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SEC Chemistry
May 2011 Session

Examiners’ Report

Part 1: Statistical Information

A total of 836 candidates sat for the Chemistry SEC examination in May 2011. Table 1 
summarizes the candidates’ performance in the examination.

Table 1: Distribution of the grades awarded for SEC Chemistry May 2011
Grade 1 2 3 4 5 6 7 U Abs Total
Paper A 78 127 136 122 72 - - 100 9 644
Paper B - - - 22 26 23 28 89 4 192
Total 78 127 136 144 98 23 28 189 13 836
Percentage 9.3 15.2 16.3 17.2 11.7 2.8 3.3 22.6 1.6 100

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 77% of the 
candidates opted for Paper 2A. The pass rate for Paper 2A candidates was 83% while 
52% of Paper 2B candidates were awarded Grade 7 or better. Thirteen 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. 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. Candidates need to learn how to reason 
and not simply learn to recall facts. Less emphasis on learning factual information is 
needed and more emphasis on understanding, reasoning and application.

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 807 candidates. The average mark scored per question and 
the Facility Index of each question in Paper 1 is given in Table 2.   Again this year, the 
question about the chemistry of alcohols, question 4, proved to be one of the most 
challenging questions.  The least challenging question was question 1 about the states of 
matter and changes of state. 
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 6.4 2.4 4.0 1.6 2.3 2.3 2.0 3.0 2.7 3.3 8.5 10.2

Maximum 7 5 6 5 6 6 6 7 6 6 20 20

Facility Index 0.91 0.48 0.67 0.32 0.39 0.39 0.33 0.42 0.45 0.55 0.43 0.51

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 6.5 2.7 4.6 2.0 2.6 2.6 2.4 3.5 2.9 3.7 9.8 11.8

Maximum 7 5 6 5 6 6 6 7 6 6 20 20

Facility Index 0.93 0.54 0.77 0.39 0.43 0.43 0.40 0.49 0.49 0.62 0.49 0.59

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 5.9 1.4 2.0 0.3 1.3 1.4 0.5 1.2 2.0 1.7 3.8 4.4

Maximum 7 5 6 5 6 6 6 7 6 6 20 20

Facility Index 0.84 0.27 0.34 0.06 0.22 0.23 0.08 0.17 0.33 0.29 0.19 0.22

As expected, Paper 2B candidates scored lower marks than Paper 2A candidates in each 
of the questions. Except for question 1, the performance of most candidates opting for 
Paper 2B was rather poor.
Specific comments about performance in each question
Section A
Question 1 (mean score 6.4/7)

Most candidates answered this question correctly although several candidates 
interchanged solute and solvent and thought that the boiling point of water would 
decrease with the addition of impurities.

Question 2 (mean score 1.6/5)
a. Many candidates showed a lack of understanding of the term 'weak acid'. Many 

incorrectly describe that H+ ions dissociate. Many others referred simplistically to 
pH number. Several gave an incomplete explanation, since ‘in solution’ / ‘in 
water’ was frequently omitted.
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b. The question led the candidates by specifying ‘in aqueous solution’.  Several 
didn’t realize that zinc oxide is not an alkali and so cannot have a pH value.

c. In part (iii) any structure of an alkyne, showing a triple bond, obtained full credit.

Question 3 (mean score 4.0/6)
a. While many candidates were able to give a correctly balanced equation, there 

were nevertheless a number of candidates who failed to give correct formulae. 
The most common mistakes were hydrogen being given as H and magnesium 
chloride as MgCl.

b. Most candidates answered correctly, although a few gave other measuring 
instruments such as a measuring cylinder, but failed to state that it should be 
inverted.

c. In part (i) some candidates ignored the value of the concentration given and just 
used a concentration of 1 mol dm-3. Some gave their answer as M or mol dm-3

instead of moles suggesting that for some candidates there is no difference 
between moles and concentration.

In part (ii) many ignored the ratio from the equation they gave in (a).  It was not 
uncommon to find answers using 24 dm3 rather than 22.4 dm3 for conditions at 
stp.
As in previous SEC reports the examiners strongly suggest that students work 
such calculations from first principles.  The examiners have noted that those 
students working from first principles are aware of the theory behind such 
calculations and work through them easily obtaining full credit; candidates in the 
habit of using shortcut formulae such as moles = conc x vol invariably lose marks 
when the question they encounter is set differently from what they usually 
encounter. 

Question 4 (mean score 1.6/5)
a. A significant number of candidates incorrectly gave the structural formula of 

ethanol, even though the question clearly asked for an isomer. It was also evident 
that many candidates thought that changing the position of the -OH from one 
carbon to the other would give an isomer of ethanol.

b. This was an application of the chemistry of alcohols, as was stated in the question.  
Although some candidates gave very creditable answers however on the whole 
the question was very poorly answered displaying a very poor grasp of the 
reactions of alcohols.

c. Some candidates answered this question correctly.  A variety of gases were 
suggested including hydrogen, oxygen or chlorine and many gave effervescence.
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Question 5 (mean score 2.3/6)
a. In part (i) very few got the equation correct.  Solid potassium hydrogensulfate is 

obtained and not potassium sulfate.

In part (ii) most of the answers given were correct. It is important to note that HCl 
does not bleach litmus paper.

b. In part (i) candidates generally gave very poor explanations to show that HCl has 
been oxidised.  Many referred to gain of oxygen even though it was not relevant 
in this case.  Many candidates also gave very general answers for this question 
such as ‘it has lost electrons’.

In part (ii) several did not associate bleaching action with the presence of HOCl.  

Question 6 (mean 2.6/6)
a. Most candidates answered this correctly.  A few gave general conditions such as 

‘pressure’ and ‘temperature’ and therefore could not be awarded any marks.

b. While many candidates answered correctly, very few managed to obtain full 
marks in this question.  Many candidates correctly described the bonding for one 
substance (either diamond or carbon dioxide) but then failed to discuss the 
difference by comparing to the other substance.  A few candidates went off track 
completely and did not give an explanation of how the bonding of the structures 
affects melting and boiling points. Others incorrectly referred to ‘weak covalent 
bonds’ for carbon dioxide.

c. This question was generally answered correctly, although some candidates failed 
to give difference in structure and instead gave descriptions of them being ‘hard’ 
or ‘soft’.

Question 7 (mean score 2.0/6)
This question was very poorly answered and showed that several students have very hazy 
notions of qualitative tests.

a. The incorrect answers varied considerably and included sulfur dioxide, hydrogen 
and even oxygen. Many candidates identified the SO4

2- ion in part (iii).  The 
majority was able to give a correct ionic equation, including state symbols.  A 
number of candidates did not seem to be aware of the difference between an ionic 
equation and a full equation

b. More candidates could answer this part correctly but since the question asked for 
the cation the charges on the ions needed to be included.
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Question 8 (mean score 3.0/7)
This question was poorly answered overall. Several students tried to convert the moles 
back to mass, not realizing that the question was leading them and all they had to do was 
to find a ratio of the moles.

a. Parts (i) and (ii) were generally worked out correctly although a number of 
candidates however attempted to work stoichiometrically the number of moles of 
oxygen from an equation where the oxide had been assumed.  Many misread 
(a)(iii) and gave the number of atoms.

In parts (b) and (c) guesswork and working back from part(c) was very evident, 
which of course gains very limited credit. A number of candidates attempted to divide 
the number of moles by the RAM showing a lack of understanding of the 
determination of empirical formulae.

Question 9 (mean score 2.7/6)

Many candidates answered this part (a) of this question correctly.  Some failed to 
describe that the high temperatures of the internal combustion engine are responsible 
for the production of NOx.
Parts (b) and (c) were answered correctly by most candidates. A handful displayed a 
lack of understanding of the word pollutant by giving oxygen.
In part (d) several candidates did not give a correct equation to show how the 
catalytic converter changes NOx and carbon monoxide into much less dangerous 
gases.

Question 10 (mean score 3.3/6)
a. This question was generally answered correctly.

b. While in general this was answered correctly, many candidates only wrote ‘weak 
bonds’ and did not specify that weak intermolecular forces hold the arrangement 
of molecules together in iodine.

c. While the diagram given was generally correct, the labels were either missing or 
incomplete.

d. Candidates generally answered this question correctly.  Answers mentioning an 
‘electron glue’ got no credit.

Section B
Question 11 (mean score 8.5/20)

a. (i) Most candidates gave the correct answer.  Some answers were contradictory, 
e.g. ‘blue and smoky’.

(ii) The balanced equation was generally correct, although several candidates 
gave an equation showing complete combustion.
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(iii) Some candidates didn’t link the length of the carbon chain to the state and
suggested C2H6 and C20 H42 as being liquid.
(iv) Structures showing carbon atoms having five bonds were common.

b. (i) A good number of candidates answered correctly, some of the incorrect 
answers given however included addition and displacement.  
Halogenation/chlorination got no credit.

(ii) Many candidates incorrectly gave hydrogen as the product.  Other incorrect 
answers given included C2H6Cl.
(iii) Many candidates answered this part correctly. 

c. (i) Marks were lost as candidates failed to show the Cl atoms in the correct 
position.  The most common answer given was ClCH2CH2CH2Cl.

(ii) As with b (i), a good number of candidates answered correctly, some of the 
incorrect answers given however included substitution.

d. (i) In general rather poor definitions of addition polymerisation were given.  
Many candidates failed to state that it involves no loss of atoms.

(ii) In general the answer given was correct.  A common mistake was candidates 
leaving the double bond in the structure of the polymer.
(iii) This was generally answered correctly, although the word “biodegradable” 
was not often used.  There were several candidates who actually think that PVC is 
environmentally friendly.
(iv) Several students gave uses which are more associated with polythene than 
PVC. Answers like ‘PVC can be used to make plastics’ or ‘PVC can be used as a 
glue’ were common.

Question 12 (mean score 10.2/20)
a. (i) Mostly well-scored though some did not include an equilibrium sign with the 

equation.  A number of candidates give hydrogen as simply H and nitrogen as N.

(ii) Most candidates gave correct answers.  A few gave ranges that were too wide.  
A number also answered without giving the specific conditions.

b. (i) This question was generally answered correctly.

(ii) The first reaction, involving the oxidation of NO to NO2, was mostly well-
known but the second reaction showing the conversion of NO2 to nitric acid was 
mostly incorrect.
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c. (i) Several candidates persist in calling ∆H, change in temperature, when it 
represents change in heat (or enthalpy).  Answers not specifying ‘change’ did not 
get full credit.

(ii) and (iii) Candidates generally answered very poorly in these questions.  
Answers revealed a very poor understanding of equilibria.  Also many candidates 
lost marks as they did not give an observation in part (iii).  Mentioning a change 
in colour is required as an observation.

d. Most candidates obtained the correct answer.

e. (i) Several did not write a correct equation even though the question actually gave 
one of the products expected.

(ii) Many did not give a complete answer in terms of any proper definition for 
oxidation or reduction.  Several inexact statements were seen, e.g., ‘copper lost 
oxygen’ while it should have read ‘copper(II) oxide lost oxygen to form copper’.  
Other vague answers said simply ‘there is a decrease in oxidation number’ 
without any reference to what element this statement is referring.
(iii) This question was generally answered correctly.

Remarks on Paper 2A

General Comments
This paper was attempted by 631 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 4.6 4.7 2.4 3.0 2.1 4.5 2.2 2.9 1.9 3.2 10.1 9.9 12.5 9.5

Attempted 471 195 356 240

Maximum 6 6 7 6 6 7 6 5 6 5 20 20 20 20

Facility 

Index
0.76 0.79 0.34 0.51 0.35 0.64 0.37 0.58 0.32 0.65 0.50 0.50 0.63 0.48

The results show that the easiest items for this group of students were questions 1 about 
atomic structure and question 2 about oxidation and reduction. On the other hand, the 
question about the alkaline earth metals and temporary hardness, question 9, proved to be 
one of the most challenging questions.
Specific comments about performance in each question
Section A
Question 1 (Mean score 4.6/6)
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a. This part question was purely simple recall. However, a considerable number of 
candidates failed to state that isotopes are atoms of the same element, although 
almost all were conscious of the fact that the number of neutrons in isotopic atoms 
is different.

b. The table was in most cases filled in correctly. The only common mistake was the 
number of electrons present in a bromine ion which students erroneously put in as 
35, unconscious of the fact that a bromine ion becomes so by gaining one 
electron.

c. A considerable number of candidates worked out the calculation correctly 
showing all the steps in their working. A few candidates however ignored the fact 
that the percentage natural abundance of 79Br is not equal to that of 81Br.

Question 2 (Mean score 4.7/6)
a. Almost all candidates gave correct answers for this part of the question.

b. Again, most chose the correct answer from the list of given words to fill in the 
blanks showing that they were fully aware that loss of electrons is oxidation while 
electron gain is reduction.

c. Most candidates gave the two equations correctly but in a few instances, 
candidates erroneously gave equations that show reverse reactions for which they 
were not awarded any marks.

d. Almost all candidates gave a correct answer for this part of the question.

Question 3 (Mean score 2.4/7)
a. Most candidates could not give a full and correct definition for heat of 

combustion. Although this was a simple recall question most candidates failed to 
state that heat of combustion is the heat released (not required) when 1 mole (not
any volume) of a substance is completely (not partly) burnt in excess air. 
Consequently only few candidates were awarded full marks for this part of the 
question.

b. A good number of students gave a correct equation for the combustion of propane 
and from this, they deduced correctly the ratio between the volume of propane 
used and the volume of carbon dioxide released. However some could not find out 
the volume of propane used when 4.5 moles of carbon dioxide were evolved. 
Others failed to give the negative sign with the answer to indicate that the reaction 
is exothermic.
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c. A good number of students gave a correct energy level diagram for the 
combustion of propane, putting the formulae of the reactants on the upper energy 
level and the formulae of the products on the lower energy level. Some students 
however failed to label the x-axis with the words ‘progress of reaction / course of 
reaction’.

Question 4 (Mean score 3.0/6)
a. Most candidates failed to refer to allotropes as forms of the same element and

therefore did not obtained full marks. Others failed to say that such different 
forms must exist in the same physical state.

(ii) All candidates with the exception of a very small number gave the correct 
names for the two most common sulfur allotropes. However it was evident that 
the spelling of the words monoclinic and rhombic was beyond the ability of most.

b. (i) Most candidates were not acquainted with the fact that copper atoms are 
oxidized by hot concentrated sulfuric acid into copper ions. 

(ii) The terms dehydrating agent and drying agent were confused.  No marks were 
given for dehydrating agent. 
(iii) Most candidates answered this question correctly.

c. Sample answers from scripts were: ‘in fireworks, in explosives, as a fungicide, to 
harden rubber’ All these were considered correct and marks were awarded. Some 
candidates however stated that sulfur is used to make sulfur dioxide. This was 
unaccepted since the requirement in the question was to give one other use of 
sulfur. Making sulfur dioxide is the first step in the Contact Process for the 
manufacture of sulfuric acid.

Question 5 (Mean score 2.1/6) 
Most candidates found this question difficult and beyond their ability. It was clearly 
evident that students were not acquainted with designing and setting up a simple 
experiment using available substances.

a. Some candidates used magnesium, copper and sulfuric acid to find out which of 
the metals is the more reactive, ignoring the fact that copper was not available in 
the list. Others assumed incorrectly that since both copper(II) oxide and 
magnesium react with dilute sulfuric acid, this can be used as a suitable test to 
establish which of the two metals is the more reactive. 

b. Only a handful of students gave a complete and correct answer.  Many students 
said that CaO is reacted with Na2CO3 not realising that CaO in water gives 
Ca(OH)2 which is relatively insoluble. Other students were awarded partial credit 
for, reacting sodium carbonate with one of the dilute acids available to produce 
carbon dioxide, which is then passed into a solution of CaO.
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Question 6 (Mean score 4.5/7)
a. Most students gave a correct dot-and-cross diagram complete with ionic charges 

for magnesium oxide. Some students failed to include a full octet of electrons to 
represent the outer electron shell of the magnesium ion and consequently lost 
marks.

b. All students gave ionic / electrovalent bonding as an answer for this part of the 
question. However, although most students referred to this type of bonding as 
gaining and losing electrons, only few students seemed to be acquainted with the 
fact that electrostatic forces between oppositely charged ions are responsible to 
hold metallic ions and non-metallic ions together.

c. Almost all candidates chose sodium oxide as the correct answer. Some chose 
magnesium oxide for which they were awarded partial credit.

d. Most students were knowledgeable of the fact that SiO2 is covalent.

e. Most statements given for this part question were confused and were not 
considered to be valid reasons for SiO2 having such a high melting point. It was 
clearly evident that most candidates are not familiar with the structure of diamond 
and therefore that of SiO2. 

Question 7 (Mean score 2.2/6)
a. It was evident that a good number of candidates are not familiar with the 

molecular structure of carboxylic acids, most failing to include appropriately the 
COOH characteristic ending.

b. (i) Most candidates gave a correct answer for this part of the question.

c. (ii) Only a handful of students gave the equilibrium sign. A considerable number 
of students included the formula of ethanol (instead of methanol) in the equation 
and so the products formed were ethyl butanoate and water instead of methyl 
butanoate and water.

d. Although in this part question a considerable number of students referred to some 
form of neutralization, only a handful stated that adding sodium 
hydrogencarbonate neutralizes the excess butanoic acid and so removes the sour 
smell which makes it possible to smell the pleasant fruity smell of the newly-
formed ester.
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Question 8 (Mean score 2.9/5)
a. Most candidates gave a correct answer for this part of the question.

b. Almost all students omitted the burning excess hydrogen from the diagram.  In 
most cases, the combustion / glass tube was carefully drawn and labeled. 
Likewise, the boat containing the CuO but in a good number of cases, the 
application of heat was omitted.

c. (i) It was evident that most candidates are acquainted with the advantages of using 
hydrogen as a fuel.  However, keywords such as hydrogen is a non-pollutant or 
hydrogen is a renewable fuel were in many cases omitted from the answer.

(ii) Again, it seems that most candidates are knowledgeable about the properties 
of hydrogen and consequently most gave a correct answer.

Question 9 (Mean score 1.9/6)
a. A good number of students gave correct formulae for A and B but did not give the 

common names (limestone and slaked lime respectively) as requested. In some 
cases, they gave the chemical name instead for which they were not awarded any 
marks.

b. Only few students gave a full and correct equation for the natural formation of 
calcium hydrogencarbonate. It seems that most are not familiar with the fact that 
carbon dioxide dissolves in rainwater and attacks limestone.

c. Most students showed acquaintance with the fact that boiling or simple distillation 
removes temporary hardness. But, it was clearly evident that preparing a simple 
write-up to explain how boiling removes hardness was beyond the ability of most 
candidates. Consequently, confused statements and meaningless assumptions 
accompanied the named method used. Again, key words such as ‘thermally 
decomposed’; ‘precipitated’, and ‘filtered’ were in most cases left out.

Question 10 (Mean score 3.2/5)
a. (i) Most candidates gave a correct answer for this part question.

(ii) Most candidates are aware that about 20% of the air is oxygen and 
consequently gave a correct answer.
(iii) Most candidates are knowledgeable about the fact that oxygen reacts readily 
with carbon to liberate carbon dioxide thereby reducing the carbon content in pig 
iron.

b. (i) Almost all candidates gave a correct answer showing their familiarity with the 
fact that the removal of oxygen from an air sample leaves mostly nitrogen.
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(ii) Answers for this part question were various and in most cases confused or 
meaningless. Only few students know that nitrogen, being unreactive, is used to 
take the place of oxygen when food is packed in an airtight package.  Marks were 
given for any reference made to slowing food decay, food preservation and 
oxygen removal.

Section B
Question 11 (Mean score 10.1/20)

a. (i) Most candidates are familiar with the fact that a catalyst alters the rate of a 
chemical reaction but a considerable number of candidates stated in addition that 
a catalyst does not take part in the reaction for which they lost marks.

(ii) Most candidates were unable to design a basic experiment to demonstrate that 
the rate of production of oxygen was initially large but gradually decreased as the 
volume of reactants was being used up.  Only a small number of students referred 
to the fact that the volume of oxygen collected in the gas syringe must be 
measured at regular intervals. Other students did not understand what ‘follow the 
rate of the reaction’ means and consequently were out of point when preparing 
their write-up.
(iii) Some candidates sketched separate graphs not on the same axes as requested 
and consequently lost marks. Such graphs made it difficult to compare the volume 
of oxygen evolved after a particular time interval when the catalyst was used and 
when it was not.

b. (i) A good number of students could not define clearly what rate of reaction 
means. Many students erroneously referred to the rate of reaction as the time 
taken for the reaction to come to completion. It is expected that students learn and 
understand the precise significance of terms frequently used in science. 

(ii) Most candidates showed familiarity with the fact that when the temperature 
increases, the reactant particles move faster and consequently collide more 
frequently. However, only few candidates showed awareness that reactant 
particles collide with more energy when the temperature increases and so more of 
these collisions take part in the reaction and result in the production of more 
products.

c. (i) and (ii) Almost all candidates answered these questions correctly. 

(iii) Most candidates showed lack of familiarity with the fact that the rate of a 
reaction approximately doubles for every 10oC rise in temperature. A 
considerable number of candidates believe that rate of reaction and temperature 
are proportional. In fact, most worked out the time taken by the reaction when the 
temperature increases from 25oC to 35oC either using direct proportionality.

d. (i) A considerable number of candidates are knowledgeable with regards to photo-
catalysed reactions. Other candidates stated that the rate of the reaction between 
hydrogen and chlorine decreases when sunlight is absent or limited. Candidates 
who showed such awareness were awarded full marks.
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(ii) Most candidates failed to mention that initially and almost immediately, the 
green colour of chlorine disappears.
(iii) Most candidates answered this part question correctly, showing familiarity 
with the fact that fluorine is the most reactive halogen.

Question 12 (Mean score 9.9/20)
a. (i) It seems that most candidates are familiar with hydrocarbons, being 

compounds of carbon and hydrogen only.

(ii) Only a handful of candidates showed awareness of the fact that carbon has the 
ability to form chain-like structures called catenations between carbon atoms. 
Again, only a small number of students referred to the stable covalent bonds 
between carbon atoms.
(iii) A considerable number of students gave the correct names for the first two 
fractions obtained from fractional distillation. 
(iv) Most candidates answered this question properly mentioning different boiling 
points and different molecular structures.
(v) Most candidates gave the correct meaning of cracking and in a considerable 
number of cases, they also gave the correct conditions necessary for this process 
to proceed. 

b. (i) Most candidates are fully aware of the effect of carbon dioxide on the 
environment. All candidates gave a correct answer to show that an excess of 
carbon dioxide in the atmosphere is responsible for global warming. 

(ii) Most candidates are aware that crude oil cannot last for ever, being a non-
renewable resource. However, it seems that not all candidates are familiar with 
the term ‘non-renewable’.
(iii) Most students are knowledgeable about the effects of incomplete combustion, 
stating that this produces carbon monoxide which is extremely toxic even in small 
quantities. However, only a small number of students referred to the inefficient 
use of fuel or energy wastage when incomplete combustion takes place.

c. (i) The calculation was worked out correctly by most candidates.

(ii) Not all candidates succeeded in finding out from the equation that 3 moles of 
a mixture of gases are evolved when 1 mole of TATP decomposes at room 
temperature. 
(iii) Some candidates failed to change temperatures in oC to Kelvin. However
most candidates seemed to be fully familiar with the Gas Equation although some 
were not aware that atmospheric pressure remained unchanged.

Question 13 (Mean score 12.5/20)
a. (i) Most candidates seemed to be very familiar with the membrane cell and gave 

correct answers for A, B and C.
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(ii) and (iii) The equations for the reaction at the anode and cathode were in most 
cases correct. 
(iv) A considerable number of candidates who opted for this question found 
correctly the quantity of electricity in coulombs that passed through the cell per 
hour and then used this value to calculate correctly the number of moles of 
electrons responsible for anodal discharge per hour. However, some candidates 
either failed to convert 1 hour into seconds or else converted 1 hour into minutes.
(v) Only a small number of candidates succeeded in calculating correctly the mass 
of chlorine evolved at the anode per hour. Some candidates are not aware that 2 
moles of electrons are needed to liberate 1 mole of chlorine. Others assumed 
incorrectly that 1 mole of chlorine is equivalent to 35.5 g.

b. (ii) Most candidates are not aware that chlorine and bleach are two different 
substances although chlorine is used in the manufacture of bleaching products.

(ii) Most candidates who referred to R as a membrane or diaphram were awarded 
partial credit. Only a small number of candidates identified R as a semi-permeable 
membrane that allows sodium ions to pass through. Very few students stated that 
sodium ions attract hydroxide ions forming sodium hydroxide.
(iii) Many candidates gave a correct industrial use for sodium hydroxide but 
surprisingly failed to give a correct domestic use although sodium hydroxide 
pellets are commonly used at home to unblock drains. Almost all candidates are 
aware that sodium hydroxide is a strong alkali and is used in titrations to 
neutralise acids.

c. (i) Most candidates who opted for this question identified D as hydrogen chloride 
gas although some students erroneously stated that D is hydrochloric acid.

(ii) Most candidates are familiar with the fact that hydrogen chloride is readily 
soluble in water to form a strongly acidic solution.

Question 14  (Mean score 9.5/20)
a. (i) Most students showed familiarity with the definition of a standard solution.

(ii) Again, most students showed familiarity with the term ‘strong alkali’, 
referring to complete ionization in solution. However some students failed to state 
that strong alkalis give OH- ions in aqueous solution.
(iii) Almost all candidates arrived at a correct answer for the RMM of ethanedioic 
acid-2-water.
(iv) Most candidates were also able to calculate correctly the number of moles of 
acid present in 250 cm3 of solution.

b. (i) Some students showed lack of complete awareness with regards to the function 
of an indicator in a titration. Some said that the function of an indicator is to 
change colour without referring to colour change to indicate the end-point of the 
titration.
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(ii) Most students stated correctly that a universal indicator cannot substitute 
phenolphthalein. However, few students gave a correct reason to indicate why a 
universal indicator is unsuitable for a titration between a weak acid and a strong 
base.
(iii) Most candidates gave a correct answer.
(iv) Most candidates found this part question difficult to answer. Some candidates 
failed to calculate the number of moles of acid in 25 cm3 of solution and 
erroneously assumed that 250 cm3 of acid were used for the titration. Most 
candidates used the given equation correctly to find out the acid : alkali ratio and 
then used this ratio to calculate the number of moles of alkali used.

c. (i) Only a small number of candidates are aware that sodium hydroxide absorbs 
atmospheric carbon dioxide to form sodium carbonate. Not more than a handful 
of candidates stated that this is a neutralization reaction.

(ii) Only few students gave a correct equation for the reaction between sodium 
hydroxide and carbon dioxide.
(iii) Most candidates seemed to have guessed that this reaction is exothermic. 

Comments about Paper 2B
General Comments
This paper was attempted by 175 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 2.6 1.5 2.4 2.0 3.0 2.2 0.9 2.8 1.2 2.6 9.4 5.6 7.4 7.1

Attempted 136 62 65 87

Maximum 6 6 5 7 6 6 6 5 7 6 20 20 20 20

Facility 
Index

0.4
4

0.2
4

0.4
9

0.2
9

0.4
9

0.3
7

0.1
5

0.5
6

0.1
7

0.4
4

0.4
7

0.2
8

0.3
7

0.3
6

In general the performance of the candidates sitting for this paper was rather poor.  
Question 7 about carboxylic acids and esterification proved to be the most challenging 
question for this group of candidates. 

Specific comments about performance in each question
Section A
Question 1 (Mean score 2.6/6)

a. (i) and (ii) Most candidates gave a correct answer.

b. (i) Some candidates were not aware that a negative ion with a single negative 
charge has one electron more than its corresponding atom.
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(ii) Most candidates were aware of the fact that an atom does not carry any charge 
and is therefore electrically neutral.

c. Some candidates succeeded in finding the relative mass of 1 atom of 10X and 4 
atoms of 11X  but they were unable to calculate the average relative atomic mass 
of X. 

Question 2 (Mean score 1.5/6)
a. (i) Only few candidates were able to give a correct ionic equation. One common 

error concerned the charge carried by the carbonate ion which many candidates 
assumed to be a single negative charge.

(ii) Again, only few candidates were able to give a correct ionic equation. One 
common error was concerned with the number of hydrogen ions needed to form a 
hydrogen molecule.

b. (i) Only a small number of candidates were aware that the hydrogen ions in 
hydrochloric acid were reduced to hydrogen by electron gain.

(ii) Although some candidates showed awareness that reduction is equivalent to 
electron gain, only few referred to hydrogen ions gaining electrons to become 
atoms.

Question 3 (Mean score 2.4/5)
a. Most candidates were able to calculate correctly the RMM of propane. A 

considerable number also worked out correctly the number of moles present in 66 
g of the gas.

b. Only a very small number of candidates were able to give a complete definition of 
heat of combustion. Most referred to the heat given out when a substance burns 
but failed to refer to the complete burning of 1 mole of the substance in excess 
air.

c. Many candidates left this part unanswered.

d. Most candidates either through knowledge or through guessing gave a correct
answer.

Question 4 (Mean score 2.0/7)
a. (i) Although this was a basic recall question, most candidates gave either a 

completely invalid answer or an answer that was only partly correct. Most 
referred to allotropes as being different elements or different substances; others 
referred to allotropes as being different forms without making reference to the fact 
that these belong to the same element.
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(ii) Most candidates are aware of the two most common forms of sulfur but they 
were unable to write correctly the words rhombic and monoclinic.

b. Most candidates were aware that sulfuric acid is one of the common acids used in 
the lab but showed no awareness that it can be used in reactions when 
concentrated as an oxidizing agent and as a dehydrating agent.

c. Most candidates gave one correct use for sulfur. Some candidates however stated 
that sulfur is used to make sulfur dioxide. This was unaccepted since making 
sulfur dioxide from sulfur is the starting step in the production of sulfuric acid by 
the Contact Process.

Question 5 (Mean score 3.0/6)
a. (i) and (ii) Most candidates chose the correct metal.

b. (i) Only a handful of candidates showed awareness of the fact that the most 
reactive metals are difficult to extract from their ores because they form very 
stable compounds whose atoms are held together by strong bonds.

(ii) Most candidates stated correctly that rubidium is more reactive than 
potassium.

c. A considerable number of candidates gave a correct balanced equation for the 
reaction between zinc and aqueous silver nitrate.

Question 6 (Mean score 2.2/6)
a. Most gave a complete and correct diagram of the hydrogen chloride molecule. 

Some candidates however failed to include the inner electron shells of the 
chlorine atom.

b. (i) Most candidates stated that blue litmus turns red in an acidic solution but failed 
to state that the colour of red litmus remains unchanged.

(ii) Only a handful of candidates gave a full and complete diagram to show how 
hydrogen chloride can be dissolved in water. Most failed to include an inverted 
funnel.

Question 7 (Mean score 0.9/6)
a. Only a small number of candidates identified the given structural formula as that 

of ethanoic acid.

b. A considerable number of candidates stated that hydrogen was evolved when 
magnesium was added to the organic acid. 

c. Only a handful of candidates gave a complete balanced equation for the reaction 
between ethanoic acid and methanol. The equilibrium sign was omitted from all 
the equations given.
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d. Very few candidates referred to concentrated sulfuric acid or dry hydrochloric 
acid as the substance required for the reaction to proceed. However some 
candidates stated that a catalyst is needed.

e. Although some candidates said that one of the products of the reaction is an ester, 
only few of these made reference to the fruity characteristic smell of the ester.

Question 8 (Mean score 2.8/5)
a. Most candidates gave a correct answer for this part question showing that they are 

aware that copper is less reactive than hydrogen and so cannot displace hydrogen 
from an acid.

b. Most candidates showed that they are conscious of safety precautions in the 
laboratory, stating the importance of wearing protective clothing, safety glasses 
etc. However, only a small number of candidates said that flames and/or electric 
sparks should be kept away when hydrogen is being prepared. Likewise only a 
handful of students said that large volumes of hydrogen may be dangerous and so 
only small volumes should be prepared.

c. (i) Most candidates showed familiarity with hydrogen being a non-pollutant and a 
renewable resource. However only few used the correct key words such as non-
pollutant and renewable to explain their answer.

(ii) Almost all candidates are aware that hydrogen is highly flammable and so 
dangerous when used on a large scale. Other candidates, correctly added that 
producing hydrogen on a large scale is too expensive.

Question 9 (Mean score 1.2/7)
a. Instead of the names as requested, most candidates gave the correct formulae for 

A and B and hence were awarded partial credit.

b. (i) Only a small number of candidates gave a correct balanced equation for the 
natural formation of calcium hydrogencarbonate.

(ii) A small number of candidates were aware that water containing calcium 
hydrogencarbonate provides calcium, which is beneficial.  Few candidates were
aware that the thermal decomposition of calcium hydrogencarbonate produces 
limestone.
(iii) Only a small number of candidates were knowledgeable about the fact that 
adding washing soda makes temporary hard water soft.

Question 10 (Mean score 2.6/6)
a. (i) Most candidates were aware that atmospheric oxygen reacts with hot copper to 

form black copper oxide and this reaction proceeds until all the oxygen in the gas 
syringe is used up. 



SEC EXAMINERS’ REPORT MAY 2011

20

(ii) Again, most candidates were aware that approximately 20% of the air is 
oxygen and so when all the oxygen in an air sample is used up, 80% remains.
(iii) A considerable number of candidates were aware that ozone is an allotrope of 
oxygen.

b. (i) Most candidates answered this question correctly.

(ii) Most candidates gave invalid reasons to explain why nitrogen is used in food 
packing. However all those who made reference to oxygen removal, food 
preservation, fast freezing and the fact that nitrogen is unreactive were given 
credit.

Section B
Question 11 (Mean score 9.4/20)

a. (i) It was expected that this basic recall question would be answered correctly by 
all candidates. Most students referred to a catalyst as being a substance that 
increases the rate of a reaction but did not add that such a substance can be fully 
regained afterwards. Others included an invalid addition that a catalyst does not 
take part in the reaction.

(ii) A considerable number of candidates sketched their two graphs on separate 
axes although the question specified clearly that both graphs were expected to be 
plotted on the same axes. For such graphs, students were awarded partial credit.
Again, most students erroneously sketched straight line graphs which were 
considered as only partly correct.  For such graphs, students were also awarded 
partial credit. However, most students showed by means of their sketched graphs 
that they were aware that the use of a catalyst in this reaction increased the rate at 
which oxygen was evolved.
(iii) A good number of students are aware that vanadium (V) oxide and finely 
divided iron are used as catalysts in the industrial production of sulfur trioxide 
and ammonia respectively.

b. (i) Most students were knowledgeable about the effect of the surface area of the 
reactants on the rate of a reaction and so gave a correct answer for this part 
question.

(ii) Again most students were aware that a rise in temperature and an increase of 
concentration of the reactants are both responsible for an increase in the rate of a 
reaction.
(iii) Again, a considerable number of candidates sketched their graphs on separate 
axes although the question specified clearly that both graphs were expected to be 
plotted on the same axes. For such graphs students were awarded partial credit.
All candidates labelled the x-axis correctly but only a small number of candidates 
were able to label correctly the y-axis. Most were aware that the reaction was 
faster when zinc powder was used but the graphs they sketched were in many 
cases straight lines, thus showing unawareness of the fact that no more hydrogen 
was produced when one of the reactants was used up.
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c. (i) Most candidates were aware that certain reactions proceed faster when sunlight 
is present since light gives energy to the reactant particles.

(ii) Only a very small number of candidates were aware that the green colour of 
chlorine disappears immediately as it is used up to form hydrogen chloride.
(iii) Most candidates were aware that fluorine is more reactive than chlorine and 
so the reaction between hydrogen and fluorine is faster.

Question 12 (Mean score 5.6/20)
a. (i) Most candidates showed familiarity with the membrane cell and gave correct 

answers for A, B and C.

(ii) and (iii) A considerable number of candidates gave a correct equation.
b. (i) Some candidates failed to change one hour into seconds. 

(ii) Only few candidates were aware that one mole of electrons is equivalent to 
96,500 coulombs although this statement is written on the front page of the 
answer booklet.
(iii) Only a handful of candidates were aware that 2 moles of electrons are needed 
to liberate 1 mole of chlorine. 
(iv) Again only a small number of candidates were aware that 1mole of chlorine is 
equal to 71 g.

c. (i) Most candidates answered this question correctly.

(ii) A considerable number of candidates answered this question correctly.
d. (i) and (ii) Most candidates gave a correct answer.

Question 13 (Mean score 7.4/20)
a. Almost all candidates were aware of fractional distillation.

b. (i) A considerable number of candidates were able to identify at least two of the 
fractions A, B, C and D.

(ii) Most candidates gave the molecular formulae instead of the structural 
formulae and consequently they were not awarded any marks.
(iii) Only a small number of candidates gave a correct answer.
(iv) Few candidates identified methane as the smallest molecule in fraction A and 
so only a handful of candidates could give a complete and correct equation. 
However a good number of candidates are aware that the products of the complete 
combustion of hydrocarbons are carbon dioxide and water.

c. Most gave the correct name for the conversion of large hydrocarbon molecules 
into smaller molecules and a considerable number of candidates were also able to 
give the conditions necessary for this process to proceed.

d. (i) Most candidates are aware that crude oil is a non-renewable resource.

(ii) A good number of students were aware that incomplete combustion produces 
carbon monoxide instead of carbon dioxide.
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(iii) Although most students knew that toxic carbon monoxide and soot are 
emitted during incomplete combustion, few candidates were aware of the fact that 
part of the energy stored in a fuel is wasted when burning occurs in a limited 
supply of air.

Question 14 (Mean score 7. 1/20)
a. (i) A considerable number of students who opted for this question were able to 

work out correctly the RMM of sodium carbonate but most of these students 
could not calculate correctly the mass of sodium carbonate in 1.0 dm3 of solution 
of concentration 0.50 mol dm-3.

(ii) Most students identified an electronic balance as one piece of apparatus 
required to find the mass of sodium carbonate. Most could also identify a beaker 
to be used for the preparation of the sodium carbonate solution. But the other 
items required were mentioned by only a small number of candidates.
(iii) Most students were aware that weighings must be precise and the reading of 
the solution must be taken at eye level. But few students are knowledgeable about 
the fact that for the sake of accurate results, all washings must go into the beaker 
and then into the volumetric.

b. (i) Most candidates who opted for this question could calculate correctly the 
number of moles in 25 cm3 of sodium carbonate of concentration 0.50 mol dm-3.

(ii) Using the given equation, a considerable number of candidates deduced 
correctly the acid : alkali ratio and then worked out the moles of acid that reacted 
with the alkali.
(iii) Not more than a handful of candidates arrived at a correct answer for this part 
question. Although the units of concentration appear in bold type in the question, 
it seems that most candidates were not aware that the concentration of a solution 
is equivalent to the number of moles of acid/alkali present in 1 dm3 of solution.
(iv) A considerable number of candidates gave only a partly correct answer since 
they did not make reference to the fact that the indicator changes colour at the end 
point of the titration.
(v) Almost all candidates knew that a universal indicator cannot be used for this 
titration but most could not give a valid reason for this.
(vi) Only a handful of students were aware that the volumetric pipette was used to 
measure the volume of alkali before it was transferred to the conical flask and the
burette was used to measure the volume of acid that was used in the titration to 
neutralize the alkali.

Part 3: Comments about Coursework
Of the 836 candidates sitting for the May 2011 examination, 33 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 12.6 out of 15 while that for coursework presented by Paper 2B 
candidates was 10.6 out of 15. The average values were practically identical to the values 
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obtained in the 2010 examination. 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.
Table 7: Frequency and Percentage of students obtaining each coursework mark 
(Paper 2A candidates)

Mark Frequency Percentage

1 2 0.3

2 0 0.0

3 1 0.2

4 1 0.2

5 4 0.6

6 1 0.2

7 1 0.2

8 7 1.1

9 7 1.1

10 8 1.2

11 21 3.3

12 39 6.1

13 74 11.5

14 171 26.6

15 232 36.0

Np 55 8.5

Total 644 100

This year 80% of the candidates registered for Paper 2A obtained 12 marks or more out 
of 15 for their coursework while 69% of the candidates registered for Paper 2B obtained 
10 marks or more out of 15 for their coursework.
Table 8: Frequency and Percentage of students obtaining each coursework mark 
(Paper 2B candidates)

Mark Frequency Percentage

0 5 2.6

1 1 0.5

2 0 0.0

3 1 0.5

4 3 1.6

5 4 2.1

6 8 4.2

7 9 4.7
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8 4 2.1

9 11 5.7

10 23 12.0

11 15 7.8

12 34 17.7

13 43 22.4

14 18 9.4

15 0 0.0

np 13 6.8

Total 192 100

This year the moderators visited 18 schools.  All private candidates were asked to attend 
for interviews about the practical work submitted. 
Comments made by moderators who visited the schools are represented below. This year 
was the third year in which there were new syllabus requirements regarding practical 
work 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. Notwithstanding, there were several students from a 
number of schools visited that had some areas from the syllabus sections (a) to (j) 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 2 14
Work presented is of SEC standard for the 
majority of students 3 5 10
Authenticity: work is clearly carried out by 
individual students or groups 0 7 10
No long extracts of dictated, downloaded or 
copied material 1 9 8
Diagrams are well drawn and labelled 2 13 5
Observations & measurements are well 
recorded 1 7 8
Analysis including graphs/quantitative work 5 10 4
Evaluation of the accuracy of observations and 
measurements 2 11 4
Evaluation of suitability of procedures 5 7 6
Identification of precautions and attention to 
safety 3 7 8
Conclusions made by the students themselves 1 8 9
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Awarding of the marks is fair 1 10 6
At least 15 experiments are presented by most 
students 2 2 14
At least one experiment from each of syllabus 
sections (a) to (j) 3 3 11
Not more than three experiments presented 
from each section 1 3 14
Two investigations are presented 4 2 12
Front page with list of experiments included 5 1 13

In addition to the observations summarized in Table 9, moderators made a number of 
comments and recommendations for improvement. Some of these comments have 
already appeared in examiners’ reports of previous years but unfortunately moderators 
still encounter these shortcomings during the moderation exercise.
Presentation

 Candidates are requested to include a filled copy of the form given in the syllabus, 
showing the title of the experiments presented from each area and their page number.

 Candidates are requested NOT to present their work 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.

 Some graphs were of poor quality.  For example, the points in the graphs for the rate of 
reaction experiment were joined together instead of taking the best straight line.

 Equations should as much as possible not be grouped at the end practical write-up but 
should immediately follow the test carried out, allowing the student to better correlate 
experiments with chemistry formulae and balanced equations.

 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.

 An experiment may be presented as an investigation if the students themselves work on 
the problem given, plan the method, carry out the experiment, evaluate their results and 
methods and draw conclusions. Reports of investigations should not follow the usual 
format of report writing but should include prediction, planning etc.  It should start with a 
hypothesis.
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 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. Some reports contained incorrect observation and 

calculations and unbalanced equations were left uncorrected. 

 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.

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

 The heating of naphthalene.  This experiment should be discontinued.

 Mouth pipetting must be avoided. The use of a pipette filler should be mentioned in the 
titration experiments.  

Work Presented
 Some experiments were too short (for example: heating copper(II) carbonate only; 

separation of solid and metal using a magnet; preparation of one gas). A preparation of a 
gas is not enough to serve as one of the experiments.  Any gas preparation should also be 
accompanied by some chemical reactions of the gas being investigated.  Short 
experiments should be combined and presented as one practical.

 ‘Experiments’ such as separation by sorting of sand and beans cannot be considered as a 
SEC experiment!

 Demonstrations should not be included amongst the 15 experiments presented.  This is 
especially relevant to private candidates.

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: some students either did not refer to the rinsing and conditioning of the 
pipette and burette. Some simply suggested rinsing with distilled water.



SEC EXAMINERS’ REPORT MAY 2011

27

 The use of M for concentrations of solutions in volumetric work must be discouraged and 
concentrations should be expressed in mol dm-3.

 In recording titration results, some students simply wrote down a value for the titre value 
and did not include the burette readings.

 When testing for gases, gas-specific tests should be carried out, rather than relying on 
litmus (except in the case of ammonia).

Computation of final mark

If a student presents less than 15 experiments, the mark was worked out as an average 
over 15.

Chairperson
Board of Examiners
July 2011
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Part 1: Statistical Information


A total of 836 candidates sat for the Chemistry SEC examination in May 2011. Table 1 summarizes the candidates’ performance in the examination.


Table 1: Distribution of the grades awarded for SEC Chemistry May 2011

		Grade

		1

		2

		3

		4

		5

		6

		7

		U

		Abs

		Total



		Paper A

		78

		127

		136

		122

		72

		-

		-

		100

		9

		644



		Paper B

		-

		-

		-

		22

		26

		23

		28

		89

		4

		192



		Total

		78

		127

		136

		144

		98

		23

		28

		189

		13

		836



		Percentage

		9.3

		15.2

		16.3

		17.2

		11.7

		2.8

		3.3

		22.6

		1.6

		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 77% of the candidates opted for Paper 2A. The pass rate for Paper 2A candidates was 83% while 52% of Paper 2B candidates were awarded Grade 7 or better. Thirteen 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. 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. Candidates need to learn how to reason and not simply learn to recall facts. Less emphasis on learning factual information is needed and more emphasis on understanding, reasoning and application. 

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. 

Remarks on Paper 1


General Comments

This paper was attempted by 807 candidates. The average mark scored per question and the Facility Index of each question in Paper 1 is given in Table 2.   Again this year, the question about the chemistry of alcohols, question 4, proved to be one of the most challenging questions.  The least challenging question was question 1 about the states of matter and changes of state. 


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

		6.4

		2.4

		4.0

		1.6

		2.3

		2.3

		2.0

		3.0

		2.7

		3.3

		8.5

		10.2



		Maximum

		7

		5

		6

		5

		6

		6

		6

		7

		6

		6

		20

		20



		Facility Index

		0.91

		0.48

		0.67

		0.32

		0.39

		0.39

		0.33

		0.42

		0.45

		0.55

		0.43

		0.51





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

		6.5

		2.7

		4.6

		2.0

		2.6

		2.6

		2.4

		3.5

		2.9

		3.7

		9.8

		11.8



		Maximum

		7

		5

		6

		5

		6

		6

		6

		7

		6

		6

		20

		20



		Facility Index

		0.93

		0.54

		0.77

		0.39

		0.43

		0.43

		0.40

		0.49

		0.49

		0.62

		0.49

		0.59





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

		5.9

		1.4

		2.0

		0.3

		1.3

		1.4

		0.5

		1.2

		2.0

		1.7

		3.8

		4.4



		Maximum

		7

		5

		6

		5

		6

		6

		6

		7

		6

		6

		20

		20



		Facility Index

		0.84

		0.27

		0.34

		0.06

		0.22

		0.23

		0.08

		0.17

		0.33

		0.29

		0.19

		0.22





As expected, Paper 2B candidates scored lower marks than Paper 2A candidates in each of the questions. Except for question 1, the performance of most candidates opting for Paper 2B was rather poor.

Specific comments about performance in each question


Section A

Question 1
(mean score 6.4/7)


Most candidates answered this question correctly although several candidates interchanged solute and solvent and thought that the boiling point of water would decrease with the addition of impurities.

Question 2
(mean score 1.6/5)


a. Many candidates showed a lack of understanding of the term 'weak acid'.  Many incorrectly describe that H+ ions dissociate.  Many others referred simplistically to pH number. Several gave an incomplete explanation, since ‘in solution’ / ‘in water’ was frequently omitted. 

b. The question led the candidates by specifying ‘in aqueous solution’.  Several didn’t realize that zinc oxide is not an alkali and so cannot have a pH value.


c. In part (iii) any structure of an alkyne, showing a triple bond, obtained full credit.


Question 3
(mean score 4.0/6)

a. While many candidates were able to give a correctly balanced equation, there were nevertheless a number of candidates who failed to give correct formulae.  The most common mistakes were hydrogen being given as H and magnesium chloride as MgCl. 

b. Most candidates answered correctly, although a few gave other measuring instruments such as a measuring cylinder, but failed to state that it should be inverted.


c. In part (i) some candidates ignored the value of the concentration given and just used a concentration of 1 mol dm-3. Some gave their answer as M or mol dm-3 instead of moles suggesting that for some candidates there is no difference between moles and concentration.

In part (ii) many ignored the ratio from the equation they gave in (a).  It was not uncommon to find answers using 24 dm3 rather than 22.4 dm3 for conditions at stp.

As in previous SEC reports the examiners strongly suggest that students work such calculations from first principles.  The examiners have noted that those students working from first principles are aware of the theory behind such calculations and work through them easily obtaining full credit; candidates in the habit of using shortcut formulae such as moles = conc x vol invariably lose marks when the question they encounter is set differently from what they usually encounter. 


Question 4
(mean score 1.6/5)


a. A significant number of candidates incorrectly gave the structural formula of ethanol, even though the question clearly asked for an isomer.  It was also evident that many candidates thought that changing the position of the -OH from one carbon to the other would give an isomer of ethanol. 

b. This was an application of the chemistry of alcohols, as was stated in the question.  Although some candidates gave very creditable answers however on the whole the question was very poorly answered displaying a very poor grasp of the reactions of alcohols.

c. Some candidates answered this question correctly.  A variety of gases were suggested including hydrogen, oxygen or chlorine and many gave effervescence.

Question 5
(mean score 2.3/6) 

a. In part (i) very few got the equation correct.  Solid potassium hydrogensulfate is obtained and not potassium sulfate.  

In part (ii) most of the answers given were correct. It is important to note that HCl does not bleach litmus paper.


b. In part (i) candidates generally gave very poor explanations to show that HCl has been oxidised.  Many referred to gain of oxygen even though it was not relevant in this case.  Many candidates also gave very general answers for this question such as ‘it has lost electrons’.


In part (ii) several did not associate bleaching action with the presence of HOCl.  

Question 6
(mean 2.6/6)

a. Most candidates answered this correctly.  A few gave general conditions such as ‘pressure’ and ‘temperature’ and therefore could not be awarded any marks. 

b. While many candidates answered correctly, very few managed to obtain full marks in this question.  Many candidates correctly described the bonding for one substance (either diamond or carbon dioxide) but then failed to discuss the difference by comparing to the other substance.  A few candidates went off track completely and did not give an explanation of how the bonding of the structures affects melting and boiling points. Others incorrectly referred to ‘weak covalent bonds’ for carbon dioxide.

c. This question was generally answered correctly, although some candidates failed to give difference in structure and instead gave descriptions of them being ‘hard’ or ‘soft’.

Question 7
(mean score 2.0/6)

This question was very poorly answered and showed that several students have very hazy notions of qualitative tests.

a. The incorrect answers varied considerably and included sulfur dioxide, hydrogen and even oxygen.  Many candidates identified the SO42- ion in part (iii).  The majority was able to give a correct ionic equation, including state symbols.  A number of candidates did not seem to be aware of the difference between an ionic equation and a full equation

b. More candidates could answer this part correctly but since the question asked for the cation the charges on the ions needed to be included.

Question 8 
(mean score 3.0/7)

This question was poorly answered overall. Several students tried to convert the moles back to mass, not realizing that the question was leading them and all they had to do was to find a ratio of the moles.


a. Parts (i) and (ii) were generally worked out correctly although a number of candidates however attempted to work stoichiometrically the number of moles of oxygen from an equation where the oxide had been assumed.  Many misread (a)(iii) and gave the number of atoms.

In parts (b) and (c) guesswork and working back from part(c) was very evident, which of course gains very limited credit. A number of candidates attempted to divide the number of moles by the RAM showing a lack of understanding of the determination of empirical formulae.

Question 9
(mean score 2.7/6)

Many candidates answered this part (a) of this question correctly.  Some failed to describe that the high temperatures of the internal combustion engine are responsible for the production of NOx.

Parts (b) and (c) were answered correctly by most candidates. A handful displayed a lack of understanding of the word pollutant by giving oxygen.


In part (d) several candidates did not give a correct equation to show how the catalytic converter changes NOx and carbon monoxide into much less dangerous gases.

Question 10
(mean score 3.3/6)


a. This question was generally answered correctly.

b. While in general this was answered correctly, many candidates only wrote ‘weak bonds’ and did not specify that weak intermolecular forces hold the arrangement of molecules together in iodine.

c. While the diagram given was generally correct, the labels were either missing or incomplete.

d. Candidates generally answered this question correctly.  Answers mentioning an ‘electron glue’ got no credit.

Section B


Question 11
(mean score 8.5/20)

a. (i) Most candidates gave the correct answer.  Some answers were contradictory, e.g. ‘blue and smoky’.


(ii) The balanced equation was generally correct, although several candidates gave an equation showing complete combustion.

(iii) Some candidates didn’t link the length of the carbon chain to the state and suggested C2H6 and C20 H42 as being liquid.

(iv) Structures showing carbon atoms having five bonds were common.

b. (i) A good number of candidates answered correctly, some of the incorrect answers given however included addition and displacement.  Halogenation/chlorination got no credit.


(ii) Many candidates incorrectly gave hydrogen as the product.  Other incorrect answers given included C2H6Cl. 

(iii) Many candidates answered this part correctly. 


c. (i) Marks were lost as candidates failed to show the Cl atoms in the correct position.  The most common answer given was ClCH2CH2CH2Cl.

(ii) As with b (i), a good number of candidates answered correctly, some of the incorrect answers given however included substitution.

d. (i) In general rather poor definitions of addition polymerisation were given.  Many candidates failed to state that it involves no loss of atoms.

(ii) In general the answer given was correct.  A common mistake was candidates leaving the double bond in the structure of the polymer.

(iii) This was generally answered correctly, although the word “biodegradable” was not often used.  There were several candidates who actually think that PVC is environmentally friendly.


(iv) Several students gave uses which are more associated with polythene than PVC.  Answers like ‘PVC can be used to make plastics’ or ‘PVC can be used as a glue’ were common. 

Question 12
(mean score 10.2/20)

a. (i) Mostly well-scored though some did not include an equilibrium sign with the equation.  A number of candidates give hydrogen as simply H and nitrogen as N.

(ii) Most candidates gave correct answers.  A few gave ranges that were too wide.  A number also answered without giving the specific conditions.

b. (i) This question was generally answered correctly.

(ii) The first reaction, involving the oxidation of NO to NO2, was mostly well-known but the second reaction showing the conversion of NO2 to nitric acid was mostly incorrect.

c. (i) Several candidates persist in calling ∆H, change in temperature, when it represents change in heat (or enthalpy).  Answers not specifying ‘change’ did not get full credit.

(ii) and (iii) Candidates generally answered very poorly in these questions.  Answers revealed a very poor understanding of equilibria.  Also many candidates lost marks as they did not give an observation in part (iii).  Mentioning a change in colour is required as an observation.

d. Most candidates obtained the correct answer.


e. (i) Several did not write a correct equation even though the question actually gave one of the products expected.


(ii) Many did not give a complete answer in terms of any proper definition for oxidation or reduction.  Several inexact statements were seen, e.g., ‘copper lost oxygen’ while it should have read ‘copper(II) oxide lost oxygen to form copper’.  Other vague answers said simply ‘there is a decrease in oxidation number’ without any reference to what element this statement is referring.


(iii) This question was generally answered correctly.

Remarks on Paper 2A


General Comments

This paper was attempted by 631 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

		4.6

		4.7

		2.4

		3.0

		2.1

		4.5

		2.2

		2.9

		1.9

		3.2

		10.1

		9.9

		12.5

		9.5



		Attempted

		

		

		

		

		

		

		

		

		

		

		471

		195

		356

		240



		Maximum

		6

		6

		7

		6

		6

		7

		6

		5

		6

		5

		20

		20

		20

		20



		Facility Index

		0.76

		0.79

		0.34

		0.51

		0.35

		0.64

		0.37

		0.58

		0.32

		0.65

		0.50

		0.50

		0.63

		0.48





The results show that the easiest items for this group of students were questions 1 about atomic structure and question 2 about oxidation and reduction. On the other hand, the question about the alkaline earth metals and temporary hardness, question 9, proved to be one of the most challenging questions.


Specific comments about performance in each question


Section A


Question 1
(Mean score 4.6/6)

a. This part question was purely simple recall. However, a considerable number of candidates failed to state that isotopes are atoms of the same element, although almost all were conscious of the fact that the number of neutrons in isotopic atoms is different.

b. The table was in most cases filled in correctly. The only common mistake was the number of electrons present in a bromine ion which students erroneously put in as 35, unconscious of the fact that a bromine ion becomes so by gaining one electron.


c. A considerable number of candidates worked out the calculation correctly showing all the steps in their working. A few candidates however ignored the fact that the percentage natural abundance of 79Br is not equal to that of 81Br.

Question 2 
(Mean score 4.7/6)

a. Almost all candidates gave correct answers for this part of the question.

b. Again, most chose the correct answer from the list of given words to fill in the blanks showing that they were fully aware that loss of electrons is oxidation while electron gain is reduction.


c. Most candidates gave the two equations correctly but in a few instances, candidates erroneously gave equations that show reverse reactions for which they were not awarded any marks.

d. Almost all candidates gave a correct answer for this part of the question.

Question 3
(Mean score 2.4/7)

a. Most candidates could not give a full and correct definition for heat of combustion. Although this was a simple recall question most candidates failed to state that heat of combustion is the heat released (not required) when 1 mole (not any volume) of a substance is completely (not partly) burnt in excess air. Consequently only few candidates were awarded full marks for this part of the question.

b. A good number of students gave a correct equation for the combustion of propane and from this, they deduced correctly the ratio between the volume of propane used and the volume of carbon dioxide released. However some could not find out the volume of propane used when 4.5 moles of carbon dioxide were evolved. Others failed to give the negative sign with the answer to indicate that the reaction is exothermic.


c. A good number of students gave a correct energy level diagram for the combustion of propane, putting the formulae of the reactants on the upper energy level and the formulae of the products on the lower energy level. Some students however failed to label the x-axis with the words ‘progress of reaction / course of reaction’.


Question 4
(Mean score 3.0/6)

a. Most candidates failed to refer to allotropes as forms of the same element and therefore did not obtained full marks. Others failed to say that such different forms must exist in the same physical state.

(ii) All candidates with the exception of a very small number gave the correct names for the two most common sulfur allotropes. However it was evident that the spelling of the words monoclinic and rhombic was beyond the ability of most.

b. (i) Most candidates were not acquainted with the fact that copper atoms are oxidized by hot concentrated sulfuric acid into copper ions. 

(ii) The terms dehydrating agent and drying agent were confused.  No marks were given for dehydrating agent. 


(iii) Most candidates answered this question correctly.

c. Sample answers from scripts were: ‘in fireworks, in explosives, as a fungicide, to harden rubber’ All these were considered correct and marks were awarded. Some candidates however stated that sulfur is used to make sulfur dioxide. This was unaccepted since the requirement in the question was to give one other use of sulfur. Making sulfur dioxide is the first step in the Contact Process for the manufacture of sulfuric acid.


Question 5
(Mean score 2.1/6) 

Most candidates found this question difficult and beyond their ability. It was clearly evident that students were not acquainted with designing and setting up a simple experiment using available substances.

a. Some candidates used magnesium, copper and sulfuric acid to find out which of the metals is the more reactive, ignoring the fact that copper was not available in the list. Others assumed incorrectly that since both copper(II) oxide and magnesium react with dilute sulfuric acid, this can be used as a suitable test to establish which of the two metals is the more reactive. 

b. Only a handful of students gave a complete and correct answer.  Many students said that CaO is reacted with Na2CO3 not realising that CaO in water gives Ca(OH)2 which is relatively insoluble. Other students were awarded partial credit for, reacting sodium carbonate with one of the dilute acids available to produce carbon dioxide, which is then passed into a solution of CaO. 


Question 6
(Mean score 4.5/7)


a. Most students gave a correct dot-and-cross diagram complete with ionic charges for magnesium oxide.  Some students failed to include a full octet of electrons to represent the outer electron shell of the magnesium ion and consequently lost marks.


b. All students gave ionic / electrovalent bonding as an answer for this part of the question. However, although most students referred to this type of bonding as gaining and losing electrons, only few students seemed to be acquainted with the fact that electrostatic forces between oppositely charged ions are responsible to hold metallic ions and non-metallic ions together.

c. Almost all candidates chose sodium oxide as the correct answer. Some chose magnesium oxide for which they were awarded partial credit.

d. Most students were knowledgeable of the fact that SiO2 is covalent.

e. Most statements given for this part question were confused and were not considered to be valid reasons for SiO2 having such a high melting point. It was clearly evident that most candidates are not familiar with the structure of diamond and therefore that of SiO2. 

Question 7
(Mean score 2.2/6)

a. It was evident that a good number of candidates are not familiar with the molecular structure of carboxylic acids, most failing to include appropriately the COOH characteristic ending.


b. (i) Most candidates gave a correct answer for this part of the question.

c. (ii) Only a handful of students gave the equilibrium sign. A considerable number of students included the formula of ethanol (instead of methanol) in the equation and so the products formed were ethyl butanoate and water instead of methyl butanoate and water.

d. Although in this part question a considerable number of students referred to some form of neutralization, only a handful stated that adding sodium hydrogencarbonate neutralizes the excess butanoic acid and so removes the sour smell which makes it possible to smell the pleasant fruity smell of the newly-formed ester.


Question 8 
(Mean score 2.9/5)

a. Most candidates gave a correct answer for this part of the question.

b. Almost all students omitted the burning excess hydrogen from the diagram.  In most cases, the combustion / glass tube was carefully drawn and labeled. Likewise, the boat containing the CuO but in a good number of cases, the application of heat was omitted.

c. (i) It was evident that most candidates are acquainted with the advantages of using hydrogen as a fuel.  However, keywords such as hydrogen is a non-pollutant or hydrogen is a renewable fuel were in many cases omitted from the answer.

(ii) Again, it seems that most candidates are knowledgeable about the properties of hydrogen and consequently most gave a correct answer.


Question 9
(Mean score 1.9/6)

a. A good number of students gave correct formulae for A and B but did not give the common names (limestone and slaked lime respectively) as requested. In some cases, they gave the chemical name instead for which they were not awarded any marks.

b. Only few students gave a full and correct equation for the natural formation of calcium hydrogencarbonate. It seems that most are not familiar with the fact that carbon dioxide dissolves in rainwater and attacks limestone.

c. Most students showed acquaintance with the fact that boiling or simple distillation removes temporary hardness. But, it was clearly evident that preparing a simple write-up to explain how boiling removes hardness was beyond the ability of most candidates. Consequently, confused statements and meaningless assumptions accompanied the named method used. Again, key words such as ‘thermally decomposed’; ‘precipitated’, and ‘filtered’ were in most cases left out.


Question 10
(Mean score 3.2/5)


a. (i) Most candidates gave a correct answer for this part question.

(ii) Most candidates are aware that about 20% of the air is oxygen and consequently gave a correct answer.

(iii) Most candidates are knowledgeable about the fact that oxygen reacts readily with carbon to liberate carbon dioxide thereby reducing the carbon content in pig iron.

b. (i) Almost all candidates gave a correct answer showing their familiarity with the fact that the removal of oxygen from an air sample leaves mostly nitrogen.

(ii) Answers for this part question were various and in most cases confused or meaningless. Only few students know that nitrogen, being unreactive, is used to take the place of oxygen when food is packed in an airtight package.  Marks were given for any reference made to slowing food decay, food preservation and oxygen removal.

Section B

Question 11
(Mean score 10.1/20)

a. (i) Most candidates are familiar with the fact that a catalyst alters the rate of a chemical reaction but a considerable number of candidates stated in addition that a catalyst does not take part in the reaction for which they lost marks.


(ii) Most candidates were unable to design a basic experiment to demonstrate that the rate of production of oxygen was initially large but gradually decreased as the volume of reactants was being used up.  Only a small number of students referred to the fact that the volume of oxygen collected in the gas syringe must be measured at regular intervals. Other students did not understand what ‘follow the rate of the reaction’ means and consequently were out of point when preparing their write-up.

(iii) Some candidates sketched separate graphs not on the same axes as requested and consequently lost marks. Such graphs made it difficult to compare the volume of oxygen evolved after a particular time interval when the catalyst was used and when it was not.

b. (i) A good number of students could not define clearly what rate of reaction means. Many students erroneously referred to the rate of reaction as the time taken for the reaction to come to completion. It is expected that students learn and understand the precise significance of terms frequently used in science. 

(ii) Most candidates showed familiarity with the fact that when the temperature increases, the reactant particles move faster and consequently collide more frequently. However, only few candidates showed awareness that reactant particles collide with more energy when the temperature increases and so more of these collisions take part in the reaction and result in the production of more products.


c. (i) and (ii) Almost all candidates answered these questions correctly. 

(iii) Most candidates showed lack of familiarity with the fact that the rate of a reaction approximately doubles for every 10oC rise in temperature. A considerable number of candidates believe that rate of reaction and temperature are proportional. In fact, most worked out the time taken by the reaction when the temperature increases from 25oC to 35oC either using direct proportionality.


d. (i) A considerable number of candidates are knowledgeable with regards to photo-catalysed reactions. Other candidates stated that the rate of the reaction between hydrogen and chlorine decreases when sunlight is absent or limited. Candidates who showed such awareness were awarded full marks.

(ii) Most candidates failed to mention that initially and almost immediately, the green colour of chlorine disappears.

(iii) Most candidates answered this part question correctly, showing familiarity with the fact that fluorine is the most reactive halogen.


Question 12 
(Mean score 9.9/20)


a. (i) It seems that most candidates are familiar with hydrocarbons, being compounds of carbon and hydrogen only.


(ii) Only a handful of candidates showed awareness of the fact that carbon has the ability to form chain-like structures called catenations between carbon atoms. Again, only a small number of students referred to the stable covalent bonds between carbon atoms.

(iii) A considerable number of students gave the correct names for the first two fractions obtained from fractional distillation. 

(iv) Most candidates answered this question properly mentioning different boiling points and different molecular structures.


(v) Most candidates gave the correct meaning of cracking and in a considerable number of cases, they also gave the correct conditions necessary for this process to proceed. 

b. (i) Most candidates are fully aware of the effect of carbon dioxide on the environment. All candidates gave a correct answer to show that an excess of carbon dioxide in the atmosphere is responsible for global warming. 

(ii) Most candidates are aware that crude oil cannot last for ever, being a non-renewable resource. However, it seems that not all candidates are familiar with the term ‘non-renewable’.


(iii) Most students are knowledgeable about the effects of incomplete combustion, stating that this produces carbon monoxide which is extremely toxic even in small quantities. However, only a small number of students referred to the inefficient use of fuel or energy wastage when incomplete combustion takes place.

c. (i) The calculation was worked out correctly by most candidates.

(ii) Not all candidates succeeded in finding out from the equation that 3 moles of a mixture of gases are evolved when 1 mole of TATP decomposes at room temperature. 

(iii) Some candidates failed to change temperatures in oC to Kelvin. However most candidates seemed to be fully familiar with the Gas Equation although some were not aware that atmospheric pressure remained unchanged.


Question 13
(Mean score 12.5/20)


a. (i) Most candidates seemed to be very familiar with the membrane cell and gave correct answers for A, B and C.

(ii) and (iii) The equations for the reaction at the anode and cathode were in most cases correct. 

(iv) A considerable number of candidates who opted for this question found correctly the quantity of electricity in coulombs that passed through the cell per hour and then used this value to calculate correctly the number of moles of electrons responsible for anodal discharge per hour. However, some candidates either failed to convert 1 hour into seconds or else converted 1 hour into minutes.

(v) Only a small number of candidates succeeded in calculating correctly the mass of chlorine evolved at the anode per hour. Some candidates are not aware that 2 moles of electrons are needed to liberate 1 mole of chlorine. Others assumed incorrectly that 1 mole of chlorine is equivalent to 35.5 g.


b. (ii) Most candidates are not aware that chlorine and bleach are two different substances although chlorine is used in the manufacture of bleaching products.

(ii) Most candidates who referred to R as a membrane or diaphram were awarded partial credit. Only a small number of candidates identified R as a semi-permeable membrane that allows sodium ions to pass through. Very few students stated that sodium ions attract hydroxide ions forming sodium hydroxide.

(iii) Many candidates gave a correct industrial use for sodium hydroxide but surprisingly failed to give a correct domestic use although sodium hydroxide pellets are commonly used at home to unblock drains. Almost all candidates are aware that sodium hydroxide is a strong alkali and is used in titrations to neutralise acids.

c. (i) Most candidates who opted for this question identified D as hydrogen chloride gas although some students erroneously stated that D is hydrochloric acid.

(ii) Most candidates are familiar with the fact that hydrogen chloride is readily soluble in water to form a strongly acidic solution.


Question 14  
(Mean score 9.5/20)

a. (i) Most students showed familiarity with the definition of a standard solution.

(ii) Again, most students showed familiarity with the term ‘strong alkali’, referring to complete ionization in solution. However some students failed to state that strong alkalis give OH- ions in aqueous solution.


(iii) Almost all candidates arrived at a correct answer for the RMM of ethanedioic acid-2-water.

(iv) Most candidates were also able to calculate correctly the number of moles of acid present in 250 cm3 of solution.

b. (i) Some students showed lack of complete awareness with regards to the function of an indicator in a titration. Some said that the function of an indicator is to change colour without referring to colour change to indicate the end-point of the titration.

(ii) Most students stated correctly that a universal indicator cannot substitute phenolphthalein. However, few students gave a correct reason to indicate why a universal indicator is unsuitable for a titration between a weak acid and a strong base.

(iii) Most candidates gave a correct answer.

(iv) Most candidates found this part question difficult to answer. Some candidates failed to calculate the number of moles of acid in 25 cm3 of solution and erroneously assumed that 250 cm3 of acid were used for the titration. Most candidates used the given equation correctly to find out the acid : alkali ratio and then used this ratio to calculate the number of moles of alkali used.

c. (i) Only a small number of candidates are aware that sodium hydroxide absorbs atmospheric carbon dioxide to form sodium carbonate. Not more than a handful of candidates stated that this is a neutralization reaction.

(ii) Only few students gave a correct equation for the reaction between sodium hydroxide and carbon dioxide.

(iii) Most candidates seemed to have guessed that this reaction is exothermic. 


Comments about Paper 2B


General Comments

This paper was attempted by 175 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
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		136

		62
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		0.44

		0.24

		0.49

		0.29

		0.49

		0.37

		0.15

		0.56

		0.17

		0.44
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		0.28

		0.37

		0.36





In general the performance of the candidates sitting for this paper was rather poor.  Question 7 about carboxylic acids and esterification proved to be the most challenging question for this group of candidates. 

Specific comments about performance in each question


Section A


Question 1
(Mean score 2.6/6)


a. (i) and (ii) Most candidates gave a correct answer.


b. (i) Some candidates were not aware that a negative ion with a single negative charge has one electron more than its corresponding atom.


(ii) Most candidates were aware of the fact that an atom does not carry any charge and is therefore electrically neutral.


c. Some candidates succeeded in finding the relative mass of 1 atom of 10X and 4 atoms of 11X  but they were unable to calculate the average relative atomic mass of X. 


Question 2
(Mean score 1.5/6)

a. (i) Only few candidates were able to give a correct ionic equation. One common error concerned the charge carried by the carbonate ion which many candidates assumed to be a single negative charge.

(ii) Again, only few candidates were able to give a correct ionic equation. One common error was concerned with the number of hydrogen ions needed to form a hydrogen molecule.

b. (i) Only a small number of candidates were aware that the hydrogen ions in hydrochloric acid were reduced to hydrogen by electron gain.


(ii) Although some candidates showed awareness that reduction is equivalent to electron gain, only few referred to hydrogen ions gaining electrons to become atoms.


Question 3
(Mean score 2.4/5)


a.  Most candidates were able to calculate correctly the RMM of propane. A considerable number also worked out correctly the number of moles present in 66 g of the gas.


b. Only a very small number of candidates were able to give a complete definition of heat of combustion. Most referred to the heat given out when a substance burns but failed to refer to the complete burning of 1 mole of the substance in excess air.

c. Many candidates left this part unanswered.


d. Most candidates either through knowledge or through guessing gave a correct answer.

Question 4
(Mean score 2.0/7)


a. (i) Although this was a basic recall question, most candidates gave either a completely invalid answer or an answer that was only partly correct. Most referred to allotropes as being different elements or different substances; others referred to allotropes as being different forms without making reference to the fact that these belong to the same element.


(ii) Most candidates are aware of the two most common forms of sulfur but they were unable to write correctly the words rhombic and monoclinic.


b. Most candidates were aware that sulfuric acid is one of the common acids used in the lab but showed no awareness that it can be used in reactions when concentrated as an oxidizing agent and as a dehydrating agent.


c. Most candidates gave one correct use for sulfur. Some candidates however stated that sulfur is used to make sulfur dioxide. This was unaccepted since making sulfur dioxide from sulfur is the starting step in the production of sulfuric acid by the Contact Process.


Question 5
(Mean score 3.0/6)


a. (i) and (ii) Most candidates chose the correct metal. 

b. (i) Only a handful of candidates showed awareness of the fact that the most reactive metals are difficult to extract from their ores because they form very stable compounds whose atoms are held together by strong bonds.

(ii) Most candidates stated correctly that rubidium is more reactive than potassium.

c. A considerable number of candidates gave a correct balanced equation for the reaction between zinc and aqueous silver nitrate.


Question 6
(Mean score 2.2/6)


a. Most gave a complete and correct diagram of the hydrogen chloride molecule. Some candidates however failed to include the inner electron shells of the chlorine atom.


b. (i) Most candidates stated that blue litmus turns red in an acidic solution but failed to state that the colour of red litmus remains unchanged.

(ii) Only a handful of candidates gave a full and complete diagram to show how hydrogen chloride can be dissolved in water. Most failed to include an inverted funnel.

Question 7
(Mean score 0.9/6)


a. Only a small number of candidates identified the given structural formula as that of ethanoic acid.


b. A considerable number of candidates stated that hydrogen was evolved when magnesium was added to the organic acid. 

c. Only a handful of candidates gave a complete balanced equation for the reaction between ethanoic acid and methanol. The equilibrium sign was omitted from all the equations given.

d. Very few candidates referred to concentrated sulfuric acid or dry hydrochloric acid as the substance required for the reaction to proceed. However some candidates stated that a catalyst is needed.

e. Although some candidates said that one of the products of the reaction is an ester, only few of these made reference to the fruity characteristic smell of the ester.


Question 8 
(Mean score 2.8/5)


a. Most candidates gave a correct answer for this part question showing that they are aware that copper is less reactive than hydrogen and so cannot displace hydrogen from an acid.

b. Most candidates showed that they are conscious of safety precautions in the laboratory, stating the importance of wearing protective clothing, safety glasses etc. However, only a small number of candidates said that flames and/or electric sparks should be kept away when hydrogen is being prepared. Likewise only a handful of students said that large volumes of hydrogen may be dangerous and so only small volumes should be prepared.

c. (i) Most candidates showed familiarity with hydrogen being a non-pollutant and a renewable resource. However only few used the correct key words such as non-pollutant and renewable to explain their answer.

(ii) Almost all candidates are aware that hydrogen is highly flammable and so dangerous when used on a large scale. Other candidates, correctly added that producing hydrogen on a large scale is too expensive.


Question 9
(Mean score 1.2/7)


a. Instead of the names as requested, most candidates gave the correct formulae for A and B and hence were awarded partial credit.


b. (i) Only a small number of candidates gave a correct balanced equation for the natural formation of calcium hydrogencarbonate.

(ii) A small number of candidates were aware that water containing calcium hydrogencarbonate provides calcium, which is beneficial.  Few candidates were aware that the thermal decomposition of calcium hydrogencarbonate produces limestone.

(iii) Only a small number of candidates were knowledgeable about the fact that adding washing soda makes temporary hard water soft.


Question 10
(Mean score 2.6/6)


a. (i) Most candidates were aware that atmospheric oxygen reacts with hot copper to form black copper oxide and this reaction proceeds until all the oxygen in the gas syringe is used up. 

(ii) Again, most candidates were aware that approximately 20% of the air is oxygen and so when all the oxygen in an air sample is used up, 80% remains.

(iii) A considerable number of candidates were aware that ozone is an allotrope of oxygen.

b. (i) Most candidates answered this question correctly.

(ii) Most candidates gave invalid reasons to explain why nitrogen is used in food packing. However all those who made reference to oxygen removal, food preservation, fast freezing and the fact that nitrogen is unreactive were given credit.

Section B


Question 11 
(Mean score 9.4/20)


a. (i) It was expected that this basic recall question would be answered correctly by all candidates. Most students referred to a catalyst as being a substance that increases the rate of a reaction but did not add that such a substance can be fully regained afterwards. Others included an invalid addition that a catalyst does not take part in the reaction.


(ii) A considerable number of candidates sketched their two graphs on separate axes although the question specified clearly that both graphs were expected to be plotted on the same axes. For such graphs, students were awarded partial credit. Again, most students erroneously sketched straight line graphs which were considered as only partly correct.  For such graphs, students were also awarded partial credit. However, most students showed by means of their sketched graphs that they were aware that the use of a catalyst in this reaction increased the rate at which oxygen was evolved.

(iii) A good number of students are aware that vanadium (V) oxide and finely divided iron are used as catalysts in the industrial production of sulfur trioxide and ammonia respectively.

b. (i) Most students were knowledgeable about the effect of the surface area of the reactants on the rate of a reaction and so gave a correct answer for this part question.

(ii) Again most students were aware that a rise in temperature and an increase of concentration of the reactants are both responsible for an increase in the rate of a reaction.

(iii) Again, a considerable number of candidates sketched their graphs on separate axes although the question specified clearly that both graphs were expected to be plotted on the same axes. For such graphs students were awarded partial credit. All candidates labelled the x-axis correctly but only a small number of candidates were able to label correctly the y-axis. Most were aware that the reaction was faster when zinc powder was used but the graphs they sketched were in many cases straight lines, thus showing unawareness of the fact that no more hydrogen was produced when one of the reactants was used up.

c. (i) Most candidates were aware that certain reactions proceed faster when sunlight is present since light gives energy to the reactant particles.

(ii) Only a very small number of candidates were aware that the green colour of chlorine disappears immediately as it is used up to form hydrogen chloride.

(iii) Most candidates were aware that fluorine is more reactive than chlorine and so the reaction between hydrogen and fluorine is faster.

Question 12
(Mean score 5.6/20)


a. (i) Most candidates showed familiarity with the membrane cell and gave correct answers for A, B and C.

(ii) and (iii) A considerable number of candidates gave a correct equation.

b. (i) Some candidates failed to change one hour into seconds. 

(ii) Only few candidates were aware that one mole of electrons is equivalent to 96,500 coulombs although this statement is written on the front page of the answer booklet.

(iii) Only a handful of candidates were aware that 2 moles of electrons are needed to liberate 1 mole of chlorine. 

(iv) Again only a small number of candidates were aware that 1mole of chlorine is equal to 71 g.

c. (i) Most candidates answered this question correctly.


(ii) A considerable number of candidates answered this question correctly.

d. (i) and (ii) Most candidates gave a correct answer.


Question 13 
(Mean score 7.4/20)


a. Almost all candidates were aware of fractional distillation.

b. (i) A considerable number of candidates were able to identify at least two of the fractions A, B, C and D.

(ii) Most candidates gave the molecular formulae instead of the structural formulae and consequently they were not awarded any marks.

(iii) Only a small number of candidates gave a correct answer.

(iv) Few candidates identified methane as the smallest molecule in fraction A and so only a handful of candidates could give a complete and correct equation. However a good number of candidates are aware that the products of the complete combustion of hydrocarbons are carbon dioxide and water.

c. Most gave the correct name for the conversion of large hydrocarbon molecules into smaller molecules and a considerable number of candidates were also able to give the conditions necessary for this process to proceed.

d. (i) Most candidates are aware that crude oil is a non-renewable resource.

(ii) A good number of students were aware that incomplete combustion produces carbon monoxide instead of carbon dioxide.

(iii) Although most students knew that toxic carbon monoxide and soot are emitted during incomplete combustion, few candidates were aware of the fact that part of the energy stored in a fuel is wasted when burning occurs in a limited supply of air.

Question 14 
(Mean score 7. 1/20)


a. (i) A considerable number of students who opted for this question were able to work out correctly the RMM of sodium carbonate but most of these students could not calculate correctly the mass of sodium carbonate in 1.0 dm3 of solution of concentration 0.50 mol dm-3.

(ii) Most students identified an electronic balance as one piece of apparatus required to find the mass of sodium carbonate. Most could also identify a beaker to be used for the preparation of the sodium carbonate solution. But the other items required were mentioned by only a small number of candidates.

(iii) Most students were aware that weighings must be precise and the reading of the solution must be taken at eye level. But few students are knowledgeable about the fact that for the sake of accurate results, all washings must go into the beaker and then into the volumetric.

b. (i) Most candidates who opted for this question could calculate correctly the number of moles in 25 cm3 of sodium carbonate of concentration 0.50 mol dm-3.

(ii) Using the given equation, a considerable number of candidates deduced correctly the acid : alkali ratio and then worked out the moles of acid that reacted with the alkali.

(iii) Not more than a handful of candidates arrived at a correct answer for this part question. Although the units of concentration appear in bold type in the question, it seems that most candidates were not aware that the concentration of a solution is equivalent to the number of moles of acid/alkali present in 1 dm3 of solution.

(iv) A considerable number of candidates gave only a partly correct answer since they did not make reference to the fact that the indicator changes colour at the end point of the titration.

(v) Almost all candidates knew that a universal indicator cannot be used for this titration but most could not give a valid reason for this.

(vi) Only a handful of students were aware that the volumetric pipette was used to measure the volume of alkali before it was transferred to the conical flask and the burette was used to measure the volume of acid that was used in the titration to neutralize the alkali.

Part 3: Comments about Coursework 

Of the 836 candidates sitting for the May 2011 examination, 33 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 12.6 out of 15 while that for coursework presented by Paper 2B candidates was 10.6 out of 15. The average values were practically identical to the values obtained in the 2010 examination. 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.

Table 7: Frequency and Percentage of students obtaining each coursework mark (Paper 2A candidates)


		Mark

		Frequency

		Percentage



		1

		2

		0.3



		2

		0

		0.0



		3

		1

		0.2



		4

		1

		0.2



		5

		4

		0.6



		6

		1

		0.2



		7

		1

		0.2



		8

		7

		1.1



		9

		7

		1.1



		10

		8

		1.2



		11

		21

		3.3



		12

		39

		6.1



		13

		74

		11.5



		14

		171

		26.6



		15

		232

		36.0



		Np

		55

		8.5



		Total

		644

		100





This year 80% of the candidates registered for Paper 2A obtained 12 marks or more out of 15 for their coursework while 69% of the candidates registered for Paper 2B obtained 10 marks or more out of 15 for their coursework.


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


		Mark

		Frequency

		Percentage



		0

		5

		2.6



		1

		1

		0.5



		2

		0

		0.0



		3

		1

		0.5



		4

		3

		1.6



		5

		4

		2.1



		6

		8

		4.2



		7

		9

		4.7



		8

		4

		2.1



		9

		11

		5.7



		10

		23

		12.0



		11

		15

		7.8



		12

		34

		17.7



		13

		43

		22.4



		14

		18

		9.4



		15

		0

		0.0



		np

		13

		6.8



		Total

		192

		100





This year the moderators visited 18 schools.  All private candidates were asked to attend for interviews about the practical work submitted. 


Comments made by moderators who visited the schools are represented below. This year was the third year in which there were new syllabus requirements regarding practical work 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. Notwithstanding, there were several students from a number of schools visited that had some areas from the syllabus sections (a) to (j) 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

		2

		14



		Work presented is of SEC standard for the majority of students

		3

		5

		10



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

		0

		7

		10



		No long extracts of dictated, downloaded or copied material

		1

		9

		8



		Diagrams are well drawn and labelled

		2

		13

		5



		Observations & measurements are well recorded

		1

		7

		8



		Analysis including graphs/quantitative work

		5

		10

		4



		Evaluation of the accuracy of observations and measurements

		2

		11

		4



		Evaluation of suitability of procedures

		5

		7

		6



		Identification of precautions and attention to safety

		3

		7

		8



		Conclusions made by the students themselves

		1

		8

		9



		Awarding of the marks is fair

		1

		10

		6



		At least 15 experiments are presented by most students

		2

		2

		14



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

		3

		3

		11



		Not more than three experiments presented from each section

		1

		3

		14



		Two investigations are presented

		4

		2

		12



		Front page with list of experiments included

		5

		1

		13





In addition to the observations summarized in Table 9, moderators made a number of comments and recommendations for improvement. Some of these comments have already appeared in examiners’ reports of previous years but unfortunately moderators still encounter these shortcomings during the moderation exercise.


Presentation


· Candidates are requested to include a filled copy of the form given in the syllabus, showing the title of the experiments presented from each area and their page number.


· Candidates are requested NOT to present their work 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.


· Some graphs were of poor quality.  For example, the points in the graphs for the rate of reaction experiment were joined together instead of taking the best straight line.


· Equations should as much as possible not be grouped at the end practical write-up but should immediately follow the test carried out, allowing the student to better correlate experiments with chemistry formulae and balanced equations.


· 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.


· An experiment may be presented as an investigation if the students themselves work on the problem given, plan the method, carry out the experiment, evaluate their results and methods and draw conclusions. Reports of investigations should not follow the usual format of report writing but should include prediction, planning etc.  It should start with a hypothesis.


· 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. Some reports contained incorrect observation and calculations and unbalanced equations were left uncorrected. 


· 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. 

Safety


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


· The heating of naphthalene.  This experiment should be discontinued.


· Mouth pipetting must be avoided. The use of a pipette filler should be mentioned in the titration experiments.  


Work Presented



· Some experiments were too short (for example: heating copper(II) carbonate only; separation of solid and metal using a magnet; preparation of one gas). A preparation of a gas is not enough to serve as one of the experiments.  Any gas preparation should also be accompanied by some chemical reactions of the gas being investigated.  Short experiments should be combined and presented as one practical.


· ‘Experiments’ such as separation by sorting of sand and beans cannot be considered as a SEC experiment!


· Demonstrations should not be included amongst the 15 experiments presented.  This is especially relevant to private candidates.


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: some students either did not refer to the rinsing and conditioning of the pipette and burette. Some simply suggested rinsing with distilled water.


· The use of M for concentrations of solutions in volumetric work must be discouraged and concentrations should be expressed in mol dm-3.

· In recording titration results, some students simply wrote down a value for the titre value and did not include the burette readings.


· When testing for gases, gas-specific tests should be carried out, rather than relying on litmus (except in the case of ammonia).


Computation of final mark


If a student presents less than 15 experiments, the mark was worked out as an average over 15.


Chairperson


Board of Examiners


July 2011

PAGE  

27



