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GENERAL COMMENTS 

 

The overall performance of the candidates on this sitting of the examination was better than the previous two 

years.  This year approximately sixty-eight per cent of the candidate population achieved Grades I-III 

compared with sixty-two per cent in 2013 and fifty-nine per cent in 2012.  The best performance was on 

Paper 01 which showed a mean score of 34.94 while Papers 02 and Paper 032 the School-based Assessment 

(SBA), showed mean scores of 38.53 and 31.17 respectively.  The mean score for Paper 032, the alternative 

to the SBA, was 14.97. 

 

DETAILED COMMENTS 

 

Paper 01 

 

This paper consisted of sixty compulsory multiple-choice items.  The general performance on this paper was 

satisfactory with approximately seventy per cent of the candidates scoring above the minimum cut score for 

a Grade III.  The mean score obtained was 34.94 and scores ranged from zero to 60 marks.  However, there 

continues to be several areas of weakness in candidates’ knowledge and understanding of specific concepts.  

This suggests that closer attention ought to be given to these specific areas to help boost their understanding 

of these concepts.  It seems as well, that more opportunities ought to be created for candidates to be engaged 

in learning activities that will strengthen their conceptual understanding of chemistry resulting in deep rather 

than superficial learning.    

 

Candidates recorded fairly good performance on the following topics. 

 

 Recall of information related to:  

 

 atomic notation to identify the symbol, atomic number, mass number and charge 

 particulate nature of matter 

 properties of subatomic particles  

 

 Balancing written equations 

 

Candidates performed poorly on the following topics. 

 

 Knowledge of the chemical reactions (organic and inorganic) explored in the syllabus.  Generally, 

where the candidates were required to use knowledge of the chemical reactions to answer questions, 

they performed poorly.  However, questions such as “What are the products when X reacts with Y?” 

posed no problems.    

 

 Calculations involving 

  

 Use of Formulae – particularly where units such as electrochemistry need to be considered.   

 Mass concentration 

 

 Interpreting equations and symbols e.g. determination of oxidation number, discharge of ions at 

electrodes, deduction of the basicity of an acid. 

 

 Chemical substances and reactions — Candidates seemed unfamiliar with a number of chemical 

substances and reactions to which they should have been exposed in the laboratory.   

 

 Electrochemistry  

 

 Interpretation of redox equations – deduction of the oxidizing and reducing agents 

 Differentiating what happens at the electrodes – confusing reactions at anode and cathode; 

limited knowledge of special applications of electrolysis 
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 Organic chemistry 

 

 Identification of functional groups from structural formulae 

 Knowledge of the chemistry of the various homologous series (including alkenes and alkanes).   

 

Paper 02 

 

Questions 1, 3 and 5 recorded the best performances.  From year to year, the report on performance in the 

CSEC examination highlights the common areas that candidates seem to find difficult as well as the kinds of 

errors that they make.  It is hoped that students and teachers will use this information to conduct self-

assessment, identify strengths and weaknesses and so better prepare for the examination. 

 

Question 1 

 

Syllabus References:    A: 6.7, 6.10, 6.12, 6.13, 6.14, 6.15, 7.1, 7.2, 7.3, 7.4; B2: 7.1, 7.2 

 

Part (a) — Sub-sections (i)–(iv)  

 

This part of the question tested candidates’ knowledge of thermometric titrations.  Data for the temperature 

changes when portions of 0.1M hydrochloric acid were added to 25cm3 of aqueous potassium hydroxide 

were provided.  Candidates were required to plot a graph from the data, determine the volume of acid 

required to neutralize the potassium hydroxide solution, and calculate the heat of neutralization.   

 

Expected response 

 

The data when plotted should have produced two straight lines intersecting at a volume of 25cm3 which 

represented the volume of hydrochloric acid required to neutralize the potassium hydroxide.  The 

temperature difference was 11 0C obtained by subtracting the lowest from the highest temperature obtained.  

The calculation in Part (iv) should be done as follows: 

 

Total volume of liquid at neutralization = 25 + 25 = 50 cm3  

Mass = 50 cm3  1 g cm-3 = 50 g = 0.05 kg  

H = 0.05  4.2  11 = 2.31 kJ 

 

Candidates’ Performance 

 

(i) Candidates were able to score at least one mark on this section as they obtained marks for plotting the 

graph and plotting the six points correctly.  However, they lost marks as they did not draw the best 

straight lines to show intersection.   

 

(ii) Many candidates were able to determine the volume of acid required to neutralize the 25 cm3 of KOH 

and earned the one mark.  However, a few could not and recorded incorrect readings based on the 

graphs which they had drawn.  Some candidates were also careless in their recording of the responses 

using the wrong units to represent volume e.g. 25g. 

 

(iii) Many candidates were able to determine the temperature difference for the reaction.  Common 

mistakes were 6 0C as the answer, obtained by subtracting the initial temperature from the final 

temperature (33-27).  The correct procedure was to subtract the lowest from the highest temperature.  

Some gave a description of the shape of the graph (“temperature increase then decrease”) which 

suggests that they did not carefully read what was being asked.   
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(iv) Candidates were required to calculate the heat of neutralization for the reaction between potassium 

hydroxide and hydrochloric acid. Most candidates were able to correctly substitute values in the 

equation given. Candidates lost the mark for not correctly determining the total volume of the 

mixture (25cm3 + 25cm3). Many used 25cm3 as the volume.  Candidates also forgot or did not know 

how to deduce the mass of the system given the volume and density of the solutions.  Some also 

neglected to convert the mass to kilograms.   

 

Part (b) — Sub-parts (i)–(v)  

 

This section tested knowledge of the effect of surface area on the rate of reaction as well as knowledge of the 

reactivity series and specifically the displacement reactions of metals.  Questions were based on two 

experiments in which magnesium metal reacted with iron(III) chloride. 

 

Expected response 

 

(i) A suitable aim for the experiment was: 

To investigate the effect of surface area on the rate of the reaction between magnesium ribbon and 

iron(III) chloride  

 

(ii) With respect to what happened in Beaker A after 30 seconds, it was expected that candidates would 

describe the chemical changes expected to take place in the beaker.  Here candidates should have used 

their knowledge of the displacement reaction between magnesium and iron (III) salts to predict what 

would take place.  The correct response was therefore: 

 

The colour of liquid (solution) gets paler; Grey black solid (iron metal) formed at bottom of tube; 

strips of Mg get smaller.  Marks were also awarded if the candidates deduced that Mg displaced Fe 

even if they could not describe the resulting mixture. 

 

(iii) Either of the two ionic equations would have been correct. 

 

  3Mg(s) + 2Fe3+(aq) → 3Mg2+(aq) + 2Fe(s) 

 

  OR Mg(s) + 2Fe3+(aq) → Mg2+(aq) + 2Fe2+(aq) 

 

(iv) Given that Beaker B had the 5 cm strip while Beaker A had the same length of Mg cut into 5 pieces, 

candidates were expected to deduce that the rate of reaction in ‘A’ would be faster than in ‘B’ and as 

such, the reaction in ‘A’ would occur faster.  Hence candidates were expected to report the following 

observations: 

 

The contents of Beaker B would not be as pale as Beaker A. 

Less solid (iron that was displaced) formed in B than in A. 

Magnesium pieces in A disappear faster than in B 

 

(v) The following explanations for Part (iv) were required. 

 

 Surface area of magnesium in A is more than that in B.   

 Magnesium in A will displace iron from FeCl3 faster than the Mg in Beaker B.  

 The larger the surface area, then the faster is the rate of the reaction. 

 

 

Candidates’ Performance 

 

(i) Surprisingly, quite a large number of candidates were unable to deduce the aim of the reaction.  Many 

repeated what was written in the question instead of stating the “various factors” which in this case 

referred to the surface area.   
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(ii) Candidates performed poorly on this section and only a few scored full marks.  It seemed that 

candidates were not familiar with this particular reaction and were not able to deduce what should 

happen given their knowledge of the reactivity series and the displacement of metals from their salts 

by more reactive metals.  Although many candidates know this principle, they were unable to apply 

this knowledge to the experiment described.  Most candidates were only able to score one mark on this 

part. 

 

The most common response among candidates was “decrease in size” (strips get smaller).  Other 

common incorrect responses given by candidates were 

 

“Mg strips will be dissolve quickly.” “Mg start to dissolve in iron chloride solution.”  “Mg start to 

dissolve in the solution.”  “After 30 seconds the contents of beaker A will be dissolved out in the 

solution.”  

 

The use of the term “dissolve” in this context suggests that the candidates failed to understand that a 

chemical reaction was taking place between the magnesium and the iron (III) chloride.  

 

(iii) Candidates were required to write a suitable ionic equation for the reaction occurring in Beaker A.  

Few candidates were able to write the ionic equation correctly.  There were many incorrect equations 

given.  Candidates gave the molecular equations instead of the ionic equations.  The greatest weakness 

was the failure to write the correct formula for the ions and to balance the charges in the ionic 

equations.   

 

Parts (iv) and (v) proved most difficult for the candidates.  They required knowledge of displacement 

reactions as well as the effect of surface area of magnesium on the rate of the reactions in Experiments 

1 and 2. 

 

(iv) Many candidates were able to correctly describe how the contents of beaker A differed from the 

contents of beaker B. Only a few were able to gain full marks.  Marks were lost because of superficial 

responses such as “contents of Beaker A would breakdown more quickly than the contents of Beaker 

B.” 

 

(v) Many candidates provided suitable responses that compared the surface areas of the magnesium in 

Beakers A and B.  Hence, they were able to state that the surface area of the magnesium in beaker A 

was greater than that in Beaker B.  However, they failed to link the difference in surface area to the 

rate of the reaction and there were instances where they totally confused surface area with particle 

size.  They also described the reaction in terms of “decomposition” and “disintegration” instead of 

“displacement”.  

 

Part (c) 

 

This final part of the question tested candidates’ knowledge of the confirmatory test for the sulfite ion and 

drew on knowledge of the differences among the reactions of sulfites, sulfates and carbonates. 

 

Expected response  

 

The experiment in Figure 3 was a bit different from what candidates would normally do for testing for the 

sulfite ion.  The reactions in Flask 1 should produce sulfur dioxide; with this understanding: 

 

(i) Solution Y could be acidified potassium dichromate or permanganate (a suitable oxidizing agent) 

 

(ii) The expected colour changes when sulfite ions react with potassium dichromate or potassium 

permanganate are below.  Candidates were required to give both colours (before and after reaction 

with sulfur dioxide) 

 

Permanganate:   purple to colourless 

Dichromate:   orange to green 
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Explanation: SO2 is reducing agent and will therefore reduce the oxidizing agent. 

 

(iii) In order to test for carbonate instead of sulfite, the contents of Flask 2 would need to be changed to 

calcium hydroxide.   

 

Candidates’ Performance 

 

(i) Many candidates identified Y as a barium salt such as barium chloride or barium nitrate as they 

failed to deduce the products of the reaction taking place in Flask 1.  It seemed candidates thought 

that the sulfite ions from Flask 1 reacted with the contents of Flask 2.  A few candidates identified Y 

as phenolphthalein which was also incorrect.  Only a few of the candidates were able to identify Y 

as potassium permanganate or potassium dichromate. 

 

(ii) Given the widespread response of Solution Y being a soluble barium salt, candidates stated that the 

expected change in Flask 2 was a white precipitate.  The candidates who identified Y as potassium 

permanganate or potassium dichromate were also able to correctly state the expected colour 

changes.  Very few candidates were able to explain the observation in terms of reducing and 

oxidizing agents.  These concepts continue to be confusing for many candidates.  Those candidates 

who suggested that Y was a soluble barium salt were able to explain the formation of a white 

precipitate in terms of the solubility of barium sulfite. 

 

(iii) Most candidates gave the correct answer (lime water or calcium hydroxide).  However, candidates 

are still confusing lime with lime water.  A few candidates even wrote “lime juice” as the answer. 

 

Question 2 

 

Syllabus References: A  3.3, 3.4, 6.3, 6.4, 6.7, B.2: 1.2 

 

For this question, candidates were given a diagram showing part of the periodic table showing the elements 

Na, Mg, K, Mg, O, Cl and unknown elements X, Q and Z. 

 

This question tested candidates’ knowledge of trends of elements in Groups 1, 2 and 7 of the periodic table; 

the nature of the bonding of compounds formed by these elements; the changes observed when a metal 

nitrate is heated and calculation of the volume of gas produced from such a reaction. 

 

Part (a):  In Parts (a) (i) and (ii), candidates were required to compare the vigour of the reaction of water 

with X and with potassium; state and explain the nature of the solution formed. 

 

Candidates’ Performance 

 

In Part (i), the majority of the candidates were able to correctly state that X would react more vigorously 

than K since it is lower down in the group.  In Part (ii), they were also able to state that the solution formed 

would be basic. However, many candidates seemed unsure as to the meaning of the term ‘basic’ in this 

context.  They equated basic with being a base rather than being alkaline in nature. 

 

Many candidates failed to realize that generally metals do not react with water.  Only reactive metals like 

those in Groups 1 and 2 react and a metal hydroxide is formed, which is basic (alkaline) in nature. 

 

A common incorrect response was that “X reacted with water to form a metal oxide and hydrogen gas.” 

Some gave the definition of a base as a basic oxide or hydroxide. 

 

Expected Response 

 

(i) Element X is lower down in the Group, is more reactive and would react more vigorously with water 

than K (potassium). 

 

(ii) The reactive Group 1 metals react with water to form metal hydroxides, which are alkaline in nature. 



- 7 - 

 

Part (b):  (b) (i), (ii) and (iii) required candidates to (i) write the electron configuration of magnesium (ii) 

write the formula of the carbonate of Q and (iii) write a balanced equation for the reaction of the carbonate 

of Q and dilute hydrochloric acid. 

 

Candidates’ Performance 

 

The majority of candidates were able to write the formula of magnesium but many experienced difficulty 

writing the formula of the carbonate of Q.  It seems as though there was some uncertainty as to the correct 

valency of Q and/or CO3 2-.  In many cases, candidates had the correct formula of the carbonate but the 

equation written was not balanced. 

 

Some common incorrect responses for part (ii) were: 

  “Q(CO3)2” , “Q2(CO3)3” , “QCO2” 

 

Expected Response 

 

(i) Electronic configuration: Mg 2.8.2 

 

(ii) Formula of carbonate:  QCO3 ; CaCO3 was accepted. 

 

(iii) Equation:   QCO3(s) + 2HCl(aq) → QCl2(aq) + CO2(g)+ H2O(l) 

 

Part (c):  Candidates were required to state and explain the nature of the bonding between sodium and 

element Z. 

 

Candidates’ Performance 

 

Many candidates were able to correctly state that the compound formed between the two elements would be 

an ionic compound based on the fact that sodium is a metal and Z a non-metal, since it is in Group 6, and so 

the transfer of electrons takes place from sodium to Z (ionic bonding). 

 

Some incorrect responses were: 

 

“covalent compound formed” ; 

Reason given: “two non-metals involved; a sharing of electrons takes place; Sodium gains 

electrons” 

 

Some candidates gave the correct type of compound as ionic but alluded to covalent bonding in their 

explanation. 

 

Part (d) (i):  Candidates were required to state the visible change expected when calcium nitrate is 

decomposed after being strongly heated. 

 

Candidates’ Performance 

 

Many candidates were able to state the correct observation as “a brown gas released”. 

Some candidates incorrectly stated (as an observation) that oxygen would be released or a glowing splint 

rekindled or a white precipitate would be formed. 

 

Part (d) (ii):  Candidates were required to calculate the volume of nitrogen produced at RTP when 5 g of 

calcium nitrate was heated. 
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Candidates’ Performance 

 

Many candidates were able to correctly calculate the number of moles of calcium nitrate represented but 

failed to use the mole ratio of the calcium nitrate and the nitrogen dioxide from the equation before 

converting moles to molar volumes.  

 

Candidates continue to experience difficulty in moles calculations. 

 

Expected response: 

 

2 mol Ca(NO3)2 give 4 mol NO2 

1 mol Ca(NO3)2 gives 2 mol NO2 

164 g Ca(NO3)2 give 2 x 24 000 cm3 NO2 

5.0 g Ca(NO3)2 give (2 x 24 000/164) x 5.0   =  1463 cm3 NO2 

 

OR 

 

No. moles calcium nitrate  =  5g/164g 

No. moles nitrogen dioxide = 4/2  x  (5/164) 

Volume of nitrogen dioxide = 4/2 x (5/164) x 24000 = 1463 cm3  

 

Question 3 

 

Syllabus References: B1: 1.7, 1.8, 2.1, 2.2, 2.3, 2.4, 2.5.  

 

This question tested the candidates’ knowledge of structural isomerism in alkanes, and the physical 

properties and reactions of alkanes and alkenes. 

 

Part (a) (i):  In this part, candidates were required to define the term ‘structural isomers’. 

 

Candidates’ Performance 

 

The majority of candidates gave a correct definition.  

 

Common Incorrect Responses 

 

 “When molecules have the same elements but different structure” 

 

Expected Responses  

 

Structural isomerism is displayed by compounds having the same molecular formula but different structural 

formulae. 

 

Part (a) (ii):  Candidates were required to draw the FULLY DISPLAYED structures of two isomers with 

formula C4H10. 

 

Candidates’ Performance 

 

Many candidates gave correct representations 

 

Common Incorrect Responses 

 

A common incorrect response included a structure in which the ‘methyl group’ of 2-methy l propane was not 

FULLY DISPLAYED but was condensed (written as CH3): 
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Expected Responses  

 

The correct structures are: 

   and   

H C C

H

H

H

C

C

H

H

H

H

HH

 

 butane        2-methy, l propane 

 

Part (b) (i):  In this part, candidates were required to describe one test (including the observations) than 

could be used to distinguish between two gases — Compound A (propene) and Compound B (propane). 

 

Candidates’ Performance 

 

Many candidates described a correct test and observations as shown below.  However, some candidates, 

while describing a correct test, gave the incorrect observations. 

 

Expected Responses  

 

(i) Test: Bubble the gases into an acidified solution of KMnO4, potassium manganite (VII).  

 Observation: The purple solution would be decolourized by compound A, the alkene.  

(ii)  Test: Bubble the gases into a solution of bromine dissolved in a suitable organic solvent.  

Observation: The bromine solution would be decolourized by compound A, the alkene. 

 

Also accepted was: 

 

(iii) Test: Burn both compounds in air/oxygen. 

Observation: Compound A (the alkene) would burn with a sooty/smoky flame while compound B 

(the alkane) would burn with a clean blue flame. 

 

Part (b) (ii): Candidates were required to write a balanced chemical equation for the burning of compound 

B (propane) in air. 

 

Candidates’ Performance 

 

More than fifty per cent of the candidates wrote the correct equation.  Some candidates had the correct 

reactants and products but the equation was unbalanced.  Some candidates wrote the equation for compound 

A (propene). 

 

Common Incorrect Response 

 

C3H8 + O2  →  CO2  +  H2O 

 

Expected Response  

 

C3H8  +  5O2  →  3CO2  +  4H2O 

 

Part (b) (iii):  Candidates were required to give one use EACH of compound A (propene) and compound B 

(propane) 

 

Candidates’ Performance 

 

The majority of candidates correctly indicated, in some way, that compound B (propane) was a component 

of cooking gas.  Most candidates were unfamiliar with the uses of propene. 
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Common Incorrect Responses 

 

 Propene is used as cooking gas; Propane is used to make plastics 

 Propene is used to make alcohols. 

 

Expected Responses  

 

Propene is used to make polypropylene. Propene is also a starting material for other compounds, 

e.g. isopropanol.  

Propane is mainly used as fuel, e.g. as in cooking gas. 

 

Part (c):  Candidates were required to identify X and state the name of compound D, and its homologous 

series, for the following reaction: 

 

 
 

Candidates’ Performance 

 

The majority of candidates correctly identified X as water, (H2O) and stated the correct name of the 

homologous series. 

 

Common Incorrect Responses 

 

(i) X is oxygen 

 

(ii) D is propanol 

 

Expected Responses 

 

(i) X is water, H2O. 

 

(ii) D is isopropanol. 

The homologous series is ‘alcohols’ or ‘alkanols’. 

 

Question 4 

 

Syllabus References: A: 4.1, 4.2, 4.4, 4.8, 6.19, 6.20 

 

This question examined the candidates’ ability to distinguish between ionic and covalent bonding in two 

oxides, relate the bonding to the physical properties, and also tested the candidates’ understanding of 

electrolysis. 

 

The following table was provided. 
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Part (a) (i):  In this part, candidates were required, with reference to the bonding, to account for the 

difference in states of the two oxides. 

 

Candidates’ Performance 

 

Many candidates correctly indicated that magnesium oxide is ionic and the oxide of sulfur is covalent, but 

they had difficulty in describing the bonding and linking the bonding to the states and melting points of the 

oxides. 

 

In some cases, candidates simply stated whether the melting point is high or low (which can be obtained 

from the table) for the respective oxides without giving any further explanation.  This was unacceptable, as 

some link MUST be made between the state of the compound and the inter-particle forces. 

 

Common Incorrect Responses 

 

 “MgO has strong bonds and a high melting point.”  [This was insufficient as there was no mention 

of the strong electrostatic attraction between the ions which lead to high melting point.] 

 

 “Oxide of sulfur has weak covalent bonds and so low melting point.”  [The low melting point is not 

due to the covalent bonding, but due to the WEAK INTERMOLECULAR forces between the 

molecules of the oxide of sulfur.  

 

N.B. There is a general misconception that covalent bonds are weak.  Nothing could be further from the 

truth.  The toughness of diamond is as a result of strong covalent bonds between the carbon atoms.  Time 

should be spent in clarifying the differences among inter-ionic forces, inter-atomic forces and inter-

molecular forces.  

 

Expected Responses  

 

Magnesium oxide is ionic and oxides of sulfur are covalent. 

 

Ionic substances have high melting points because of the strong electrostatic attraction between oppositely 

charged ions.  Hence ionic compounds tend to be solids. 

 

Covalent substances have weak intermolecular attraction and so have low melting points.  Hence they tend 

to be gases and liquids with low melting and boiling points. 

 

Part (a) (ii):  In this part, candidates were required to explain whether the oxides would conduct electricity, 

and if so, under what conditions. 

 

Candidates’ Performance 

 

Many candidates correctly indicated that the magnesium oxide would conduct electricity, but were unsure 

whether the oxide of sulfur would conduct.  Candidates were unclear as to what particles were responsible 

for the conduction of electricity. 

 

Common Incorrect Responses 

 

 “MgO conducts when molten or solid due to free ions and electrons”.  [These candidates were 

unsure]. 

 “MgO will conduct electricity due to free electrons”.  [The charge carriers are ions] 

 “MgO does not conduct when in the solid state due to no mobile electrons”. 
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Expected Responses  

 

Magnesium oxide will conduct electricity when molten.  In the molten state, the ions become mobile and will 

be free to conduct the electric current.  In the solid state, the ions are too tightly held and cannot carry the 

current. 

 

Oxides of sulfur, under normal conditions, will not conduct electricity.  These are molecular substances and 

they have no charged particles to conduct electricity.  However, oxides of sulfur can dissolve in water to 

form acidic solutions, which contain ions, and will therefore conduct electricity 

 

Part (b): Candidates were provided with the following circuit diagram, which some students used to 

investigate whether lead (II) nitrate, aqueous ammonia and ethanol would conduct electricity. 

 
 

Part (b) (i)  In this part, candidates were asked to explain why the circuit in the diagram was unsuitable to 

achieve the aim of the experiment. 

 

Candidates’ Performance 

 

Most candidates performed well on this part of the question, and showed some understanding of the 

fundamental principles of electrolysis. 

 

Common Incorrect Responses 

 

 “The switch is open and so no current will flow.” 

 “The circuit is incomplete because there is no electrolyte.” 

 

Expected Responses  

 

There is no meter or bulb to indicate when the current is flowing. 

 

Part (b) (ii):  Candidates were required to modify the diagram to produce a circuit that would achieve the 

aim of the experiment. 

 

Candidates’ Performance 

 

The majority of candidates did the correct modification and included a bulb (or meter) in the circuit. 

 

Common Incorrect Responses 

 

 Some diagrams were drawn with no electrolyte or the electrodes were not dipping in the electrolyte. 

 Some candidates had difficulty drawing the correct symbol of the bulb but did label the symbol 

drawn as ‘bulb’. 

 Many candidates’ diagrams showed the switch closed as they thought this was the answer. 

 

Expected Responses  

 

The drawing should include a meter or bulb as well as show the electrodes dipping into the electrolyte. 
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Part (b) (iii): In this part, candidates were required to classify the three substances as a conductor or non-

conductor. 

 

Candidates’ Performance 

 

The majority of candidates got two of the three correct. 

 

Common Incorrect Responses 

 

 “Ethanol is a conductor.” 

 “Aqueous ammonia is a non-conductor.” 

 

Expected Responses 

 

Aqueous lead(II) nitrate is a conductor.  [Lead nitrate is a soluble salt and produces mobile ions in 

solution]. 

 

Aqueous ammonia is a conductor.  [Ammonia dissolves in water as shown in the equation: NH3 + H2O → 

NH4
+ + OH – , to produce mobile ions]. 

 

Ethanol is a non-conductor.  [Ethanol is a covalent compound which does not ionize in water] 

 

Question 5 

 

Syllabus References B2: 4.1, 4.2, 5.1, 5.2, 6.1 

 

Part (a) Subsection (i)-(iii) 

 

This part of the question examined the candidates’ knowledge of the reactivity of metals and using 

experimental data to determine the order of reactivity of metals.  Candidates were expected to demonstrate 

their understanding of this reactivity by providing a suitable equation or explanation as required.  

 

Candidates’ Performance 

 

Part (a) (i):  Most candidates were able to supply an equation but did not earn the full two marks since some 

did not include the correct state symbols.  There were a few cases where candidates were unable to provide 

the correct formula or chemical symbol for the reactants and products that were formed. 

 

Common Incorrect Responses 

 

 “Zn(s) + Cu2SO4(aq) → ZnSO4(aq) + 2Cu(s)” 

 “Zn2+(s) + CuSO4(aq) → ZnSO4(aq) + Cu2+(s)” 

 “Zn(aq) + Cu2S(aq) → ZnS(s) + Cu(aq)” 

 

Expected Responses 

 

Zn(s) + CuSO4 (aq) → ZnSO4(aq) + Cu(s) 

 

Candidates’ Performance 

 

Part (a) (ii):  This part of the question posed somewhat of a challenge for some candidates.  While they 

were able to recognise that zinc was higher in the reactivity series than copper, they did not provide a full 

explanation in terms of the difference in reactivity.  Hence they were unable to capitalize on the full marks 

for this part of the question.  Also, some candidates made comparisons directly between zinc and silver and 

ignored that the reactivity of each of these was to be compared individually with copper since each was 

dipped into a copper sulfate solution. 
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Common Incorrect Responses 

 

Zinc foil reacted with copper sulfate because copper sulfate has a great reaction and reacted over the zinc 

foil, while with silver foil it did not react because silver and copper sulfate, both have the same amount of 

reaction so they neutralized each other and no reaction was observed.  

 

“Zinc reacted rather than silver with copper sulfate because zinc is placed higher on the reactivity 

series than silver.  The more reactive a metal, the easier it would react with other substances.” 

 

Expected Responses  

 

Zn is higher than Cu in the reactivity series.  So, Zn is more reactive than Cu and will displace Cu. 

Ag is lower than Cu in the reactivity series.  So Ag is less reactive than Cu and cannot displace it. 

  

Candidates’ Performance 

 

Part (a) (iii):  Most candidates were able to make the prediction that aluminium will displace copper from 

the copper sulfate solution and were able to provide the explanation required.  There were very few 

candidates who were unable to answer this question fully and provide the required explanation.  Those who 

did not answer the question well did not seem to fully understand the position of the metals in the reactivity 

series.  

 

Common Incorrect Responses 

 

“Aluminium will not displace copper because copper is higher than aluminium in the activity series.  This is 

because aluminium is more reactive than zinc and aluminium would react with the oxygen forming 

aluminium oxide, while the copper remains.” 

 

Expected Responses  

 

Yes, aluminium should displace copper since it is also higher than copper in the reactivity series or more 

reactive than copper. 

 

Part (b) Subsection (i)–(ii) 

 

This part of the question tested candidates’ knowledge of the conditions necessary for corrosion of iron as 

well as to indicate how to prevent it.  Candidates were expected to list the conditions required for corrosion 

as well as explain how painting prevents iron from rusting.  

 

Candidates’ Performance 

 

Part (b) (i):  This part of the question was generally well answered.  Most candidates were able to provide 

the conditions for corrosion of iron though they did give varying synonyms and in some cases did not 

specify “oxygen in air” or stated simply “air” or “atmosphere”.  Similarly, some candidates stated 

“moisture” instead of water directly but these responses were accepted. 

 

Common Incorrect Responses 

 

 “The conditions necessary for corrosion of iron are a catalyst and steel.” 

 “Ionization must take place and oxidation.” 

 

Expected Responses  

 

Presence of O2 (air) and H2O (moisture). 
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Candidates’ Performance 

 

Part (b) (ii):  Most candidates got this part correct but some had difficulty in explaining that the prevention 

was due to the formation of a coating or barrier.  Some candidates stated that the paint contained a substance 

which prevented rusting, hinting that this oil or substance prevented rusting and did not necessarily form a 

coating or barrier. 

 

Common Incorrect Responses 

 

“It coats the iron with something else that is more corrosive than iron itself, therefore leaving the 

iron alone and preventing it from corroding.” 

 

Expected Responses  

 

Paint covers the metal acting as a barrier to the O2 and H2O, which prevents rusting. 

 

Part (c)  

 

This part of the question tested candidates’ knowledge of duralumin, an alloy of aluminium, and how it is 

used preferentially instead of aluminium in aircraft manufacture.  

 

Candidates’ Performance 

 

This was generally well answered though candidates may not have always earned the final mark for relating 

either of the named properties to aircraft manufacture.  Candidates were able to decipher that duralumin was 

an alloy of aluminium.  They were able to state the properties of this alloy that made it better suited than, 

aluminium, namely its strength and better resistance to corrosion.  However, they did not effectively relate 

the property to the aircraft manufacture. 

 

This question brought out issues which need to be addressed.  Candidates spoke about “aluminium rusting”, 

they misused density for weight and assumed that duralumin was less dense than aluminium which it is not. 

Also, the idea that aluminium corrodes faster than its alloy is not correct.  Duralumin actually corrodes 

faster.  Candidates also stated that Duralumin was lighter but it is not.  It is just as light as aluminium but is 

stronger. 

 

Common Incorrect Responses 

 

 “Aluminium is a thin metal, this will cause aircraft to move speedily but heavy winds will cause 

major damages to the aircraft built with aluminium.” 

 

 “Duralumin is used in the manufacturing of an aircraft instead of aluminium because it is more 

tough and could withstand pressure whereas aluminium is easily destroyed.” 

 

Expected Responses  

 

Duralumin is an alloy of aluminium.  It is lightweight like aluminium but is stronger and more 

resistant to corrosion.  Hence, it is useful for aircrafts, since less fuel will be used/it would be easier 

to fly/it will last longer. 
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Question 6 

 

Syllabus References: C3: 3.2, 3.3, 3.4, 3.7   

 

This question dealt with the some of the essential elements needed for plant growth, the symptoms of these 

deficiencies, the use of fertilizers in treatment of these deficiencies, soil acidity and their treatment.  A 

scenario was given in which a farmer described the state of the crops where the leaves were yellowing and 

leaf tips curling and suggestions were made as to the soil quality possibly being acidic and requiring 

fertilizers. 

 

Part (a) 

 

This part of the question tested candidates’ knowledge of essential elements that were needed for plant 

growth and the effects of their deficiencies. 

 

Candidates’ Performance 

 

Most candidates were aware of the missing nutrients that cause yellowing in leaves, however, few knew 

about potassium being responsible for leaf tip curling.  Very few candidates stated that “lack of potassium 

causes leaf tips to die.”  In certain instances, candidates failed to indicate the reason for their choices of 

deficient nutrients and hence were unable to earn the full marks for this part of the question. 

 

Common Incorrect Responses 

 

Suggestion:  “Nutrients were missing would be phosphorus and calcium.” 

 

Reason: “It is so because since the leaves were yellowing phosphorus was missing and calcium can 

be a factor too with the yellowing and because of the tips curling.” 

 

Suggestion:  “The soil is missing sodium.” 

 

Reason:  “When the soil is lacking sodium the leaves start to turn yellow over a period of time.” 

 

Expected Responses 

 

Plants could possibly be missing: 

N or S, nitrates, sulfates or magnesium since lack of these causes plants to yellow. 

K since lack of K causes the leaf tip to die. Note it also causes yellowing of the leaf. 

 

Part (b)  

 

This part of the question required candidates to give two advantages of organic manure over commercial 

fertilizers. 

 

Candidates’ Performance 

 

This part of the question was generally answered well.  Most candidates were able to list two advantages. 

 

Common Incorrect Responses 

 

Advantage 1: “Organic manure has more nutrients.” 

Advantage 2: “Organic manure help plants grow faster.” 

Advantage 1: “It can be specific in the amounts of nutrients given to plants each and every time it is 

used.” 

Advantage 2: “It has a wide variety of nutrients available for intake by the plants giving it more 

effective results.” 
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Expected Responses 

 

Any two advantages of using organic manure rather than commercial fertilizers from this list were accepted 

or any two plausible advantages: 

 

 It is cheaper. 

 It is more environmentally friendly. 

 Feeds plant as well as build soil structure. 

 Provides long-term nutrients. 

 Retains moisture  

 

Part (c):  This part of the question tested candidates’ knowledge of the disadvantages of the use of organic 

manure as compared to commercial fertilizer. 

 

Candidates’ Performance 

 

This part of the question was generally well answered with candidates giving a variety of accurate responses.  

 

Common Incorrect Responses 

 

 “It can be harmful to the environment”. 

 “It could be concentrated therefore causing the soil to be acidic and not producing well, killing the 

plants and all the nutrients in the soil.” 

 

Expected responses 

 

Any of ONE of the following was acceptable: 

 

 It’s smelly 

 Works slower 

 Application may be tedious 

 Difficult to handle 

 It can also be expensive (this was not accepted if cheap was used as an advantage)  

 

Part (d) 

 

This part of the question tested candidates’ knowledge of soil acidity.  It was suggested in the question stem 

that the soil may have been acidic.  Candidates were to use their knowledge of acid base chemistry in 

determining soil acidity.  

 

Candidates’ Performance 

 

Most candidates handled this question well.  They were able to indicate that a mixture or some type of 

solution with water is required first of the soil sample before any kind of analysis was to be done.  There 

were some responses which indicated that candidates did not recognize that a solution was required.  For 

example, some candidates indicated touching litmus paper or pH paper directly to the soil was a method to 

determine soil acidity.  Further, there were some candidates who were not awarded full marks for this part of 

the question since they did not indicate what a positive test would be.  A complete answer should have had 

all of the components needed, that is, taking a soil sample mixing with water, using an appropriate test and 

indicating what a positive result will be if the soil is acidic. 
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Common Incorrect Responses  

 

“The test I would use for soil acidity is litmus paper test because it would be the pH number of the soil 

which shows you if it is acidic or if it is not.” 

 

“The steps are as follows: 

 

 Obtain soil sample 

 Test the ph [pH] of the soil whether it is acidity or alkalinity 

 If it is high in acidity add lime. If it is high in alkalinity treat it with gypsum.” 

 

Expected responses 

 

To test soil for acidity: 

 Mix soil in water  

 Test water with pH paper /appropriate indicator/pH meter 

 Description of positive test depending on the kind of indicator used e.g. If blue litmus is used, blue 

litmus turns red and therefore soil is acidic, if not it is basic. 

 

Part (e) 

 

This part of the question tested candidates’ ability to write the chemical name and formula of lime and 

indicate when it is to be used.  

 

Candidates’ Performance 

 

This part of the question was very poorly done with very few candidates being able to give both the 

chemical name and formula of lime.  However, most candidates were able to indicate that it was used when 

the soil is acidic and hence did not benefit from the maximum marks that could have been obtained.  

 

Common Incorrect Responses  

 

 “Lime — CaOH. Lime should be used after fertilizers are added. Not at the same time.” 

 

 “Lime should be used when there is a lack of calcium in the plant soil.” 

 

 “The chemical name for lime is citric acid. It should be used when the pH of the soil is not acidic 

and not all the time.” 

 

Expected responses 

 

Lime is calcium oxide and is alkaline.  It is added to soil if soil is acidic so as to make it more alkaline. 

 

Part (f) 

 

This part of the question tested the candidates’ knowledge of the effect of adding lime to a commercial 

fertilizer and its effect on soil quality. They were also required to provide a balanced chemical equation. 

 

Candidates’ Performance 

 

Most candidates were able to describe that adding lime to commercial fertilizer would have the effect of 

producing ammonia but failed to link a loss of nitrogen to the atmosphere and hence the soil would be 

deprived of nitrogen.  

 

The chemical equation was poorly done by those candidates who attempted with many of these not 

including charges or the correct formula for reactants and products. Others did not provide any equation. 
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Common Incorrect responses 

 

“One reason why lime should not be used at the same time with ammonium fertilizer is that they are there 

for the same purpose and when mix together cause a greater reaction.” 

 

“Lime should not be added to the soil at the same time as a commercial ammonium fertilizer because a 

neutralization reaction occurs.  The effects are cancelled out. 

NH4 (s) + Ca(OH)2 (aq)  NH4OH (aq) + Ca (s)” 

 

Expected responses 

 

When lime and ammonium fertilizer are added to the soil at the same time, N is lost to the atmosphere as 

NH3. 

 

Equation : OH- + NH4
+  NH3 (g) + H2O; The balanced molecular equation was also accepted. 

 

 

Paper 032 — Alternative to School-Based Assessment (SBA) 

 

Question 1 

 

Syllabus References: A: 8.1, 8.2, 8.3 

 

Of the three questions on this paper, question 1 recorded the best performance.  This question tested the 

candidates’ knowledge of energetics, more specifically Heat of Neutralization and the candidates’ skill in 

plotting a graph, writing an equation and doing calculations involving heat change and moles.  

 

Candidates’ Performance 

 

Part (a) 

 

Most candidates were able to accurately read the temperature on the thermometers.  However, some 

candidates placed a response at five minutes even though it was shaded. 

 

Part (b) 

 

Most candidates were able to obtain the three marks for plotting the points obtained in Part (a) but some 

forgot to plot the last two points at eight and nine minutes.  The smooth curve mark was also obtained by the 

majority of candidates, and only a very small percentage incorrectly used a ruler to connect the points. 

However, the change in temperature mark eluded the vast majority of candidates as they took the initial 

value as the first temperature reading, rather than the constant temperature reading which indicated that the 

solution equilibrated.  In doing practical work with thermometers, candidates must be given the opportunity 

to allow them to acclimatize.  Too many candidates did not know that an increase in temperature meant that 

the reaction was exothermic. 

 

Part (c) 

 

Too many candidates wrote the wrong formula for sodium sulfate or included hydrogen in the products and 

did not get any marks for the equation.  Some candidates obtained the acid salt in the products and were able 

to obtain one mark.  Many candidates were able to calculate the number of moles in 50 cm3 of sulfuric acid 

used, but could not use the mole ratio between the acid and water to determine the number of moles of water 

produced. 
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Part (d) 

 

In this section, the candidates were given the density of the final solution and asked to determine the mass.  

It appeared that some candidates were unfamiliar with the calculation of mass from density.  In addition, the 

determination of total volume also presented some difficulty.  For the calculation of the heat change, many 

candidates knew the formula but could not substitute appropriately and were only awarded one mark.  Even 

fewer candidates were able to calculate the heat change for the formation of one mole of water as they 

multiplied 18 × 4.2 × temp.diff.  They did not know that the heat change in (ii) had to be divided by the 

number of moles of water obtained in (c) (iii).  Some candidates inaccurately divided by the molar mass. 

 

Part (e) 

 

In Part (i); very few candidates were familiar with the assumption to be made when carrying out this type of 

experiment, that no heat was lost.  In Part (ii), not many candidates were able to obtain the two marks for 

knowing that the heat change would decrease or that the temperature reading would be lower (1 mark) as 

heat would be lost to the surroundings (1 mark) when a glass beaker is used.  However, in part (iii) many 

candidates were able to obtain one mark for a precaution as they were able to state that spilling could be 

avoided by not stirring roughly, or to use gloves to hold the hot beaker and not touch it with bare hands, or 

avoid breaking the glass beaker by not hitting the sides with the thermometer.  The modification mark was 

obtained by some candidates who understood that the glass beaker could be insulated by covering with some 

form of insulating material, or that spilling could be avoided by covering with a lid, or that the thermometer 

should be used only for measuring temperature and not for stirring, so a stirrer could be included.  Many 

candidates misunderstood and used a styrofoam cup instead of modifying the apparatus used. 

 

Question 2 

 

Syllabus References: B2: 7.1, 7.2, 7.3 

 

This question tested the candidates’ knowledge on qualitative analysis, mainly their observation skills in 

identifying ions in solution and one gas.  This is a practical aspect of the syllabus and from the majority of 

responses given, it was clear that many candidates had not done or even seen these simple exercises.  

 

Candidates’ Performance 

 

Part (a) was shaded, so candidates were not meant to answer this part and yet many answers were found 

here. 

 

Part (b) and (c) tested the candidates’ ability to write observations in the identification of copper(II) ions 

with sodium hydroxide and ammonium hydroxide respectively.  Many candidates obtained the mark for 

stating “blue ppt.” but many could not remember in which solution the blue precipitate was soluble. 

 

Part (d) tested candidates’ knowledge on the identification of sulfite ions.  Some candidates knew that a 

‘white ppt’ was formed, but few indicated that it was soluble in the acid.  Many candidates omitted this part. 

 

Part (e) — Too many candidates mixed up the identification of hydrogen gas with oxygen gas and so a 

‘glowing splint’ was popped in the gas or it was reignited.  Candidates obtained one mark for stating that a 

“lighted splint went pop” but not for “light with a pop” as this implies that a glowing splint was used. The 

other mark was for noticing that “bubbling” or “effervescence” would be observed as a colourless gas was 

evolved. 

 

Part (f) — Some candidates were able to obtain the two marks for this part, as they knew that the “white ppt. 

formed” would be soluble in excess alkali. 
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Question 3 

 

Syllabus References: A: 5.4 

 

This question tested the candidates’ ability to plan and design an experiment.  They were asked to write an 

aim and suggest the materials needed for a procedure to obtain pure water from a mixture of sea water 

contaminated with petroleum.  They were also asked to draw the diagram of the apparatus used in obtaining 

the pure water and to give two sources of error or precautions. 

 

Candidates’ Performance 

 

Part (a)  
 

Most candidates knew that the aim was “To obtain pure water from a mixture of sea water and petroleum”, 

and were able to obtain the one mark.  Few of them stated that the aim was “To investigate” or “To find out 

how to separate the pure water from the sea water”, and were not awarded the mark.  

 

Part (b) 
 

Candidates were asked to write the list of materials that they would use in the procedure.  The marks for this 

section were awarded dependent on the candidates’ proposed procedure.  Many candidates were able to do 

this but many used a volumetric flask or even a beaker to heat the sea water and very few used a round 

bottom flask.  They were not penalized for this, once it was used in the procedure.  They confused the 

separating funnel with a burette and even a pipette.  Many candidates poured the mixture in the fractionating 

column.  Some did not use a condenser to condense the vapour but tried to condense it in a tube, or in a 

funnel or with a piece of glass.  Again they were not penalized, once it was used.  It should be noted that 

when a definite volume is used, then a measuring apparatus would be needed.  

 

Part (c) 
 

Marks were awarded for a plausible procedure which was clearly written and logical and stated the correct 

separation techniques.  It was expected that the candidates would recognize that petroleum must be first 

separated then the remaining solution distilled in order to obtain pure water.  Few candidates recognized 

this.  Most candidates distilled only using the process of fractional distillation, seemingly unaware that 

petroleum in itself is a mixture and that some of its components had a lower boiling point than water. 

 

Part (d)  

 

The diagram was not well done.  It would seem that candidates were not in the habit of drawing apparatus. 

Too many candidates lost a mark for leaving out the thermometer or for placing it in the sea water but not at 

the exit where the vapour entered the condenser.  Very few candidates were able to correctly label the 

entrance and exit of the tap water in the condenser and many placed them in the middle and not at the ends. 

Some candidates used air to cool the vapour or used a long tube without the tap water.  These responses 

were not awarded any marks.  Many candidates correctly labelled the distillate as pure water/water and were 

able to obtain one mark. Candidates lost a mark once the apparatus was not air tight. 

 

Part (e)  
 

Many candidates were able to obtain at least one mark for stating that protective wear such as safety glasses, 

gloves or lab coats had to be worn.  Other acceptable precautions or sources of error included those 

regarding the flammability of the petroleum, the handling of fragile apparatus and the awareness that during 

distillation, a specific temperature indicates what is coming off as distillate. 
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School-Based Assessment 

 

The quality of practical activities done was good.  

 

Some teachers did not convert their scores to the 11 point scale. 

 

A few centres did not submit mark schemes or submitted mark schemes that were inappropriate.  

 

Observation recording and reporting 

 

There still needs to be a greater emphasis on graph work.  Some candidates are not labelling axes, giving a 

title of graph or drawing the curve of best fit.  A very large percentage of candidates were able to plot points 

accurately. 

 

Planning and design 

 

Generally the standard of the laboratory exercises assessed was average.  In most cases, two of the four 

activities were acceptable.  

 

Teachers are reminded of the following: 

 

(1) All PD activities should be based on chemical concepts included in the syllabus.  Scenarios from the 

Social Sciences, Biology, Physics, Food and Nutrition or any other non-chemistry discipline cannot 

be accepted. 

 

(2) Students should undertake at least four Planning and Design (PD) activities over the two-year 

period.  When this is not done, the candidates are at a disadvantage. 

 

(3) Some SBA Planning and Design activities were assessed for other skills as well.  This suggests that 

the exercise has been carried out and so cannot be moderated for PD skills.  This places the 

candidates at a serious disadvantage. 

 

(4) While a general mark scheme can be written to assess all PD activities, teachers should ensure that it 

does suit all the PD activities submitted.  If not, then each PD activity should have a separate mark 

scheme. 

 

(5) Ensure that the problem statement is written on the mark scheme and that the students include it in 

their laboratory books before submission. 

 

(6) Ensure students state the variables (control, manipulated) separately and not just have them in the 

method. 

 

(7) Ensure students write the method in present or future tense. 

 

(8) Students should also be encouraged to review their method to ensure that all the necessary 

apparatus and materials are listed.  It would be very helpful if the students write the method before 

listing the apparatus. 

 

Analysis and Interpretation 

 

The Analysis and Interpretation (AI) skill continues to be one of the skills on which candidates demonstrate 

greater proficiency.  In general, the calculations were well done, however, there appears to be a decline in 

the number of qualitative analysis experiments to which the candidates are being exposed.  Candidates 

continue to write incorrect formulae for chemical equations.  For example, sodium carbonate is written 

Na2Co3. In addition, equations are not balanced and state symbols are either absent or written incorrectly. 
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Conclusion 

In order to encourage continual improvement here are a few points to note: 

 

(1) Samples should be submitted with a proper mark scheme indicating the skill assessed. 

 

(2) All students should be required to complete their table of contents, which should include, where 

appropriate, the skill(s) assessed. 

(3) Teachers should spend time developing simple analytic rubrics (mark schemes) to accompany the 

laboratory exercises.  

 

(4) In the case of volumetric analysis, the concentration of reagent(s) being used should be stated in the 

mark scheme. 

 

(5) In the case of qualitative analysis, the name of the unknown or the ions expected should be included 

in the mark scheme. 

 

(6) If there is more than one teacher at the centre, the teachers should collaborate and submit one 

common mark scheme. 

 

(7) When requiring a balanced chemical equation, teachers are advised to award a maximum of two 

marks.  One mark should be awarded if it is unbalanced. 

 

(8) Observations, definitions, background information, plotting of graphs and questions which are not 

directly related to the specific practical should not be assessed under AI. 

 

(9) More emphasis must be placed on writing units and writing them correctly.  In many cases, students 

used incorrect units and were neither penalized nor corrected by the teacher. 

 

(10) Students should be encouraged to show all the steps in calculations. In addition, calculations 

involving volumetric analyses should be done from first principle using the unitary method.  Again, 

teachers are asked to refrain from using the equation M1 V1 = M2 V2. 

 

(11) Students should be given more guidance in producing the discussion/interpretation section of the 

laboratory report.  Teachers could ask specific questions which will assist students in this section. 

These questions should be included in the mark scheme to guide the moderation process. 


