing with practical situations 
even common practical situations with which they should be familiar. 
 
In the following sections specific comments related to candidates’ performance in each question are given. These 
were compiled by markers as they went through the scripts and try to point out common errors encountered. For 
each item the average mark scored and the Facility Index of the item are given. The Facility Index is an indication of 
how difficult an examination item is for the particular group of students sitting for the examination. A high facility 
index (maximum 1.0) indicates an easy item while a low facility index shows a more difficult item.  
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Remarks on Paper 1 
 
General Comments 

This paper was attempted by 888 candidates. The average mark scored per question and the Facility Index of each 
question in Paper 1 is given in Table 2. The most challenging questions for Paper 1 were Question 11 about alcohols 
and Question 12 about titrations.  

Table 2: Average mark scored and Facility Index of questions in Paper 1 

Question 1 2 3 4 5 6 7 8 9 10 11 12 
Mean 5.4 3.8 4.6 2.9 2.9 4.8 3.2 2.6 2.5 2.9 5.2 7.8 
Maximum 6 6 6 5 6 7 6 6 6 6 20 20 
Facility 
Index 0.90 0.64 0.76 0.57 0.49 0.69 0.54 0.43 0.41 0.49 0.26 0.39 
 

Table 3 gives the average mark scored per question in Paper 1 by candidates opting for Paper 2A together with the 
facility index of each item for this group of students. Table 4 gives the corresponding information for Paper B 
candidates.  

Table 3: Average mark scored and Facility Index of questions in Paper 1 (Paper 2A candidates) 

Question 1 2 3 4 5 6 7 8 9 10 11 12 

Mean 5.5 4.2 4.9 3.2 3.2 5.3 3.7 2.9 2.8 3.4 6.1 8.8 

Maximum 6 6 6 5 6 7 6 6 6 6 20 20 
Facility 
Index 0.92 0.70 0.82 0.64 0.53 0.76 0.61 0.48 0.47 0.56 0.31 0.44 
  

Table 4: Average mark scored and Facility Index of questions in Paper 1 (Paper 2B candidates) 

Question 1 2 3 4 5 6 7 8 9 10 11 12 

Mean 4.9 2.3 3.1 1.4 1.9 2.6 1.5 1.5 0.9 0.9 1.3 3.5 

Maximum 6 6 6 5 6 7 6 6 6 6 20 20 
Facility 
Index 0.81 0.38 0.51 0.29 0.31 0.37 0.24 0.24 0.15 0.16 0.07 0.18 
 

As expected, Paper 2B candidates scored lower marks than Paper 2A candidates in each of the questions. In general 
the performance of most candidates opting for Paper 2B was rather poor. 
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Specific comments about performance in each question 

Section A 

Question 1 (mean score 5.4/6) 

In general, students answered this question well. Some students had difficulty in identifying the condenser, round-
bottomed flask and measuring cylinder. Instead of ‘condenser’, a number of other answers were given: delivery 
tube, micro pipette, pipette, separating funnel, gas syringe, syringe, burette. Otherwise, in most cases, the answers 
were correct. 
 

Question 2 (mean score 3.8/6) 

Generally students did well in this question.  Problems were encountered in parts (b), (e) and (f). In part (a) a 
number of candidates gave ‘tap funnel’ rather than ‘separating funnel’ as an answer. In part (c) there was a 
considerable number of cases where the term ‘chromatography’ was written without an ‘h’. 
 

Question 3 (mean score 4.6/6) 

Most students answered this question correctly. Some students lost marks in not realizing that ionic bonding was 
present or else could not give a clear definition of what ionic bonding was. Sometimes the terminology used was not 
‘very’ correct – ‘whizz around’ rather than ‘orbit around’ the nucleus; and the use of phrases like ‘borrow and lend 
electrons’ to explain ionic bonding. 
 

Question 4 (mean score 2.9/5) 

In general, many students gave correct answers to this question.  Marks generally were lost when students could not 
give a clear definition of what a spectator ion was.  Other students could not identify the spectator ions present. In 
part (b) a number of answers showed the symbol/s, but did not include charge/s. There was a considerable number of 
defections in part (c). 
 
Question 5 (mean score 2.9/6)  

In general, students did well in this question.  In answering part (b) some students did not read the question correctly 
and did not focus on the yield and hence did not give clear answers to this question.  Some students did not focus on 
how the change in the physical condition brought about a change in the equilibrium.  Few students understood the 
effect of pressure on the equation given as they did not realize that pressure affects gases and not solids.  Some 
students were unable to say how removing carbon monoxide would increase the yield of hydrogen and just stated 
“the reaction would stop”. Again a common difficulty with spelling was observed when ‘reversible’ was spelt as 
‘reversable’. 

Question 6 (mean score 4.8/7) 

In general, students did well in this question.  Problems were encountered at times in determining an appropriate 
decomposition reaction or in balancing the equation. In part (a) a number of incorrect answers like monoxide, even 
carbon monoxide and carbon dioxide were given at times. When answering part (c), the equation was not always 
balanced. The oxidation number in the name [manganese (IV) oxide] was not given in many cases. In part (d) there 
were quite a number of cases where the answer given was ‘greenhouse effect’. 
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Question 7 (mean score 3.2/6) 

This question did give students some problems as many students tended to write out of point answers which did not 
explain the statements given to them.  Some students avoided the use of equations.  In part (b), a variety of 
“interesting answers” were given which had nothing to do with carbon monoxide poisoning. Many students did not 
realize that a car normally does give off CO and stated that since the area of the car deck was small, there would be 
incomplete combustion. In part (c) many students decided to focus on the contact process for producing sulfuric acid 
rather that just give a balanced equation for the reaction of sulfur trioxide with water and state that sulfuric acid was 
formed. 

Question 8  (mean score 2.6/6) 

In general students did well in this question but few got part (c) correct.  Many believed that the sodium metal 
caused the filter paper to catch fire! In part (a) there were quite a number of cases where the equation was not 
balanced. In part (b) there were several cases where only one rather than the two observations (solution turns blue, 
sodium metal ‘runs’ over water surface) were given. In parts (c)(i) and (ii) there were few correct answers. 
 
Question 9 (mean score 2.5/6) 
 

Many students did well in this question.  Some lost marks in giving two appropriate terms for part (a)(ii) and writing 
a balanced ionic equation in part (iii).  Some students believed that a reaction would occur between copper and zinc 
sulfate. 

Question 10 (mean score 2.9/6) 

Few students used Gay-Lussac’s law in their calculations; they simply used gas volumes only in their calculations 
and instead changed the gas volumes into moles using 1 mole = 22.4dm3.  Many could not identify the law used.  

Section B 

Question 11 (mean score 5.2/20) 

Many students found difficulty in answering this question.  In part (b), few students realized that the temperature 
was important to keep the yeast alive otherwise fermentation would stop and just wrote everything they knew about 
fermentation which was out of point.  In part (c), students realized that they were testing for alcohol but could not 
point out how potassium dichromate would change colour and that usually this reaction is carried out in acidic 
conditions.  In part (d), many students tried to use esterification as a test which was mentioned in part (e).  In part 
(e), the term “fruity smell” was given other twists like smells like pears, apples and even “old boiled eggs”.  
 

Question 12 (mean score 7.8/20) 

In this question students had difficulty in the practical aspects which make one wonder whether these students have 
ever done a titration on their own or better whether these students know anything about how a proper titration is 
performed.  Few knew what a standard solution was or knew that sodium hydroxide pellets cannot be used as it is 
deliquescent.  Few knew what “transferred quantitatively” meant and few knew that a bulb pipette/ pipette is used to 
transfer an amount of solution to a conical flask. Some thought mouth pipetting was an appropriate technique which 
really questions safety.  Few knew how to wash the apparatus and thought that washing the conical flasks with the 
sodium carbonate solution was appropriate!  Students could name the indicator but did not know what it is used for 
in a titration.  Even in determining the correct titre value from the results given, few were able to do it correctly.  It 
was surprising to find that there was quite a significant number of candidates who, in order to find the titre value, 
added – rather than subtracted – the two numbers given in the table. 
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On the other hand calculations were generally worked out correctly. The performance in this question indicates that 
a significant number of candidates lack a proper and thorough experience, and understanding of the practical aspects 
and skills inherent to the subject. 
 
 
Remarks on Paper 2A 
 
General Comments 

This paper was attempted by 711 candidates. Table 5 shows the average mark scored per question and the Facility 
Index of each question with respect to the group of candidates sitting for this paper. 

Table 5: Average mark scored and Facility Index of questions in Paper 2A 

Question 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Mean 2.4 4.5 3.5 3.7 3.2 1.8 5.1 3.7 2.0 3.0 10.1 10.0 12.1 10.6 

Attempted                     336 286 450 346 

Maximum 3 7 6 7 7 4 10 6 4 6 20 20 20 20 
Facility 
Index 0.80 0.64 0.59 0.53 0.46 0.44 0.51 0.61 0.49 0.49 0.50 0.50 0.60 0.53 
 

The results show that the easiest item for this group of students was the question about formulae of compounds 
while the question about energy changes during reactions proved to be one of the most challenging questions. 

 

Specific comments about performance in each question 

Section A 

Question 1 (Mean score 2.4/3) 

(a) and (b) Most candidates gave correct answers and showed their knowledge of using  valency  to build up 
formulae. However, there were a number of candidates who could not distinguish between ammonium sulfate and 
aluminium sulfate writing the formula of the former instead of the latter. 

(c) In the case of pentane, most candidates were able to relate the number of carbon atoms with hydrogen atoms in 
an alkane. 

 

Question 2  (Mean score 4.5/7) 

 (a) Most candidates gave correct names for the requested alkane and alkene but some candidates mixed propane 
with pentane and propene with pentene. With regards to structural formulae, many candidates were able to give a 
correct answer for propane but many candidates failed to give a correct answer for propene. In spite of the fact that 
this question concerning simple organic structures was meant to be an easy one, a number of students did not do 
well.  The names Tritane and Tritene instead of Propane and Propene were encountered a number of times. Students 
also showed difficulty using the general formula for alkenes in order to draw the structure of propene and several 
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students drew the same structure of propane but with just one hydrogen missing together with a double bond. This 
indicates that they are unaware of what the double bond stands for. 

In part (b) a good number of students could differentiate between the alkane and alkene using the bromine test but 
there was also a good segment that either swapped the tests or claimed that the alkanes also decolorize bromine 
under the same conditions. 

In part (c) there were a number of students who couldn’t distinguish between a luminous and a non-luminous flame, 
thinking that a clear blue flame is a luminous one rather than the opposite. 

 

Question 3 (Mean score 3.6/6) 

A number of candidates gave correct answers for almost all sections of the question.  Unfortunately, a good 
percentage failed to score high marks in this question.  A very high percentage of candidates are unaware of what 
RMM (Relative Molecular Mass) and Formula Mass mean. This was shown by the fact that they were attributing the 
units of grams to them when they have no units. Most students got to the stage of finding the correct value for these 
relative masses. From that point onwards, in most cases it was just guesswork. The relationship between number of 
molecules, number of moles, mass and relative or formula mass was unfamiliar for a considerable number of 
candidates. Those who managed to get the number of moles for iron(II) sulfate correct then failed to realise that they 
had to give the TOTAL number of ions and so since the compound has the Fe2+ and SO4

2- ions, they had to multiply 
by two; in most cases they got half the value as an answer, getting half the marks as a result. 

 

Question 4 (Mean score 3.7/7) 

There were mixed results in this question, some candidates giving inadequate answers, with others doing well. In 
part (a) the main problem was the products formed. In part (b), many candidates did not relate an increase in 
oxidation number to oxidation. Others did not know that a chloride ion needs to lose an electron to become a 
chlorine atom. 

In part (c)(i) many candidates knew about displacement reactions for elements in Group 7 but a good number of 
candidates did not regard astatine as diatomic. So they gave the formula of astatine as At. In (c)( ii) most candidates 
gave a full correct answer, showing their knowledge that the reactivity of the halogens decreases down the group. 

 

Question 5 (Mean score 3.2/7)  

Question 5 proved to be a difficult question for some students, mainly not due to its difficulty but due to the fact that 
most students were unable to give good descriptions, failing to work simple problems and showing that they have a 
weak practical basis of chemistry. In part (a) most descriptions were rather poor and lacked clarity. A good number 
of candidates however knew that barium sulfate can be precipitated from the reaction between barium chloride and a 
soluble sulfate. Some candidates failed to show their knowledge of how a fairly pure and dry sample of barium 
sulfate can be obtained. Many ignored the fact that they had to collect a pure dry sample, so they did not bother to 
describe the filtration, washing and drying stages. Others were even more elaborate in their description and 
suggested passing barium sulfate through concentrated sulfuric acid or calcium oxide or calcium chloride in order to 
get a dried sample of the product!  
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In part (b)(i) candidates were able to use a good method to work out this calculation. Some candidates however 
failed to give a correct answer for the formula mass of barium chloride because they assumed that the formula of 
barium chloride is BaCl. Unfortunately, some candidates try to use shortcuts in calculations involving moles, 
thereby bypassing the basic concepts involved in a calculation, their main aim is to get a correct answer in the 
shortest possible time. All this is being done without showing any form of reasoning. A number of students had no 
idea of products and reactants and their reacting ratios. Candidates should realise that there is a lot more than the 
final correct answer behind a calculation. 

In part (b)( ii) Many candidates gave a valid reason that could be accepted as correct others however appeared to be 
unfamiliar with the errors involved in a real practical session. 

 

Question 6 (Mean score 1.8/4) 

(a) Most candidates knew what exothermic means.  

(b) Only few candidates gave a correct answer. Most answered by saying that the heat evolved is negative. There 
were several candidates who gave heat of neutralization as the heat change representing the given reaction.   

In part (c) many candidates were completely unaware of how a reaction takes place, that is, there is bond breaking 
which absorbs energy and bond making which releases energy. The net value of these will determine whether a 
reaction is exothermic or endothermic. Some candidates gave answers that were exactly opposite to what the correct 
answer should have been saying that when bonds are broken, heat is given out and when bonds are formed, heat is 
taken in. There was also a large number of candidates who claimed that the heat is derived by the bond breaking 
process of the reactants! 

 

Question 7 (Mean score 5.1/10) 

(a) Most candidates gave correct answers for the cathode half equation and for the product formed at the cathode but 
a large number of candidates assumed that chlorine and not oxygen is discharged at the anode. Those who were able 
to identify the correct product at the cathode were then able to give the correct reason for its release, thus scoring 
marks in part (b). In part (c)(i), many candidates were able to calculate the correct quantity of electricity and the 
corresponding number of Faradays though some failed to convert minutes into seconds. However, many failed in the 
final part of the question as they were unable to connect the link between the number of Faradays and the volume of 
gases released. A good number of candidates did not realise that 2F of electricity are required to discharge 1 mole of 
hydrogen and that 4F are required for 1 mole of oxygen.  

 

Question 8  (Mean score 3.7/6) 

 (a) There were mixed answers to this question, although one can say that most candidates found it easy. In fact, 
most realised that T was a Transition element while D was not, giving correct reasons for their answer. There was a 
small group who, however, thought that both T and D could be easily classified as transition elements. In part (b) a 
good number of candidates failed to distinguish between metals that are transition metals and others found in other 
groups of the periodic table, giving answers as, for example good conductor of heat and electricity as a property of a 
transition element. Many candidates failed to give another property of transition elements, although they were able 
to give another example of a transition element.  
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Question 9 (Mean score 2.0/4) 

(a) Some candidates gave only one chemical reaction while most candidates failed to give a specific name for the 
substance they used in the reaction with ethanoic acid / hydrochloric acid. Other candidates did not give the 
expected observations.  Some candidates gave the pH test as a chemical test for these acids. In part (b), candidates 
did slightly better because most were able to suggest that dilute hydrochloric acid ionises completely while dilute 
ethanoic acid does not. Some candidates however failed to show the difference between the acids in terms of ionic 
dissociation or pH. In part (c), a good number of students did not link the answer given in part (a) with this question. 
Another problem was that a good number of students confused methylbenzene, which is the typical organic solvent 
found in their textbooks with methyl orange, thereby stating that there is a colour change associated with the 
indicator! 

 

Question 10 (Mean score 3.0/6) 

This question tested some basic skills related to practical work. In part (a) most candidates answered correctly 
although a few gave soil, sand or T-shirt material as their answer. In part (b) those who picked sugar as the least 
suitable material for filtration gave a correct reason. 

Questions (c) and (d) concerned a simple physical test and observations to verify whether the sample was pure 
water. Here again, candidates failed to distinguish between physical and chemical tests. Some of the answers given 
were tests with calcium chloride and a more frequent answer was that of using pH paper or indicator suggesting that 
if it is pH 7 then it is pure water. Such candidates fail to realise that there are a variety of substances and solutions 
with a pH of 7 which are not pure water! Many students suggested boiling point and freezing point determination 
although some were unaware that impurities raise the boiling point and depress the freezing point of water. Some 
candidates suggested heating the sample until all the water evaporates and if the water is not pure a deposit is 
obtained. 

In the final part, the answer should have been a simple test to denote the presence or absence of sodium and chloride 
ions in solution. There was a large number of students who gave the correct answer but followed a lengthy 
procedure, evaporating the water before performing the sodium and chloride tests! A significant number of 
candidates gave the crystallisation experiment as an answer. Most claimed that if deposits formed, then these were 
those of sodium chloride, thus failing to realise that just having some form of deposits or crystals formed following 
evaporation, does not imply that they are sodium chloride. Students failed to realise that when doing science they 
need to prove the presence of a particular substance by carrying out specific tests and not just by looking at it. Some 
students seem to be unable to make any connection between the practical work done (and presented as part of their 
coursework!) and the theoretical part of the subject.  

 

Section B 

Question 11 (Mean score 10.1/20) 

This question was mainly intended to test skills related to practical work that the students are expected to cover 
during their course.   

The main problems encountered with part (a) were those of identifying the correct substances, with a good number 
of students claiming the presence of a calcium compound rather than a lead one.  Most of the students who managed 
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to identify all the correct unknowns were able to score all the marks allotted to this part. Another problem which was 
common was the formula of lead(II) iodide being given as PbI rather than PbI2, thus getting an incorrect balanced 
equation as a result. Others incorrectly identified G as calcium carbonate and T as calcium hydroxide. A few 
candidates gave correct chemical formulae but did not write down the names of the substances as required in the 
question.  Candidates who identified G correctly were able to give a balanced equation while candidates who 
identified Y correctly also gave a correct test to confirm its presence. 

In part (b) many students were found to be unable to answer this question about investigative chemistry, planning 
the work and dealing with the data unless being guided all the way! This question was about a common experiment. 
In spite of this, several students were unable to write a good aim for the experiment and a very high percentage of 
respondents were unable to make a prediction. In some cases, it was clear that the candidates did not know what the 
word prediction meant! Most candidates gave only a simple statement that was more factual than predictive such as 
‘The best catalyst is manganese(IV) oxide.’ Candidates need to note that a prediction requires a reason and not just a 
statement of what will happen. There seemed to be a common misconception that the best catalyst will give the 
greatest volume of oxygen even though one is using the same quantities of reactants! 

Most candidates suggested tabulating data and some even placed fictitious  volume – time  results in tables as an 
example. A good number of candidates did not mention the idea of graphic representation of data. So they found it 
difficult to explain how to determine the rate of the reaction. The results from the graph will give a clear idea of the 
best catalyst. A number of candidates did not even mention that results had to be tabulated, let alone plotted. Some 
just mentioned that you record the greatest volume of gas collected and that is enough to determine which is the best 
catalyst.  Most candidates who mentioned the idea of graph plotting referred to the gradient / slope of the graph as a 
means of determining the rate. The largest gradient gives the greatest reaction rate. 

Some students did not even have an idea that in order to compare the results one should be using the same volumes 
of reactants, same temperature and conditions.  Some reference to using the same volume of water and peroxide was 
made by many candidates but few candidates made reference to using peroxide of equal concentration. Using 
equally fine powdered catalysts for each test and keeping the temperature constant throughout were rarely 
mentioned. 

Many students were unable to come up with the suggestion that in order to check whether the catalyst was actually a 
reactant, all they had to do was filter it, dry it and weigh it before and after the experiment. If the weights tally then 
it was a catalyst and not a reactant. Most candidates gave incorrect or incomplete answers. Some candidates 
however said that a catalyst must have the same mass before and after the reaction. This is correct if one keeps in 
mind that after the reaction, the catalyst must be filtered out, washed and dried before it is reweighed.  

 

Question 12  (Mean score 10.0/20) 

(a) Most candidates answered this question correctly saying that water vapour changes the colour of anhydrous 
copper(II) sulfate from white to blue and carbon dioxide produces cloudiness when bubbled into limewater. In 
answering part (b) several experiment/apparatus-related problems were observed such as how to assemble apparatus; 
connecting delivery tubes in a Wolff bottle when a gas is passed through a liquid; no idea that one cannot pass a gas 
through a liquid in a U-tube because the liquid would be pushed through instead; suggesting that the gases could be 
removed by a fractionating column; drawing an apparatus or set up to remove water from air and then collecting the 
remaining air over water in a gas jar! 

With regards to removing oxygen, few candidates gave complete and correct answers, with a well-labelled diagram 
and a suitable equation. Some candidates suggested combustion in a closed space as a way of removing oxygen from 
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the air.  With regards to removing water vapour, only few candidates suggested the use of concentrated sulfuric acid. 
Most candidates suggested passing water vapour over anhydrous copper(II) sulfate. With regards to removing 
carbon dioxide, most candidates failed to mention that carbon dioxide is best absorbed when bubbled into a 
concentrated solution of NaOH / KOH. Many suggested using limewater for absorbing the gas. Diagrams for this 
part of the question were in most cases poorly drawn or missing. 

(c) Most candidates gave a correct answer. 

(d) Most candidates gave a correct answer saying that sulfur dioxide is mainly a result of industrial contamination. 
With regards to the test for sulfur dioxide, some candidates suggested the decolorization of acidified potassium 
permanganate apart from using acidified potassium dichromate. Some candidates failed to mention that these 
reagents must be acidified. 

(e) Most candidates identified fractional distillation of liquid air as a method of obtaining oxygen on a large scale. 
But the reason given for using this method in industry was in some cases incorrect. Some students gave the answer 
as liquefaction of air. That does not produce oxygen, it just liquefies all the gases found in the air. Many failed to 
realise that such a method is used because air is readily available and so the raw material comes at a low cost. 

 

Question 13 (Mean score 12.1/20) 

(a)There were a number of candidates who just wrote all they knew about the preparation of ammonia without 
considering what was being asked in each question. So they wrote a short paragraph or in some cases an essay 
thinking that they were answering the question.  

Almost all candidates gave a correct and balanced equation for the production of ammonia directly from its 
constituent elements. But in many cases, candidates failed to indicate the reversibility of the reaction.  Most 
candidates could recall the optimum temperature and pressure that gives the greatest yield of ammonia. But some 
candidates failed to explain why and how these conditions satisfy Le Chatelier’s Principle as well as principles 
related to rate of reaction.  In part (a)(iii) almost all candidates knew that nitrogen can be obtained from liquid air by 
fractional distillation. With regards to hydrogen, some candidates failed to mention cracking or steam reforming as a 
suitable method for obtaining hydrogen from crude oil. Some students claimed that hydrogen, like nitrogen is 
obtained by fractional distillation of air or by electrolysis of brine, using a Hoffman’s Voltameter! In part (a)(iv) 
many mentioned just iron as a catalyst used in the reaction, failing to mention that it is finely divided and also 
promoted by alumina. Others failed to mention the purpose of the catalyst and stopped at mentioning that it just 
speeds up the chemical reaction, whereas in this case, it helps to attain the equilibrium faster.  

 (b)(i) Most candidates suggested liquefaction as the method used to remove ammonia, which is correct. Some 
however suggested dissolving the gas in water to produce ammonium hydroxide. This is not the correct method used 
in the Haber process. Some candidates failed to give the correct manner how ammonia is removed from the reaction 
and that the remaining reactants are recycled to produce more ammonia. In fact, a good number of candidates were 
unaware that there is a marked difference between a laboratory setup and an industrial one. Quite a few suggested 
collecting in a gas jar or gas syringe or by downward delivery as a way of removing ammonia from the reaction! 

Most candidates gave correct answers to the questions in part (c). For example most candidates could calculate 
correctly the percentage amount of nitrogen by mass in ammonium nitrate. A few candidates however failed to 
notice that there are 2 nitrogen atoms per molecule of ammonium nitrate and so they assumed incorrectly that 14g of 
nitrogen (and not 28g) are present in the formula mass of ammonium nitrate. In part (c)(iii) most candidates gave 
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fairly reasonable explanations but few mentioned the fact that ammonium nitrate has a high nitrogen content.  In part 
(c)(iv) candidates gave all sorts of statements, many of these suggesting storing away from heating sources. 

 

Question 14   (Mean score 10.6/20) 

(a) Most candidates did not refer to D, L or R in their definition of the term rate of reaction. Most failed to relate the 
rate of a reaction with time. 

(b)  Some students were unable to organize their answer and left out parts of the answer. 

With regards to state of subdivision: 

Most candidates referred to the fact that a finely divided powder has a larger surface area than granules or small 
pieces and this is one factor that affects the rate of a reaction. Some candidates however failed to give a correct 
reaction that illustrates clearly how the reaction rate is affected when the surface area increases. Few candidates 
explained the fact that a large surface area makes it easier for the particles of a solid to come into contact with those 
of a liquid during a chemical reaction.  

With regards to concentration: 

Most candidates acknowledged the fact that the rate of a reaction increases with concentration and most also gave a 
suitable reaction (e.g. sodium thiosulfate reacting with HCl) to illustrate this. However, some candidates failed to 
explain that a concentrated solution contains more particles available for reacting than a dilute solution. So the 
chance of having more collisions per unit time increases, making the reaction faster. From the answers it was also 
evident that some candidates think that if one used double the volume of a solution, then one is using double the 
concentration! 

With regards to temperature: 

Most candidates answered (i), (ii) and (iii) correctly, acknowledging the fact that the rate of a reaction increases as 
the temperature is raised. Most gave suitable reactions between a metal and an acid or a carbonate and an acid, 
keeping experimental conditions unchanged except for temperature. Most candidates knew that on increasing the 
temperature, the particles constituting the reactants gain kinetic energy, resulting in more frequent collisions. 

In answering part(c) most candidates were aware that the volume of a gas and its pressure are inversely proportional. 
However many failed to mention that when the volume decreases, the space available for movement also decreases. 
Some candidates did not suggest a suitable reason why the rate of a reaction increases when the same number of 
particles are confined to a smaller space. 

(d) A good number of candidates failed to give valid reasons why hydrogen and chlorine react slowly in the dark but 
rapidly in sunlight. All they could say was that sunlight causes the temperature to rise and so the rate of collisions 
between reacting particles increases. 
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Comments about Paper 2B 

General Comments 

This paper was attempted by 165 candidates. Table 6 shows the average mark scored per question and the Facility 
Index of each question with respect to the group of candidates sitting for this paper. 

Table 6: Average mark scored and Facility Index of questions in Paper 2B 

Question 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Mean 2.3 1.8 1.2 1.9 2.4 1.1 1.2 2.4 3.2 2.1 12 10 3.6 9 

Attempted                     141 121 24 27 

Maximum 5 6 6 6 7 6 5 6 5 8 20 20 20 20 
Facility 
Index 0.46 0.30 0.20 0.32 0.35 0.18 0.23 0.40 0.64 0.26 0.58 0.51 0.18 0.45 
 

In general the performance of the candidates sitting for this paper was rather poor.  Question 6 about electrolysis, 
Question 3 about alkenes and Question 13 about air proved to be the most challenging questions for this group of 
candidates.  The performance on Paper 2B varied widely. Section A was in general very poorly answered with 
several candidates scoring much higher marks in Section B than in Section A.  This is surprising since Section A 
covers basic chemistry concepts and facts.  The higher marks in Section B were directly related to the choice of 
questions made by the candidates. 

 

Specific comments about performance in each question 

Section A 

Question 1 (Mean score 2.3/5) 

Several candidates were unable to give correct names to the formulae given. In part (e) it is to be noted that the 
opposite of anhydrous is hydrated. 

 

Question 2 (Mean score 1.8/6) 

Very few candidates attempted this question.    Very few of the candidates who attempted this question realised that 
there are three ions in each unit of MgCl2. 

 

Question 3 (Mean score 1.2/6) 

(a) and (b)(i) In several cases the question was answered in terms of an alkane rather than an alkene, which 
obviously gets no credit.  Similarly in (b)(ii) the flames of alkanes and alkenes were compared rather than describing 
the flame produced on burning unsaturated hydrocarbons as required.   
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Question 4 (Mean score 1.84/6) 

In part (a), although the students should be familiar with this equation for the preparation of chlorine, very few came 
anywhere near a correct formula for manganese(II) chloride.  When in part(b) it came to the observations expected, 
some candidates simply answered ‘fumes given off’, ‘pungent smell’.  The most original was ‘the product is see-
through’!  Detailed observations form a very important part of a scientist’s work and great importance needs to be 
given to this skill. 

Part (c) was very poorly answered, marks being lost on incorrect formulae, e.g., At instead of At2.  For others it was 
obvious that they were unable to extrapolate the concept of displacement between halogens. 

 

Question 5 (Mean score 2.42/5) 

Part(a)(i) proved difficult while part(ii) was mainly correctly answered. 

In part(b) very few candidates answered in terms of strength of acids or different extent of dissociation of strong and 
weak acids in aqueous solution. 

Although the non-ionisation of hydrogen chloride in methylbenzene is mentioned in the syllabus, very few answered 
that no H+ ions are produced and that hence it is not acidic. 

 

Question 6 (Mean score 1.05/6) 

(a)  The half-equation for the production of hydrogen at the cathode was fairly well known, but then many could not 
explain the production of oxygen, very often quoting O2 – rather than OH- from water. 

The rest of the question was either unattempted or not well-answered. 

 

Question 7 (Mean score 1.14/5) 

(a)  This question dealing with filtration should have been an easy question since the students have been familiar 
with this concept since their first science lessons.  However several incorrect and impossible answers were seen.  
Likewise for the testing of the purity of the liquid.   

In part (b) several candidates confused efflorescence with fluorescence and glowing in the dark, deliquescent with 
delicious and having a good taste and hygroscopic with the possibility or not of being able to see an object under a 
microscope!   

 

Question 8  (Mean score 2.39/6) 

(a) No credit was awarded for answers giving copper(II) oxide or copper(II) hydroxide since the question required a 
salt of copper(II). 

In part (b) copper is a wise choice for electricity wires since it is a very good conductor of electricity, being ductile 
and with a very slow rate of corrosion.  It is incorrect to say that copper ‘doesn’t rust’ since ‘rust’ refers to a 
completely different element. 

In part(c) many correct answers were given although it is to be pointed out that Fe(II)Br2 and Fe(III)Br3 are not 
correct representations. 
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In part (d) many referred correctly to the use of iron or its compounds as catalysts in various reactions. 

 

Question 9 (Mean score 3.2/5) 

Several candidates gained a lot of credit on part(a), stating that ethanol burns and gives out energy.  The increase in 
temperature in part (ii) was very often given correctly. 

Part (b) showed that the students were uncertain what energy changes occur during a chemical reaction, with many 
giving incorrect answers for the endothermic breaking of bonds and the exothermic forming of bonds.  It is 
unfortunate that sometimes students do not bother to think when writing out their answers, because otherwise they 
would not write that combustion is overall reversible or in equilibrium. 

 

Question 10 (Mean score 2.08/8) 

The range of answers varied widely. Many candidates were unable to write a balanced equation, or at least to 
identify the reactants and the products of the reaction.  Some actually thought that water was one of the reactants 
instead of being the solvent in the reaction.  Very few gave barium sulfate as being insoluble in water.  It was very 
disappointing to see answers containing incorrect formulae, e.g. BaCl, with obvious repercussions. 

In part (b) several opted to put the solid out to dry in the sun or else even suggested to pass it through concentrated 
sulfuric acid. 

In part (c)(i) the main mistakes were associated with the use of the incorrect formula for barium chloride. 

Part (c)(ii) showed how important it is that students take time to read the question well. This failure meant that some 
were using the ratio between barium chloride and hydrochloric acid rather than that between barium chloride and 
barium sulfate. 

 

Section B 

Question 11  (Mean score 11.6/20) 

This question was a popular choice being chosen by 85.4% of the candidates sitting for this paper. 

Part(a) highlighted a lack of familiarity with qualitative analysis on the part of the examinees.  The hints given in the 
question were very obvious but still only a handful managed to identify bromide as the anion in X while ammonia 
was in some cases given as the answer rather than that X is an ammonium salt. 

Most candidates identified the cations in Y and Z but again a mere handful identified the anions in the salts. 

Part(b) helped to push up the score on the question. 

In part(i) although the majority of candidates stated that a catalyst helps to alter the rate of a reaction, very few then 
mentioned that although it takes part in the reaction, it is unchanged after the reaction. 

Parts(ii),(iii),(iv) and (v) were usually well answered. In part (vi) there was evidence of non-familiarity with this 
type of experiment since very few students said that the readings can be used to draw a graph of volume of oxygen 
against time.  Similarly in part(vii) the comparison of the graphs for the different catalysts was rarely mentioned. 
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Question 12 (Mean score 10.24/20) 

This was another popular question being attempted by 73.3% of the candidates sitting for this paper. 

In part(a) the better students could explain rate of reaction as being the loss in mass of the reactants with time or the 
increase in mass of the products with time. 

In the other parts of the question the significance of the graphs was well-tackled by the majority of the students 
although there were a few students who thought that small pieces have a small surface area and as a result no credit 
could be given for that part of the question. 

In part(ix) most students showed that they understand the effect of temperature on the reaction rate, arguing nicely 
that a lowering in temperature would result in a decrease in kinetic energy and hence a decrease in the number of 
collisions.  

Part(c) was very poorly answered, with very few students knowing that the reaction is photocatalysed or that in fact 
silver(I) was being reduced to silver by light. 

 

Question 13  (Mean score 3.63/20) 

This was not a popular question being attempted by only 14.5% of the candidates.  Although it was a straightforward 
question about air and its components, the overall score on it was low. 

The diagram expected in part(c) using a combustion tube and two gas syringes was often substituted by very 
inadequate apparatus. Very few candidates gave valid answers for part(d). 

 

Question 14  (Mean score 8.94/20) 

This question was attempted by 16.4% of the candidates, with answers ranging from satisfactory to weak. The 
answer to part (b)(ii) should have explained why compromise conditions are necessary. 

A few candidates actually suggested in c(ii) that hydrogen can be obtained from air!  Very few said that hydrogen 
can be obtained from the reaction between natural gas or methane with steam, very often just saying ‘from natural 
gas’ which does not get full credit. 

In part (e) the recycling of the unreacted gases was recognized as a way of keeping the costs down while not 
allowing dangerous gases to exit into the surroundings. 

The better students found no difficulty with part (f). 

 

Part 3: Comments about Coursework  

Of the 915 candidates sitting for the May 2009 examination, 32 candidates did not present coursework as required 
by the syllabus. The remaining candidates presented coursework either through their school (if presented by a 
school) or privately (if registered as private candidates). The average mark for coursework presented by Paper 2A 
candidates was 12.69 out of 15 while that for coursework presented by Paper 2B candidates was 11.09 out of 15. 
Table 7 shows the frequency of marks and percentage of Paper 2A cohort obtaining each mark while Table 8 shows 
similar information for the students registering for Paper 2B. 
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Table 7: Frequency and Percentage of students obtaining each coursework mark (Paper 2A candidates) 

Mark Frequency Percentage 
1 3 0.41 
2 2 0.28 
3 1 0.14 
4 6 0.83 
5 6 0.83 
6 2 0.28 
7 8 1.10 
8 18 2.48 
9 20 2.76 
10 20 2.76 
11 49 6.76 
12 74 10.21 
13 177 24.41 
14 227 31.31 
15 95 13.10 
np 17 2.34 
Total 725 100.00 

Table 8: Frequency and Percentage of students obtaining each coursework mark (Paper 2B candidates) 

Mark Frequency Percentage 
0 2 1.1 
1 1 0.5 
2 2 1.1 
3 4 2.1 
4 1 0.5 
5 5 2.6 
6 4 2.1 
7 2 1.1 
8 8 4.2 
9 5 2.6 
10 22 11.6 
11 21 11.1 
12 19 10.0 
13 42 22.1 
14 32 16.8 
15 5 2.6 

np 15 7.9 
Total 190 100.0 

 

Almost 80% of the candidates registered for Paper 2A obtained 12 marks or more out of 15 for their coursework 
while almost 75% of the candidates registered for Paper 2B obtained 10 marks or more out of 15 for their 
coursework. 
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This year 22 schools were identified by MATSEC for moderation. In addition private candidates were asked to 
attend for interviews about the practical work submitted. Moderators visited the schools and their comments are 
represented below. 

This year new syllabus requirements regarding practical work were involved which were intended to ensure a better 
spread of practical work: to represent the whole syllabus; to represent a range of practical skills; and to familiarize 
students with a variety of types of experiments. During moderation, students from three of the schools visited were 
found to present practical work according to the old criteria. As a result there were some areas from syllabus 
sections (a) to (j) that were not represented. The criteria used for this year’s moderation and the number of schools 
presenting work which was considered insufficient/satisfactory/good for each criterion are summarized in Table 9. 

 

Table 9: Summary of the observations made by moderators 

CRITERIA Insufficient Satisfactory Good 
Experiments show variety of skills 1 3 16 
Work presented is of SEC standard for the majority of 
students 

4 3 13 
Authenticity: work is clearly carried out by individual 
students or groups 

0 9 11 
No long extracts of dictated, downloaded or copied 
material 

3 8 9 
Diagrams are well drawn and labeled 4 9 7 
Observations & measurements are well recorded 

2 9 9 
Analysis including graphs/quantitative work 3 9 8 
Evaluation of the accuracy of observations and 
measurements 

3 9 7 
Evaluation of suitability of procedures 8 6 6 
Identification of precautions and attention to safety 

6 7 7 
Conclusions made by the students themselves 3 8 9 
Awarding of the marks is fair 4 7 9 
At least 15 experiments are presented by most students 

1 2 17 
At least one experiment from each of syllabus sections (a) 
to (j) 

3 3 14 
Not more than three experiments presented from each 
section 

2 1 17 
Two investigations are presented 3 1 16 
Front page with list of experiments included 3 0 17 
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In addition to the observations summarized in Table 9 moderators made a number of comments and 
recommendations for improvement.  

Positive points 

• In many schools laboratory reports were of SEC standard and there was no need to alter the marks given by 
the teacher. 

• In many schools each report was detailed, well-organized and complete. 

• In a number of schools the write-ups were done by individual students or by students within a small group. 

• In some schools a number of short experiments were grouped together and presented as one of the fifteen 
and the overall experience gained by the students provided a range of skills. 

• Some investigations presented were original and interesting and surely motivating for the students. 

Presentation 

• Candidates are requested NOT to present their work in display books or in separate plastic sleeves. 

• Diagrams were sometimes drawn on the foolscap sheet where the students also wrote down the report. As a 
result, in some cases, the diagrams were not clear and labeling was far from adequate. 

• In a few cases, students did not have the appropriate front sheet with the list of experiments. 

• The support and guidance given to the students for writing reports should be limited and by the end of the 
course students should be encouraged to write their own conclusions. 

• More ionic equations should be included. 

• Reports of investigations should not follow the usual format of report writing but should include prediction, 
planning etc. 

• There were a number of cases where the discussion of results included downloaded material at times 
beyond the grasp of a SEC level student and at other times unrelated to the experiment. This practice 
should be discouraged. 

• Experimental precautions were not presented for all experiments and safety measures to be practiced during 
experimental work were not always emphasized. 

Correction 

• Not all reports were corrected in detail. Reports that contained incorrect calculations and unbalanced 
equations were left uncorrected. 

• Some students write lengthy discussions and some of these were out of point, included incorrect ideas and 
misconceptions that were not corrected. 
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• It is important for teachers to have clear marking criteria because sometimes students who left out 
equations, diagrams, calculations etc were getting marks that are as high as those students who include 
them. 

• Some reports contained serious mistakes that were uncorrected e.g. the formation of sodium oxide on 
decomposition of sodium hydrogen carbonate or the formula of sucrose given as CHO. 

 

Safety 

• According to students’ reports, the test for hydrogen in a particular school was carried out on a gas jar full 
of hydrogen! 

• Action of heat on mercury(II) oxide is strongly discouraged! 

• Bromine must always be used in SMALL amounts and in a fume cupboard. 

• Use of naphthalene 

• Burning of phosphorus  
• Preparation of ethene 

 

Work Presented 

• In some reports the experimental analysis was devoid of numerical data and some schools seem to avoid 
doing experiments that require the collection and analysis of such data.  Consequently, the mathematical 
treatment of data is completely left out. 

• Some experiments were too short. These should be combined and presented as one practical. 

• Demonstrations should not be included amongst the 15 experiments presented.  

• In some cases there was no evidence that students actually did the experiments themselves. For example, 
where the titration results of the whole class were identical. 

 

Undesirable practices 

• In titrations: students were finding the average titre value using titre values that are not concordant. 
Students need to be aware that values to be included in the average must not differ by more than 0.1cm3.  

• In titrations students in a particular school used a measuring cylinder instead of a pipette 
• In titrations: some students either did not refer to rinsing or simply suggested rinsing with distilled water. 

• When testing for gases, gas-specific tests should be carried out, rather than relying on litmus (except in the 
case of ammonia). 
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• Incorrect techniques: ‘Heating CuCO3 a flame is placed inside test-tube and it burns green’! 
• Incorrect techniques: ‘A small quantity of chemical  was sprinkled into the Bunsen flame’. 
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