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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q1a(i) The element sulfur is found on the Earth’s surface particularly in volcanic 
regions such as Sicily. The atomic number of sulfur is 16. 
What is meant by the term element?  [1] 

Student’s response 

A substance that only contains a single type of atom and cannot be broken down into 
anything simpler by chemical means. 

Examiner’s comments 

The student correctly defined the term element, using both definitions.  Either 
definition was needed to obtain the mark.  
[1] mark awarded out of [1] 

Q1a(ii) What is meant by the term atomic number?  [1] 

Student’s response 

the number of protons in an atom 

Examiner’s comments 

A correct definition of atomic number was given.  
[1] mark awarded out of [1] 
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Q1b(i) A sample of sulfur from a volcanic rock was analysed to give the following 
percentage abundance of its isotopes.  

Isotope Percentage abundance 

32S 95.02 

33S 0.76 

34S 4.22 

 
Calculate the relative atomic mass for the sample of sulfur. Show your 
working out and give your answer to one decimal place.  [3] 

Student’s response 

 

 

 

 

Relative atomic mass =  32.1 

Examiner’s comments 

The student correctly showed how the answer was obtained by multiplying the mass 
numbers by the abundances, and adding.  The answer was rounded correctly to one 
decimal place.  
[3] marks awarded out of [3] 
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Q1b(ii) Explain what is meant by relative in the term relative atomic mass.  [1] 

Student’s response 

Mass relative to that of a carbon-12 isotope.  It is the mass of an atom compared to 
the mass of a carbon-12 isotope which has a mass of exactly 12 and is the weighted 
mean of the mass numbers. 

Examiner’s comments 

The idea that relative atomic mass is a mass compared to the carbon-12 isotope was 
given.  Extra information regarding the weighted mean was not needed.  
[1] mark awarded out of [1] 

Q1b(iii) Describe how an atom of 33S is different from an atom of 34S.  [1] 

Student’s response 

33S has 17 neutrons in the nucleus of its atoms, whereas 34S has 18 neutrons in the 
nucleus of its atoms therefore, they have different number of neutrons and a different 
mass number 

Examiner’s comments 

It was not enough to generally state that the atoms are isotopes as they have a 
different number of neutrons, but actual numbers of neutrons needed to be given.  
This candidate correctly described how the 33S atom had 17 neutrons compared to 
18 in a 34S atom. 
[1] mark awarded out of [1] 
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Q1c Complete the table below.  [2] 

Student’s response 

Atom/ion Number of 
protons 

Number of 
neutrons 

Number of 
electrons 

32S 16 16 16 

34S2- 16 18 18 

 

Examiner’s comments 

The student correctly calculated the number of each subatomic particle in the atom 
and ion, and one mark was given for each row.  
[2] marks awarded out of [2] 
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Q1d A volcanic rock found in Sicily contains a compound made up of 
magnesium, silicon and oxygen. A sample of this compound was found to 
contain 1.80 g of magnesium, 1.05 g of silicon and 2.40 g of oxygen. 
Determine the empirical formula of this compound. 
Show your working out.  [4] 

Student’s response 

 

 

 

 

 

Empirical formula:   Mg2SiO4 

Examiner’s comments 

This calculation was nicely set out in a logical fashion.  The student obtained the 
marks for calculating each of the number of moles of magnesium, silicon and oxygen 
and for calculating the correct ratio of moles and translating it to a correct formula. 
[4] marks awarded out of [4] 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q2a(i) The elements of Period 2 are listed below. 

 

Lithium burns in air to form lithium oxide. 
Write a balanced symbol equation for the reaction which occurs when 
lithium burns in air.  [3] 

Student’s response 

 

 

Examiner’s comments 

One mark was awarded for the correct symbol and formula of lithium and oxygen on 
the left hand side of the equation.  A second mark was awarded for the correct 
formula of lithium oxide on the right hand side.  Since both these marks were 
awarded the balancing mark could also be given.  
[3] marks awarded out of [3] 

Q2a(ii) Describe, in words and by writing electronic configurations, how lithium 
atoms react with oxygen atoms to form lithium oxide. State the charges of 
the ions formed.  [6] 

Student’s response 

A Lithium atom has an electronic configuration of 2,1 and an oxygen atom has an 
electronic configuration of 2,6.  When they react two lithium atoms each transfer one 
electron each to one oxygen atom.  This means each lithium atom loses one electron 
to form a positive lithium ion (Li +) with a single positive charge and a electronic 
configuration of 2.  The oxygen atom gains two electrons to form a negative oxide 
ion with a change of 2- and an electronic configuration of 2,8. 
This means all the ions have full outer shells and a stable electronic configuration. 
The lithium ions and oxide ions attract each other and form an ionic compound, 
lithium oxide (Li₂O). The ionic bonding comes from the attraction between oppositely 
charged ions. A lithium ion has a charge of  +  because it has 3 protons but 2 
electrons. An oxide ion has a charge of 2− because it has 8 protons and 10 
electrons. 
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Examiner’s comments 

The candidate correctly gave the electronic configurations of each atom before 
bonding for one mark.  One mark was awarded for the charge and one mark for the 
electronic configuration of each ion.  The idea that two lithium atoms and one oxygen 
atom were needed for correct bonding was given and this was awarded a mark. 
[6] marks awarded out of [6] 

Q2a(iii) Explain why lithium oxide conducts electricity when molten.  [1] 

Student’s response 

The ions are free to move and carry charge 

Examiner’s comments 

The candidate correctly understood that it is the ions that move and carry charge 
during conduction in this substance.  
[1] mark awarded out of [1] 

Q2b Lithium also reacts with fluorine. In this reaction fluorine molecules form 
fluoride ions. 
Write a half equation for the formation of fluoride ions from a fluorine 
molecule.  [3] 

Student’s response 

 

Examiner’s comments 

The half equation was completely correct.  The fluorine molecule is on the left and 
the F-  ion is on the right, the electrons are added to the left, and the equation is 
correctly balanced.  
[3] marks awarded out of [3] 
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Q2c Carbon reacts with oxygen to form carbon dioxide. Draw dot and cross 
diagrams to show the bonding in an oxygen molecule and the bonding in a 
carbon dioxide molecule.  [2] 

Student’s response 

 

 

 

 

 

 

Examiner’s comments 

Correct dot and cross diagrams are shown for oxygen and carbon dioxide, showing 
outer electrons only.  The lone pairs are shown correctly.  Shells, circles and inner 
shells are not a requirement.  
[2] marks awarded out of [2] 

Q2d(i) Carbon has several allotropes including diamond, graphite and graphene. 
What is meant by the term allotropes?  [2] 

Student’s response 

Different forms of the same element in the same physical state. 

Examiner’s comments 

The candidate gave a correct definition of allotropes with reference to the state.  
[2] marks awarded out of [2] 
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Q2d(ii) State one difference between the structure of graphite and the structure of 
graphene.  [1] 

Student’s response 

In graphite the carbon atoms are bonded in layers with weak forces between the 
layers, whereas graphene is only a single layer of carbon atoms thick. 

Examiner’s comments 

The candidate correctly outlined the difference between graphite and graphene by 
referring to many layers as opposed to a single layer.  
[1] mark awarded out of [1] 

Q2e(i) Fluorine forms a compound with oxygen called oxygen difluoride, OF2. 
Name the type of bonding found in a molecule of oxygen difluoride.  [1] 

Student’s response 

Covalent bonding 

Examiner’s comments 

The correct type of bonding was given and the mark awarded. 
[1] mark awarded out of [1] 

Q2e(ii) Oxygen difluoride reacts very slowly with water to form hydrofluoric acid 
and oxygen gas. Write a balanced symbol equation for this reaction.  [3] 

Student’s response 

 

Examiner’s comments 

The student correctly worked out the formula of oxygen difluoride and water and 
obtained one mark for the left hand side of the equation.  The correct formula of 
hydrofluoric acid and oxygen were also given on the right hand side.  The final mark, 
for balancing using a 2 in front of HF was also awarded.  
[3] marks awarded out of [3] 
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Q2f Lithium, carbon (in the form of diamond) and fluorine have very different 
melting points. The differences in melting points are the result of different 
types of structure and different forces or bonding between the particles in 
the structures. 
Complete the table below.  [6] 

Student’s response 

 Lithium Carbon 
(diamond) Fluorine 

Melting point (°C) 181 3550 −220 

Structure metallic lattice giant covalent molecular covalent 

Forces or bonding 
broken on melting metallic bonding covalent bonding Van der Waal’s 

forces 

Particles between 
which the forces or 
bonding are acting 

Positive metal 
ions  

and delocalised 
electrons 

Carbon atoms molecules 

 

Examiner’s comments 

The candidate correctly gave the name of the type of bonding broken on melting as 
metallic and described completely the particles using the essential words positive 
and declocalised.  Carbon was correctly classified as a giant covalent structure with 
bonding between atoms.  Fluorine was allocated a molecular covalent structure and 
the forces broken were correctly identified as van der Waals’ forces.  
[6] marks awarded out of [6] 
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Q3a(i) Chlorine and hydrated aluminium sulfate, Al2(SO4)3.xH2O, are both used in 
water treatment to make fresh water potable. 
What is potable water?  [1] 

Student’s response 

Water that is safe for humans to drink 

Examiner’s comments 

The essential idea that the water is safe to drink was accepted.  The reference to 
humans was not necessary.  
[1] mark awarded out of [1] 

Q3a(ii) Why is chlorine used in water treatment?  [1] 

Student’s response 

to sterelise the water and to kill microbes as it is toxic 

Examiner’s comments 

Chlorine is used to kill microbes and the mark was awarded.  
[1] mark awarded out of [1] 

Q3a(iii) Describe the test for chlorine gas.  [3] 

Student’s response 

Damp universal indicator paper is placed in chlorine gas and if chlorine is present the 
paper turns red then it bleaches it white 

Examiner’s comments 

The candidate gave a good description of the test for chlorine including the essential 
word damp.  The correct colour changes were given.  
[3] marks awarded out of [3] 
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Q3a(iv) Why is aluminium sulfate used in water treatment?  [1] 

Student’s response 

as a coagulant – clumps tiny particles into larger particles which settle out more 
easily 

Examiner’s comments 

This was a very good answer not only giving coagulant, which was awarded the 
mark, but also explaining the purpose of a coagulant.  
[1] mark awarded out of [1] 

Q3b(i) The following method may be used to prepare hydrated aluminium sulfate. 

• Measure out 25 cm3 of dilute sulfuric acid into a beaker 
• Warm the acid and add spatula measures of aluminium oxide until it is 

in excess 
• Remove the excess aluminium oxide 
• Slowly evaporate the aluminium sulfate solution   

What piece of apparatus is used to measure out 25 cm3 of dilute sulfuric 
acid?  [1] 

Student’s response 

pipette 

Examiner’s comments 

The measurement was 25cm3, and so a measuring cylinder would suffice however, a 
pipette which measures 25.0 cm3 was also allowed.  
[1] mark awarded out of [1] 
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Q3b(ii) How is the excess aluminium oxide removed?  [1] 

Student’s response 

Filteration 

Examiner’s comments 

The word was recognizable as filtration and the mark was awarded.  
[1] mark awarded out of [1] 

Q3b(iii) Write the balanced symbol equation for the reaction of aluminium oxide 
and sulfuric acid. Include state symbols.  [4] 

Student’s response 

 

 

Examiner’s comments 

One mark was awarded for the correct formula of aluminium oxide and sulfuric acid 
on the left hand side of the equation.  A second mark was awarded for the correct 
formula of aluminum sulfate and water on the right hand side.  Since both these 
marks were awarded the balancing mark could also be given ,as could the mark for 
correct state symbols.  
[4] marks awarded out of [4] 
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Q3b(iv) What does xH2O represent in the formula Al2(SO4)3.xH2O? [2] 

Student’s response 

moles of water of crystallisation 

Examiner’s comments 

The candidate correctly identified the xH2O as the water of crystallization.  Referring 
to the number of moles was not essential.  
[1] mark awarded out of [1] 

Q3b(v) Explain why dilute sulfuric acid is a strong acid.  [1] 

Student’s response 

It ionises completely in water 

Examiner’s comments 

The candidate gave the correct definition of a strong acid, as detailed on the 
specification. 
[1] mark awarded out of [1] 

Q3b(vi) What is the effect on pH of decreasing the concentration of a solution of 
sulfuric acid?  [1] 

Student’s response 

Increases the pH 

Examiner’s comments 

Decreasing the concentration of a solution increases the pH and so the mark was 
awarded.  
[1] mark awarded out of [1] 
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Q3c In an experiment, 12.60 g of hydrated aluminium sulfate crystals, 
Al2(SO4)3.xH2O, were heated to constant mass. The anhydrous aluminium 
sulfate formed had a mass of 6.84 g. 
Calculate the value of x in Al2(SO4)3.xH2O. 
Show your working out.  [4] 

Student’s response 

 

 

 

 

 

 

 

 

 

 

x = 16 

Examiner’s comments 

The correct mass of water was calculated, followed by the correct number of moles 
of water.  The correct number of moles of aluminum sulfate were also calculated and 
the final mark awarded by correctly putting the moles of each of these in ratio to 
obtain a value for x of 16.  
[4] marks awarded out of [4] 
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Q4a When experimenting with manganese(IV) oxide and compounds of the 
elements yttrium and indium, scientists accidentally discovered a new blue 
pigment. The new blue colour was named ‘YInMn blue’ after the elements it 
contained. It is being used as a new colour for crayons. 
Name the block of elements in the Periodic Table which form coloured 
compounds.  [1] 

Student’s response 

transition metals 

Examiner’s comments 

The candidate gave the correct name for the block.  
[1] mark awarded out of [1] 

Q4b Complete the table below.  [3] 

Student’s response 

Substance Colour 

copper(II) oxide powder black 

copper(II) nitrate solution blue 

calcium chloride solution colourless 

 

Examiner’s comments 

All three colours for the solid, and two solutions were correct.  
[3] marks awarded out of [3] 
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Q4c A student used chromatography to analyse a coloured pigment. The student 
set up the apparatus as shown in the diagram below. A is a coloured 
pigment and B, C and D are spots of pure dyes.  

 

 

 

 

 

 

The student made an error in setting up the experiment. Identify the error 
and state the effect it would have.  [2] 

Student’s response 

Error The level of the solvent is above the level of the base line and spots 
Effect This will cause the spots to dissolve into the solvent in the beaker 

Examiner’s comments 

The idea that the error was to place the solvent level above the level of the 
spots/base line was described by the candidate and the effect of this in dissolving 
the spots was fully explained.  
[2] marks awarded out of [2] 
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Q4d(i) A different student set up the same experiment correctly and obtained the 
chromatogram below.  

 

 

 

 

 

 

Using a ruler, take measurements from the chromatogram and use them 
to calculate an Rf value for spot C.  [3] 

Student’s response 

 

 

 

 

Rf value =  0.33 

Examiner’s comments 

Correct measurements of the distance moved by spot and distances moved by 
solvent were clearly recoded to one decimal place and two marks were given.  The 
final mark was given for a correct calculation of the Rf value.   
[3] marks awarded out of [3] 
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Q4d(ii) Explain which pure dye (B, C or D) is least soluble in the solvent.  [1] 

Student’s response 

dye B is least soluble because it travelled the shortest distance up the paper so it 
has a stronger attraction to the paper 

Examiner’s comments 

The correct dye was identified and the correct explanation in terms of least distance 
moved was given. Both were needed for the mark.  
[1] mark awarded out of [1] 
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Q5a An investigation was carried out into the displacement reactions of the 
halogens. Bromine was added to a test tube containing sodium iodide 
solution and in a separate test tube chlorine was added to sodium bromide 
solution. A reaction occurred in both test tubes. 
State and explain what the student found out. In your answer you should 
include:    

• word equations for the chemical reactions 
• an order of reactivity, from most reactive to least reactive, of the 

halogens shown by these reactions 
• an explanation of the order of reactivity of the halogens in terms of 

electronic configuration 
In this question you will be assessed on your written communication 
skills including the use of specialist scientific terms.  [6] 

Student’s response 

When bromine was added to the sodium iodide solution a displacement reaction 
occurred as bromine is more reactive than iodine.  The word equation is : Bromine + 
Sodium iodide → Sodium bromide + Iodine.  Observations would be that the solution 
changes from orange to brown as iodine in a solution of iodide ions is brown.  When 
Chlorine was added to sodium bromide a displacement reaction occurred as chlorine 
is more reactive than bromide.  The word equation is : chlorine + sodium bromide → 
sodium chloride + bromine. 
The observations would be that the solution would change from colourless to orange. 
Therefore, the order from most reactive to least reactive is : chlorine, bromine, 
iodine. As you go down Group 7 the reactivity of the elements decreases. This is 
because the number of electron shells increases as the period number increases. 
For example, Chlorine has an electronic configuration of 2, 8, 7. This means further 
down the group, there is a greater distance between the outer shell and the attractive 
power of the positive nucleus. This means there is less attraction between the 
negative incoming electron and the positive nucleus. This makes it harder for atoms 
to gain electrons, and so they are less reactive. Additionally, the more electron shells 
there is, the more electrons there are between the outer shell and the nucleus, and 
these inner electrons shield the incoming electron from the attractive power of the 
positive nucleus, making it harder to gain.  



 

23 
 

CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Examiner’s comments 

The candidate wrote the correct word equations for the two displacement reactions 
described and obtained two marks.  The correct trend was identified for one mark.  
The explanation in terms of increasing number of shells causing a reduction in the 
attractive power of the nucleus on the incoming electron was very clearly given.  
All six indicative content marks were present, and the spelling, punctuation and 
grammar was good so the answer was given 6 marks, top of the band.  Note that 
extra information such as observations, were not given credit.  
[6] marks awarded out of [6] 

Q5b(i) Some analytical tests were carried out to identify the ions present in 
several compounds. Write the formula of the anion or cation present 
based on the results of the analytical tests given below. 
A white precipitate is produced on adding a few drops of barium chloride 
solution to a salt solution.  [1] 

Student’s response 

SO₄2− 

Examiner’s comments 

The candidate correctly identified the sulfate ion by giving the fully correct formula of 
the anion.  
[1] mark awarded out of [1] 

Q5b(ii) A white precipitate is produced on adding a few drops of sodium hydroxide 
solution to a salt solution. The white precipitate remains when excess 
sodium hydroxide solution is added.  [1] 

Student’s response 

Mg2+ 

Examiner’s comments 

The ion which gives a white precipitate, which remains on adding excess sodium 
hydroxide, is magnesium.  The candidate correctly gave the formula of the cation.  
[1] mark awarded out of [1] 
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Q5b(iii) On adding dilute nitric acid to a solid salt, a gas is produced which 
changes limewater from colourless to milky.  [1] 

Student’s response 

CO₃2− 

Examiner’s comments 

The correct formula of the carbonate ion was given.  
[1] mark awarded out of [1] 

Q5b(iv) A flame test was carried out on a solid salt and a crimson flame was 
observed.  [1] 

Student’s response 

Li+ 

Examiner’s comments 

The candidate correctly identified and gave the formula of the lithium ion.  
[1] mark awarded out of [1] 
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Q1a(i) Iron is extracted from its ore in the Blast Furnace. The extraction involves 
redox reactions. 
Name the ore from which iron is extracted in the Blast Furnace.  [1] 

Student’s response 

Haematite 

Examiner’s comments 

The student correctly identified the ore from which iron is extracted in the blast 
furnace.  
[1] mark awarded out of [1] 

Q1a(ii) Explain what is meant by the term redox.  [1] 

Student’s response 

A reaction in which oxidation and reduction are occurring simultaneously 

Examiner’s comments 

The student explained clearly the meaning of the term redox by stating that both 
oxidation and reduction occur simultaneously. 
[1] mark awarded out of [1] 
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Q1b(i) Name the reducing agent in the Blast Furnace and write balanced symbol 
equations to show the formation of this compound.  [2] 

Student’s response 

Name:  Carbon monoxide 
Equations: C + O2  →  CO2 

CO2 + C  →  2CO 

Examiner’s comments 

One mark was awarded for correctly naming the reducing agent in the blast furnace.  
Two correctly balanced symbol equations to show the formation of carbon monoxide 
in the blast furnace were given. 
[6] marks awarded out of [6] 

Q1b(ii) Write a balanced symbol equation for the reduction of iron ore in the Blast 
Furnace.  [3] 

Student’s response 

Fe2O3  +  3CO  →  2Fe + 3CO2 

Examiner’s comments 

A symbol equation for the reduction of iron ore was given and it was balanced 
correctly. 
[3] marks awarded out of [3] 
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Q1c(i) Copper may be extracted from low grade ores in soil by phytomining. The 
first stage of this process involves plants absorbing copper(II) ions from 
the soil. 
Explain how a solution of copper(II) ions is produced from the plants.  [2] 

Student’s response 

The plants are harvested, dried and burned to form an ash rich in copper (II) 
compounds.  An acid such as sulfuric acid is added to the ash and the insoluble 
metal compounds react to form a solution containing soluble copper (II) compounds.  
This is called a leachate. 

Examiner’s comments 

The student explained that the plants are burned to form an ash and then sulfuric 
acid is added to react with the ash, forming a solution of copper(II) ions.  
[2] marks awarded out of [2] 

Q1c(ii) In the next stage of the process, scrap iron is added to the solution of 
copper(II) ions and a displacement reaction occurs. Explain why iron can 
displace copper from the solution.  [1] 

Student’s response 

Iron is more reactive than copper and so can displace it 

Examiner’s comments 

The student correctly stated that iron is more reactive than copper – not just that iron 
is more reactive.  
[1] mark awarded out of [1] 
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Q1c(iii) Write a half equation for the formation of copper from copper(II) ions.  [3] 

Student’s response 

Cu2+ + 2e-  → Cu 

Examiner’s comments 

A correctly balanced half equation was written with the copper(II) ion and 2 electrons 
on the left hand side and the copper atom on the right hand side. 
[3] marks awarded out of [3] 

Q1c(iv) State one advantage of phytomining over traditional mining methods.  [1] 

Student’s response 

Heat energy from burning plants can be harnessed to generate electricity whereas, 
traditional methods involved using large amounts of energy to dig, move and dispose 
of rocks. 

Examiner’s comments 

The student gave an energy based advantage of phytomining and explained clearly 
that the energy from burning the plants is harnessed to generate electricity. 
[1] mark awarded out of [1]  
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Q2a Ammonia is manufactured in the Haber Process. An iron catalyst is used in 
this process to increase the rate of the reaction.  
The balanced symbol equation for the reversible reaction in the Haber 
Process is:  

N2(g) + 3H2(g) ⇌ 2NH3(g) 
Explain how a catalyst increases the rate of a chemical reaction.  [2] 

Student’s response 

A catalyst provides a alternative pathway of lower activation energy.  This means 
more collisions will have the activation energy required and there will be more 
successful collisions in a given time 

Examiner’s comments 

The candidate wrote an alternative pathway instead of an alternative reaction 
pathway and lost a mark as a result.  A mark was awarded for stating the alternative 
pathway was of lower activation energy.  
[1] mark awarded out of [2]  

Q2b(i) The temperature and pressure used in the Haber Process are 450 °C and 
200 atm. The reaction establishes a dynamic equilibrium. 
What is meant by the term dynamic equilibrium?  [2] 

Student’s response 

It occurs in a closed system when rates of forward and backward reactions are equal 
and when the amount of reactants and products remains constant. 

Examiner’s comments 

The candidate correctly explained that the rates of the forward and reverse reactions 
are equal and that the amount of reactants and products remain constant.  
[2] marks awarded out of [2]  
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Q2b(ii) State and explain the effect of increasing the temperature on the rate of 
this reaction.  [4] 

Student’s response 

Effect:      Rate of reaction increases 
Explanation: At higher temperatures, particles have more kinetic energy and 

move faster.  This leads to more collisions and so more successful 
collisions in a given time.  More particles have more energy than the 
activation energy 

Examiner’s comments 

The student stated clearly the effect of increasing the temperature on the rate of the 
reaction and then proceeded to explain it in terms of the particles having more 
energy/moving faster which leads to more successful collisions in a given period of 
time. 
[4] marks awarded out of [4] 

Q2b(iii) Use Le Châtelier’s Principle to state and explain the effect of increasing 
the pressure on the yield of ammonia at constant temperature.  [3] 

Student’s response 

Effect: yield of ammonia increases 
Explanation: The equilibrium will move to the right towards the products as the 

side has fewer molecules, in order to reduce the pressure and 
oppose the change.  This produces more ammonia. 

Examiner’s comments 

The effect of increasing the pressure on the yield of ammonia was clearly stated.  
The candidate also explained that the equilibrium will move to the right in order to 
decrease the pressure.  
[3] marks awarded out of [3] 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q2c(i) In the Haber Process the forward reaction is exothermic. 

N2(g) + 3H2(g) ⇌ 2NH3(g) 
Explain, in terms of bonds, why this reaction is exothermic.  [3] 

Student’s response 

More energy is released when bonds are formed in the product ammonia (NH3), than 
is taken in to break the bonds in the reactants nitrogen (N2) and hydrogen (H2). Bond 
making is an exothermic reaction. Bond breaking is an endothermic reaction. 

Examiner’s comments 

The energy released when bonds form in the product, ammonia, was correctly 
compared to the energy taken in to break the bonds in the reactants, nitrogen and 
hydrogen.  It was essential to name the reactants and products.  
[3] marks awarded out of [3] 

  



 

34 
 

CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q2c(ii) Complete and label the reaction profile diagram for the Haber Process. 
Include the energy level for the products and the energy change for the 
reaction.  [2] 

Student’s response 

 

 

 

 

 

 

 

 

 

Examiner’s comments 

A clear and correctly labelled diagram was drawn.  The energy line for the product 
was drawn lower than that of the reactants and labelled with the name of the 
product, ammonia.  The energy change was also correctly identified and clearly 
labelled. 
[2] marks awarded out of [2] 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q2c(iii) Use the balanced symbol equation for the Haber Process and the bond 
energies given in the table below to calculate the energy change for the 
forward reaction.  [4] 

 

 

 

 

Student’s response 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Energy change =  -92  kJ  
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Examiner’s comments 

This calculation was nicely laid out in a logical fashion.   
The student obtained the marks for:  

• calculating the energy required to break the bonds in the reactants,  
• calculating the energy released when the bonds form in the product and  
• subtracting these values in the correct order – one mark for the numerical value 

and 1 mark for the negative sign. 
[4] marks awarded out of [4] 

Q3a(i) Alkenes are unsaturated hydrocarbons which are used to make polymers 
and other chemicals.  
State the meaning of the term hydrocarbon.  [1] 

Student’s response 

A molecule containing hydrogen and carbon atoms only 

Examiner’s comments 

The student correctly defined the term hydrocarbon using the essential word only 
contains carbon and hydrogen.  They also noted that hydrocarbon is a compound.  
[1] mark awarded out of [1] 

Q3a(ii) Write the general formula of the alkenes.  [1] 

Student’s response 

CnH2n 

Examiner’s comments 

The correct general formula of the alkenes was given with capitals for the symbols 
and subscripts for the numbers of atoms. 
[1] mark awarded out of [1] 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q3b(i) But-1-ene and but-2-ene are alkenes. 
Draw the structural formulae of but-1-ene and but-2-ene.  [2] 

Student’s response 

 

 

 

 

 

 

 

 

Examiner’s comments 

All bonds were correctly shown in both structural formulae and carbon and hydrogen 
were written with correct symbols using capitals.  
[2] marks awarded out of [2] 

Q3b(ii) Write a balanced symbol equation for the complete combustion of  
but-1-ene.  [3] 

Student’s response 

C4H8 + 6O2 → 4CO2 + 4H2O 

Examiner’s comments 

A symbol equation for the combustion was given and was balanced correctly.  
[3] marks awarded out of [3] 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q3c(i) Propene, another alkene, may be produced from the cracking of the 
hydrocarbon C7H16. One other product is formed in this reaction. 
Write a balanced symbol equation for the cracking of C7H16.  [2] 

Student’s response 

C7H16   →   C3H6 + C4H10 

Examiner’s comments 

A balanced symbol equation for the cracking of C7H16 was given.  
[2] marks awarded out of [2] 

Q3c(ii) Name the other product formed in this reaction.  [1] 

Student’s response 

Butane 

Examiner’s comments 

Butane was correctly identified as the other product of cracking. 
[1] mark awarded out of [1] 

Q3c(iii) Suggest why high temperatures are required for cracking reactions.  [1] 

Student’s response 

Substantial energy is needed to break the strong covalent bonds (C-H and C-C) in 
saturated hydrocarbons such as C7H16 

Examiner’s comments 

The student correctly stated that substantial energy is required to break the strong 
bonds. 
[1] mark awarded out of [1]  
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q3d(i) Alkenes can undergo polymerisation to form polymers. 
State the type of polymerisation which alkenes undergo.  [1] 

Student’s response 

Addition polymerisation 

Examiner’s comments 

The type of polymerisation was identified as addition polymerisation. 
[1] mark awarded out of [1]  

Q3d(ii) An alkene produces the polymer with the repeating unit shown below.  

 

 

 

Name the alkene from which this polymer is formed.  [1] 

Student’s response 

Vinyl chloride 

Examiner’s comments 

The student named the monomer as vinyl chloride which was correct. 
[1] mark awarded out of [1]  
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q3d(iii) Write an equation for the polymerisation of ethene.  [3] 

Student’s response 

 

 

 

 

 

 

 

Examiner’s comments 

A correct equation for the polymerisation of ethene was given.  The monomer 
structure was drawn correctly and the polymer structure was also drawn correctly 
including side bonds extending through the brackets.  The ‘n’ was in the correct 
position on both sides of the equation.   
[3] marks awarded out of [3] 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q3e Identify the functional group present in alkenes and describe a chemical test 
for this functional group. 
Write a balanced symbol equation for the chemical reaction which occurs 
when ethene is tested in this way. 
In this question you will be assessed on your written communication 
skills including the use of specialist terms.  [6] 

Student’s response 

The functional group in alkenes is C=C double bond.  To test for alkenes (which 
contain C=C double bond), bubble a sample of the gas through bromine water.  If an 
alkene is present the solution will change from orange – brown to colourless.  
Alkenes are able to react with bromine as they are unsaturated. When they react 
with bromine an addition reaction occurs, where the bromine molecule adds across 
the C=C double bond.  When ethene is reacted with bromine the equation is: 

 

 

 

 

 

Examiner’s comments 

The student identified the functional group present in alkenes and described the 
chemical test for this functional group in detail, including reagent used, observations 
and a correctly balanced symbol equation for the test.  The spelling, punctuation and 
grammar were of an excellent standard. 
[6] marks awarded out of [6] 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q4a(i) Calcium nitrate is used as a component in fertilisers and in explosives. 
Calcium nitrate may be formed from the reaction of nitric acid with calcium 
hydroxide solution. In a titration 25.0 cm3 portions of calcium hydroxide 
solution were titrated against nitric acid of concentration 0.75 mol/dm3. The 
average titre was determined to be 24.0 cm3. 
The balanced symbol equation for the reaction is: 

Ca(OH)2 + 2HNO3 → Ca(NO3)2 + 2H2O 
Calculate the concentration of the calcium hydroxide solution in mol/dm3.  
[2] 

Student’s response 

 

 

 

 

 

 

 

 

Examiner’s comments 

The calculation was clearly laid out and correctly completed to find the concentration 
of the calcium hydroxide solution. 
[3] marks awarded out of [3] 

  



 

43 
 

CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q4a(ii) Calculate the concentration of the calcium hydroxide solution in g/dm3.  [2] 

Student’s response 

 

 

 

 

Concentration =  26.64  g/dm3 

Examiner’s comments 

The candidate multiplied the answer from 4(a)(i) by the RFM of calcium hydroxide to 
find the correct concentration in g/dm3. 
[1] mark awarded out of [1] 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q4b Calcium nitrate decomposes on heating according to the following equation:  
2Ca(NO3)2(s) → 2CaO(s) + 4NO2(g) + O2(g) 

Calculate the total volume of gas (NO2 and O2), in dm3, produced at 20 °C 
and 1 atm pressure when 32.8 kg of calcium nitrate are heated to constant 
mass.  [4] 

Student’s response 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Total volume of gas =  12000  dm3 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Examiner’s comments 

The calculation was clearly laid out in a logical fashion.  
The student obtained marks for: 

• converting 32.8kg to grams 
• calculating the moles of calcium nitrate reacting 
• using the correct mole ratio from the equation to find the moles of nitrogen 

dioxide and oxygen 
• multiplying the moles of nitrogen dioxide and oxygen produced by 24dm3 to give 

the total volume of gas produced 
[4] marks awarded out of [4] 

Q4c(i) Nitrogen dioxide gas, NO2, is an air pollutant that causes health problems 
especially in the respiratory system. It forms in the atmosphere when 
nitrogen monoxide gas, NO, reacts with oxygen gas according to the 
following equation:  

2NO(g) + O2(g) → 2NO2(g) 
State Avogadro’s Law.  [2] 

Student’s response 

It states that equal volumes of gas at the same temperature and pressure will 
contain the same number of particles/molecules. 

Examiner’s comments 

The candidate stated Avogadro’s Law correctly. 
[2] marks awarded out of [2] 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q4c(ii) Using Avogadro’s Law, calculate the volume of NO2 produced, in dm3, 
when 160 dm3 of oxygen gas react completely with nitrogen monoxide.  [1] 

Student’s response 

 

 

 

 

 

 

Volume of NO2 =  320  dm3 

Examiner’s comments 

Avogadro’s Law was used correctly to calculate the volume of nitrogen dioxide 
produced. 
[1] mark awarded out of [1] 

Q5a Molten lead(II) bromide undergoes electrolysis. 
What is meant by the term electrolysis?  [1] 

Student’s response 

The decomposition of a liquid electrolyte by passing electricity through it (direct 
current) 

Examiner’s comments 

The student explained the meaning of the term electrolysis accurately. 
[1] mark awarded out [1] 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q5b(i) The apparatus below is used to carry out the electrolysis of molten lead(II) 
bromide.  

 

 

 

 

 

 

 

 

Name the material used to make the electrodes in this electrolysis.  [1] 

Student’s response 

graphite 

Examiner’s comments 

The student identified graphite as the material used to make the electrodes.  
[1] mark awarded out of [1] 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q5b(ii) State two reasons why this material is used to make the electrodes. [2] 

Student’s response 

1. It is unreactive 
2. It is a good conductor of electricity 

Examiner’s comments 

The two reasons given for graphite being used to make the electrodes were both 
correct. 
[2] marks awarded out of [2] 

Q5b(iii) Suggest why this electrolysis experiment needs to be carried out in a fume 
cupboard.  [1] 

Student’s response 

Bromine gas is produced at the anode which is toxic and could be harmful if inhaled.  
Fume cupboard prevents inhalation. 

Examiner’s comments 

The candidate correctly stated that the bromine produced in the experiment is toxic 
as the reason for carrying the experiment out in a fume cupboard. 
[1] mark awarded out of [1] 

Q5b(iv) What name is given to the positive electrode?  [1] 

Student’s response 

Anode 

Examiner’s comments 

The name of the positive electrode was correctly identified as the anode. 
[1] mark awarded out of [1] 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q5c Complete the table to give details of the electrolysis of molten lead(II) 
bromide.  [10] 

Student’s response 

 Negative electrode Positive electrode 

Observations at the  
electrode silvery grey liquid formed Red-brown pungent gas 

evolved; bubbles 

Name of 
electrolysis product Lead Bromine 

Half equation for 
the reaction at the 
electrode 

Pb2+ + 2e- → Pb 2Br⁻ → Br2 + 2e− 

 

Examiner’s comments 

The student completed the table correctly, stating the observations made at the 
positive electrode, identifying the products formed at each electrode and writing a 
correct half equation for the reaction occurring at each electrode. 
[10] marks awarded out of [10] 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q6a(i) Oxygen gas may be prepared in the laboratory from the decomposition of 
hydrogen peroxide solution. 
Write a balanced symbol equation for the decomposition of hydrogen 
peroxide.  [3] 

Student’s response 

2H2O2 → 2H2O + O2 

Examiner’s comments 

The correct balanced symbol equation was given for the decomposition of hydrogen 
peroxide.  
[3] marks awarded out of [3]  

Q6a(ii) Write the formula of the catalyst used in this reaction.  [1] 

Student’s response 

MnO2 

Examiner’s comments 

The formula of the catalyst, manganese(IV) oxide, was written correctly. 
[1] mark awarded out of [1] 

Q6a(iii) Describe the chemical test for oxygen gas and state the result for a 
positive test.  [2] 

Student’s response 

Apply a glowing splint, if oxygen is present the glowing splint relights. 

Examiner’s comments 

The student described the test for oxygen gas and stated the result for a positive 
test. 
[2] marks awarded out of [2] 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q6b Oxygen reacts with both metals and non-metals to form oxides. Complete 
the following table giving information about the reaction of oxygen gas with 
the elements magnesium and sulfur.  [7] 

Student’s response 

 Magnesium Sulfur 

Observations during 
reaction with oxygen 

Burns with bright white 
light; heat is released 

Yellow solid melts to form 
a red liquid; burns with 
blue flame 

Appearance of 
product after reaction 

with oxygen 
White solid Colourless gas 

Nature of oxide 
formed (acidic or 

basic) 
Basic Acidic 

 

Examiner’s comments 

The candidate completed the table correctly, stating the observations made during 
the reactions of magnesium and sulfur with oxygen, describing the products after 
reaction with oxygen and correctly identifying the nature of the oxides formed in each 
reaction.  
[7] marks awarded out of [7] 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

GCSE:  Chemistry 
  

 

Grade:  A Exemplar

Unit 3:  Practical Skills Booklet A 
Higher Tier 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q1a(i) Using the 10 cm3 measuring cylinder, place 10 cm3 of hydrochloric acid in 
the test tube and place in the test tube rack. 
Describe the appearance of the hydrochloric acid.  [2] 

Student’s response 

colourless solution 

Examiner’s comments 

Hydrochloric acid was correctly described as a colourless solution.   
[2] marks out of [2] awarded. 

Q1a(ii) Using the thermometer, measure the temperature of the hydrochloric acid. 
Record this temperature including the units.  [1] 

Student’s response 

21°C 

Examiner’s comments 

A suitable temperature with correct units was provided.   
[1] mark out of [1] awarded. 

Q1a(iii) Describe the appearance of the magnesium ribbon.  [2] 

Student’s response 

grey solid metal 

Examiner’s comments 

A suitable temperature with correct units was provided.   
[1] mark out of [1] awarded. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q1a(iv) Add the magnesium ribbon to the hydrochloric acid in the test tube. 
Stir using the thermometer. 
Record the highest temperature obtained, including units.  
Record any other observations, apart from the change in temperature.  [3] 

Student’s response 

Highest temperature:   39°C 
Observations: solid grey magnesium disappears; fizzing / gas is given off ; 

colourless solution remains 

Examiner’s comments 

A suitable highest temperature was recorded with correct units.  Other appropriate 
observations were included as “magnesium disappears” and “fizzing”.   
[3] marks out of [3] awarded. 

Q1b(i) Describe the appearance of the marble chips.  [2] 

Student’s response 

White solid 

Examiner’s comments 

The marble chips were correctly described as a white solid.   
[2] marks out of [2] awarded. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q1b(ii) Please read all of the following instructions before starting the 
practical. 
• Using the 25 cm3 measuring cylinder, place 25 cm3 of hydrochloric 

acid in the small beaker. 
• Place the beaker on the electronic balance. 
• Add the 5 marble chips to the acid in the beaker, start the timer and at 

the same time record the mass in the table at time 0 minutes. 
• Record the mass every minute up to 5 minutes.     [3] 

Student’s response 

Time (minutes) Mass (g) 

0 74.94 

1 74.75 

2 74.55 

3 74.39 

4 74.27 

5 74.18 

 

Examiner’s comments 

A loss in mass throughout was recorded. The same number of significant 
figures/decimal places were used to record and no units appeared in the table. 
[3] marks out of [3] awarded. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q1b(iii) Calculate the total loss in mass. Include the units.  [2] 

Student’s response 

0.76g 

Examiner’s comments 

The loss in mass was correctly calculated and units were included.   
[2] marks out of [2] awarded. 

Q2a State the maximum volume which can be measured using the burette you 
have been given. Include the units.  [2] 

Student’s response 

50.0 cm3 

Examiner’s comments 

The maximum volume which can be measured using the burette was stated with 
appropriate units.   
[2] marks out of [2] awarded. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q2b(i) You will now carry out a titration. 
Complete the headings in the table including units.  [3] 

Student’s response 

 Initial volume of 
burette/cm3 Final volume/cm3 Titre/cm3 

Rough titration 0.0 16.6 16.6 

First accurate 
titration 0.0 16.3 16.3 

Second accurate 
titration 0.0 16.2 16.2 

 

Examiner’s comments 

The correct headings were using in the table with appropriate units and these were 
separated by a solidus. Brackets could also have been used.   
[3] marks out of [3] awarded. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q2b(ii) Carry out the following procedure. 
1. Using the 25.0 cm3 pipette and safety pipette filler, place 25.0 cm3 of 

sodium hydroxide solution into each of the three conical flasks. 
2. Add 3 drops of phenolphthalein indicator to each conical flask. 
3. Fill the burette with hydrochloric acid. 
4. Carry out a rough titration and two accurate titrations. 
5. Use the table to record the results of your titrations. All values should be 

recorded to 1 decimal place.        [6] 

Examiner’s comments 

The readings and titres were all recorded to 1 decimal place as instructed in point 5.  
The rough titre was greater than the two accurate titres.  The two accurate titrations 
were within 0.2 cm3 of each other and all the titre calculations from initial readings 
and final readings were correct.   
[6] marks out of [6] awarded. 

Q2b(iii) Calculate the average titre. Include the units.  [2] 

Student’s response 

16.3 cm3 

Examiner’s comments 

The titre was correctly calculated using the accurate titre values.  16.25 cm3 or  
16.3 cm3 would have been accepted.   
[2] marks out of [2] awarded. 

Q2b(iv)  State the colour change at the end-point.  [2] 

Student’s response 

From   pink   to   colourless 

Examiner’s comments 

The correct colour change was given for the titration which was carried out.   
[2] marks out of [2] awarded. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

GCSE:  Chemistry 
  

 

Grade:  A Exemplar

Unit 3:  Practical Skills Booklet B 
Higher Tier 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q1a 25.0 cm3 of a solution of sodium hydroxide were placed in a conical flask 
using a pipette. Three drops of methyl orange indicator were added. The 
sodium hydroxide was titrated against 0.045 mol/dm3 sulfuric acid. The 
sulfuric acid was added from a burette.  
Describe how 

• a burette is prepared and filled with sulfuric acid and 
• accuracy is ensured when determining the end-point.  
In this question you will be assessed on your written communication 
skills including the use of specialist scientific terms.     [6] 

Student’s response 

1. Rinse the burette with deionised water. 
2.  Rinse the burette with the sulfuric acid and discard the rinsing 
3.  Fill the burette with the sulfuric acid using a beaker and filter funnel.  Remember 

to remove the filter funnel before reading the volume. 
4.  Ensure the jet is completely filled and there are no air bubbles 
5.  Record the volume on the bottom of the meniscus 
5.  Add the sulfuric acid from the burette into the conical flask, whilst swirling to 

ensure mixing is complete. 
6.  Slow the addition of the sulfuric acid from the burette to dropwise near the end 

point. 
7.  Stop adding the sulfuric acid when the indicator just changes from yellow to 

orange.  This is the end point.  Record the volume on the burette from the lower 
edge on the meniscus. 
After the rough titration, carry out several accurate titrations until two concordant 
values (within 0.2 cm3 of each other are obtained).  Average the concordant 
values. 

Examiner’s comments 

Burette was rinsed with deionised water and sulfuric acid and filled with sulfuric acid 
ensuring the jet was filled.  Accuracy was ensured by reading from the bottom of the 
meniscus, swirling the flask and adding dropwise near the end-point.   
Band A [6] marks out of [6] awarded. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q1b(i) A rough titration and two subsequent accurate titrations were carried out. 
The table below gives the results of the titrations and the average titre is 
recorded below the table. 

 Initial burette 
reading (cm3) 

Final burette 
reading (cm3) Titre (cm3) 

Rough titration 0.0 21.2 21.2 

First accurate 
titration 21.2 41.4 20.2 

Second accurate 
titration 25.2 45.2 20.0 

Average titre = 20.1 cm3 
 

Why is a rough titration carried out?  [1] 

Student’s response 

In order to determine a rough volume of sulfuric acid at which the end point is 
achieved.  The accurate titration can then be carried out by slowing down the 
addition of sulfuric acid near the endpoint from the rough titration. 

Examiner’s comments 

A idea of an estimate for the end-point was indicated.   
[1] mark out of [1] awarded. 

Q1b(ii) State the colour change at the end-point.  [2] 

Student’s response 

From   yellow   to   red 

Examiner’s comments 

The correct colour change was provided.   
[2] marks out of [2] awarded. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q1b(iii) Calculate the number of moles of sulfuric acid added from the burette.  [1] 

Student’s response 

 

 

 

Moles of sulfuric acid =  0.0009045 

Examiner’s comments 

The correct calculation was provided.   
[1] mark out [1] awarded. 

Q1b(iv) The equation for the reaction is: 
2NaOH + H2SO4 → Na2SO4 + 2H2O 

Calculate the number of moles of sodium hydroxide present in 25.0 cm3.  
[1] 

Student’s response 

 

 

 

Moles of sodium hydroxide =  0.001809 

Examiner’s comments 

The correct calculation was provided.   
[1] mark out of [1] awarded. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q1b(v) Calculate the concentration of the sodium hydroxide solution in mol/dm3.  
[2] 

Student’s response 

 

 

 

 

 

Concentration =   0.07236   mol/dm3 

Examiner’s comments 

The correct calculation was provided.   
[1] mark out of [1] awarded. 

Q1b(vi) Calculate the concentration of the sodium hydroxide solution in g/dm3.  [1] 

Student’s response 

 

 

 

 

 

Concentration =  2.8944  g/dm3 

Examiner’s comments 

The correct calculation was provided. 
[1] mark out of [1] awarded.  
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q2a(i) A solution of an ionic compound, labelled A, was tested as shown in the 
table below.  

Test Observations 

1. Place approximately 5 cm3 of 
solution A in a test tube and 
add a few drops of sodium 
hydroxide solution 

white precipitate 

2. Add excess sodium hydroxide 
solution to the test tube from 
test 1 

white precipitate is soluble forming 
a colourless solution 

3. Place approximately 5 cm3 of 
solution A in a test tube and 
add a few drops of silver nitrate 
solution 

cream precipitate 

4. Place approximately 5 cm3 of 
solution A in a test tube and 
add a few drops of ammonia 
solution 

white precipitate 

5. Add excess ammonia solution 
to the test tube from test 4 

white precipitate is soluble forming 
a colourless solution 

 
Write the formula of the cation present in solution A.  [1] 

Student’s response 

Zn2+ 

Examiner’s comments 

The correct formula for Zn2+ was provided.   
[1] mark out of [1] awarded. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q2a(ii) Write the formula of the anion present in solution A.  [1] 

Student’s response 

Br - 

Examiner’s comments 

The correct formula for Br- was provided.   
[1] mark out of [1] awarded. 

Q2a(iii) Write the name and formula of the ionic compound dissolved in solution A. 
[2] 

Student’s response 

Name:  zinc bromide 
Formula: ZnBr2 

Examiner’s comments 

The correct name and formula for zinc bromide/ZnBr2 was provided.   
[2] marks out of [2] awarded. 

Q2a(iv) Write an ionic equation for the reaction in test 3 including state symbols.  
[3] 

Student’s response 

 

Examiner’s comments 

The correct equation including state symbols was provided.   
[3] marks out of [3] awarded. 
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Q2a(v) Name the white precipitate formed in test 4.  [1] 

Student’s response 

zinc hydroxide 

Examiner’s comments 

The precipitate was correctly identified as zinc hydroxide.   
[1] mark out of [1] awarded. 

Q2b(i) An unknown solid is thought to be potassium carbonate. 
State how you would prove that the solid contained potassium ions.  [2] 

Student’s response 

* Flame test 
Make a loop on the end of a piece of nichrome wire.  Dip the loop into the 
concentrated hydrochloric acid then into the salt to be tested. 
Place the loop in the hot blue bunsen burner flame, and potassium ions produce a 
lilac flame. 

Examiner’s comments 

A flame test was correctly identified with the lilac flame.   
[2] marks out of [2] awarded. 

Q2b(ii) Describe the procedure you would use to prove that the solid contained 
carbonate ions.  [4] 

Student’s response 

Add the solid to a test tube with hydrochloric acid.  Collect the gas produced by 
opening and closing a dropper about the reaction  Bubble the gas in the dropper 
through 1cm3 of limewater.  If carbonate ions are present the limewater will change 
from colourless to milky.  (carbon dioxide is produced.) 

Examiner’s comments 

The correct description of the test for carbonate ions using acid and limewater was 
provided with appropriate observations and technical details.   
[4] marks out of [4] awarded.  
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Q3a A marble chip of mass 0.56 g was added to 25.0 cm3 of hydrochloric acid in 
a conical flask at 25 °C. The mass of the flask and its contents was recorded 
every 10 seconds for 100 seconds. The results are plotted on the axes 
below.   

 

 

 

 

 

 

 

  

Draw a labelled diagram of the assembled apparatus used to carry out this 
experiment.  [4] 

Student’s response 

 

 

 

 

 

 

 

Examiner’s comments 

The diagram shows the reactants in contact in a labelled conical flask on a balance 
with a stop clock. 
[4] marks out of [4] awarded.  
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Q3b(i) Explain why the graph levelled off.  [1] 

Student’s response 

The reaction is finished so no more reactants are used up 

Examiner’s comments 

The correct response was provided.   
[1] mark out of [1] awarded.  
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Q3b(ii) The experiment was repeated at 40 °C. Sketch the graph on the axes 
opposite which would be obtained at 40 °C with all other factors being the 
same.  [1] 

Student’s response 

 

 

 

 

 

 

 

 

 

 

 

 

 

Examiner’s comments 

A correct sketch of the graph was drawn.   
[1] mark out of [1] awarded. 
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Q3c(i) The balanced symbol equation for the reaction between the calcium 
carbonate in the marble chip and hydrochloric acid is:  

CaCO3(s) + 2HCl(aq) → CaCl2(aq) + H2O(l) + CO2(g) 
Use the graph to calculate the mass of carbon dioxide produced during 
the reaction.  [1] 

Student’s response 

0.22g 

Examiner’s comments 

The correct calculation was provided.   
[1] mark out of [1] awarded. 

Q3c(ii) Calculate the number of moles of carbon dioxide which were produced 
during the reaction.  [1] 

Student’s response 

 

 

Moles of carbon dioxide =  0.005 

Examiner’s comments 

The correct calculation was provided.   
[1] mark out of [1] awarded. 
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Q3c(iii) Using your answer to (c)(ii) and the balanced symbol equation, calculate 
the number of moles of calcium carbonate which were present in the 
marble chip.  [1] 

Student’s response 

 

 

Moles of calcium carbonate =  0.005 

Examiner’s comments 

The correct calculation was provided.   
[1] mark out of [1] awarded. 

Q3c(iv) Calculate the mass of calcium carbonate which was present in the marble 
chip.  [1] 

Student’s response 

 

 

 

 

 

Mass of calcium carbonate =  0.5  g 

Examiner’s comments 

The correct calculation was provided.   
[1] mark out of [1] awarded. 
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Q3c(v) The mass of the marble chip was 0.56 g. Calculate the percentage of 
calcium carbonate in the marble chip. Give your answer to 1 decimal 
place.  [2] 

Student’s response 

 

 

 

percentage =  89.3  % 

Examiner’s comments 

The correct calculation was provided.   
[1] mark out of [1] awarded. 
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Q4a(i) The reactivity of metals varies greatly. Many different reactions of metals 
may be used to determine a reactivity series. 
Five metals were reacted with dilute nitric acid. The initial temperature of 
the nitric acid was recorded before the metal was added. The highest 
temperature during the reaction was also recorded. The results are shown 
in the table below. 
Complete the table.  [1] 

Student’s response 

Metal Initial  
temperature (°C) 

Highest 
temperature (°C) 

Temperature 
change (°C) 

zinc 20 25 5 

copper 20 20 0 

magnesium 20 39 19 

iron 20 23 3 

tin 20 21 1 

 

Examiner’s comments 

The correct temperature changes were provided.   
[1] mark out of [1] awarded. 
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Q4a(ii) The reactivity series for four of the metals is given below. Place tin in this 
reactivity series.  [1] 

Student’s response 

Most reactive:   magnesium 
     zinc 
     iron 
     tin 
Least reactive:   copper 

Examiner’s comments 

Tin was position between copper and iron.   
[1] mark out of [1] awarded. 

Q4a(iii) Explain how the data in the table shows that the reaction of magnesium 
and nitric acid is exothermic. [2] 

Student’s response 

The temperature increases by 19°C during this reaction and exothermic reactions 
release heat 

Examiner’s comments 

An increase in temperature was indicated.   
[1] mark out of [1] awarded. 
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Q4a(iv) State two factors which should be kept the same during this experiment.  
[2] 

Student’s response 

1. mass of metal 
2. volume of nitric acid 

Examiner’s comments 

Same mass of metal was not allowed as same number of moles of metal would have 
been appropriate.  Same volume of acid was credited.   
[1] mark out of [2] awarded. 

Q4a(v) Write a balanced symbol equation for the reaction of magnesium with nitric 
acid.  [3] 

Student’s response 

 

Examiner’s comments 

The correct equation was provided.   
[3] marks out of [3] awarded. 
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Q4b(i) A series of displacement reactions was carried out with two other metals, 
chromium and cobalt. The results are shown in the table below.  
A tick () indicates that a reaction occurs.  

 

 

 

Look at the statements below. Place a tick () in the box beside the 
statements which are correct.  [1] 

Student’s response 

Cobalt is more reactive than chromium   

   

Cobalt is more reactive than copper and tin  
 

   

Chromium is more reactive than iron and less reactive than zinc  
 

 

Examiner’s comments 

The correct statements were indicated.   
[1] mark out of [1] awarded. 

Q4b(ii) Name the two products of the reaction of cobalt and copper(II) nitrate.  [2] 

Student’s response 

Cobalt nitrate and copper 

Examiner’s comments 

The correct statements were indicated.   
[1] mark out of [1] awarded. 
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Q4b(iii) Write a balanced symbol equation for the reaction of chromium with iron(II) 
nitrate forming chromium(III) nitrate and iron.  [3] 

Student’s response 

 

Examiner’s comments 

The correct equation was provided.   
[3] marks out of [3] awarded. 

Q5a(i) An organic compound, labelled B, is a liquid at room temperature and is 
tested as shown in the table below.  

Test Details Observations 

1 Mix the liquid with bromine 
water and shake bromine water remains orange 

2 

Mix the liquid with acidified 
potassium dichromate solution 

and warm gently in a water 
bath 

changes from orange to green 

3 Add solid sodium carbonate to 
the liquid no reaction 

 
State the functional group present in compound B.  [1] 

Student’s response 

−OH (hydroxyl) 

Examiner’s comments 

The correct answer was provided.   
[1] mark out of [1] awarded. 
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Q5a(ii) To what homologous series does compound B belong?  [1] 

Student’s response 

Alcohols 

Examiner’s comments 

The correct answer was provided.   
[1] mark out of [1] awarded. 

Q5a(iii) State the functional group which is not present in compound B based on 
test 1.  [1] 

Student’s response 

C = C 

Examiner’s comments 

The correct answer was provided.   
[1] mark out of [1] awarded. 

Q5a(iv) State the functional group which is not present in compound B based on 
test 3.  [1] 

Student’s response 

−COOH (carboxyl) 

Examiner’s comments 

The correct answer was provided.   
[1] mark out of [1] awarded. 
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Q5a(v) Compound B contains 3 carbon atoms. Draw the structural formula and 
name two organic compounds which could be compound B.  [4] 

Student’s response 

 

 

 

 

Name:  propan−1−ol     Name:  propan−2−ol 

Examiner’s comments 

The correct answers were provided.   
[4] marks out of [4] awarded.   

Q5b(i) Carboxylic acids such as ethanoic acid are weak acids. Hydrochloric acid 
is a strong acid. 
What is meant by the term weak acid?  [1] 

Student’s response 

Ionises partially in water 

Examiner’s comments 

The correct answer was provided.   
[1] mark out of [1] awarded. 
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Q5b(ii) Describe how you would test samples of hydrochloric acid and ethanoic 
acid to prove that one is a weak acid and one is a strong acid.  [3] 

Student’s response 

Measure 15 cm³ hydrochloric acid using a measuring cylinder and add to a test tube.  
Repeat this with the ethanoic acid and add to a separate test tube.  Add a few drops 
of universal indicator to each test tube. 
Observe the colours of each test tube and compare to a pH colour chart to determine 
the pH value.  Hydrochloric acid should be red as it is a strong acid with a pH of 
about 1-2.  Ethanoic acid should be orange as it is a weak acid with a pH of about 
pH3. 

Examiner’s comments 

The correct answers were provided.   
[3] marks out of [3] awarded. 

Q5c(i) Propanoic acid reacts with sodium hydroxide solution and with solid 
copper(II) carbonate. 
Name the salt produced in the reaction of propanoic acid with sodium 
hydroxide.  [1] 

Student’s response 

Sodium propanoate 

Examiner’s comments 

The correct answer was provided.   
[1] mark out of [1] awarded. 
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Q5c(ii) Suggest the colour change observed in the solution when copper(II) 
carbonate is added to propanoic acid.  [1] 

Student’s response 

From   colourless   to   blue 

Examiner’s comments 

The correct answer was provided.   
[1] mark out of [1] awarded. 

Q5c(iii) Write a balanced symbol equation for the reaction of copper(II) carbonate 
with propanoic acid.  [3] 

Student’s response 

 

 

Examiner’s comments 

The correct equation was provided.   
[3] marks out of [3] awarded. 
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