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Introduction 

 

These materials illustrate aspects of performance from the 2019 summer GCSE 
examination series of CCEA’s revised GCSE Specification in 2017. 

Students’ grade A responses are reproduced verbatim and accompanied by 
commentaries written by senior examiners.  The commentaries draw attention to the 
strengths of the students’ responses and indicate, where appropriate, deficiencies 
and how improvements could be made. 

It is intended that the materials should provide a benchmark of candidate 
performance and help teachers and students to raise standards. 

For further details of our support package, please visit our website at 
www.ccea.org.uk 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q1a(i) The diagram below shows part of a food web. 

Student’s response 

 

Use information from the table below to complete the food web. Write one 
animal name into each of the empty boxes. Perch has been done for you.  
[2] 

Animal What the animal eats 

perch leech, minnow, mollusc 

pike perch, water beetle 

mollusc weed 

leech midge larvae 

 

Examiner’s comments 

This question involved completing a food web and the vast majority of Grade A 
candidates scored two marks for this question.  
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Q1a(ii) What do the arrows in the food web represent?  [1] 

Student’s response 

comsumption and energy transfer  

Examiner’s comments 

This candidate scored full marks in this part of the question. This is a common 
question asking what the arrows in the food web represent, this proves to be 
challenging for some candidates, the most common incorrect answer is “what eats 
what”, this is not given credit as there must be reference to the flow of energy. 

Q1a(iii) If the tadpoles were removed from this food web what effect, if any, would 
this have on the number of water beetles? Explain your answer.  [2] 

Student’s response 

The number of water beetles would decrease due to lack of primary consumers. 

Examiner’s comments 

This candidate only scored one out of a possible two marks. They correctly identified 
that the number of water beetles would decrease if the tadpoles were removed but 
did not realise that tadpoles were the only source of food for the water beetles. This 
second mark proved to be challenging even for A grade candidates.  
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Q1b(i) The photograph below shows some lichen on a tree. Lichen is a biotic 
pollution monitor.  

 

 

 

 

 

 

 

 

What is meant by the term biotic?  [1] 

Student’s response 

living factors 

Examiner’s comments 

This candidate scored one mark for the response; this was the case for the majority 
of A grade candidates. 

Q1b(ii) Another way to monitor changes in the environment is to use an abiotic 
factor. Give one abiotic factor.  [1] 

Student’s response 

carbon dioxide levels 

Examiner’s comments 

This candidate scored one mark for the response that carbon dioxide levels are an 
abiotic factor; this was the case for the majority of A grade candidates. 
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Q1b(iii) The graph below shows the percentage cover of three species of lichen 
(A, B and C) at different concentrations of sulfur dioxide.  

 

 

 

 

 

 

 

 

Use the information from the graph to answer the following questions. 
What effect does the concentration of sulfur dioxide have on the 
percentagecover of lichen?  [1] 

Student’s response 

The higher the concentration of sulfur dioxide the lower the percentage cover of 
lichen. The stronger it is the more harm it causes. 

Examiner’s comments 

This candidate scored one mark for the response because they clearly described the 
trend shown in the data given. 
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Q1b(iv) Which lichen (A, B or C) is the best indicator of the level of sulfur dioxide 
pollution? Explain your choice.  [2] 

Student’s response 

B because we can see the gradual change of percentage of lichens. Spread over a 
wide range of numbers to show more accurate reading. 

Examiner’s comments 

This candidate scored two marks for the response; they clearly identified the correct 
lichen as B and were able to continue their response stating that this lichen gave a 
response over the widest range of concentrations. This proved to be a challenging 
question part for a large number of candidates. 
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Q2 Adrian has been given a packet of seeds, some pots and some compost. 
Describe how he could investigate how the number of seeds in a pot affects 
the mass of each seedling. 
Your answer should include:  
• a description of the method 
• the results he needs to record 
• two things that make the investigation valid (fair test) 
• an explanation of the expected results. 
In this question you will be assessed on your written communication 
skills including the use of specialised scientific terms.  [6] 

Student’s response 

Adrian needs to set out several pots filled with compost. In each pot he should plant 
a different number of seeds. Before planting the seeds he should take the mass of 
the pots using a balance. Then leave the pots in direct sunlight. Once the seeds 
have spouted he should measure the mass of the pots again. Record there results in 
a table. He should make sure that each pot is kept at the same temperature and 
receives the same amount of water. The amount of compost in each pot should be 
the same and the size of pot kept the same. He should expect the mass of the pot 
with the fewest seeds to be the heaviest due to the fact it does not have to compete 
for water nutrients and space and will therefore grow the best. 

Examiner’s comments 

The question assessed the candidate’s quality of written communication and used a 
banded mark scheme for allocating marks. This candidate scored full marks, their 
answer included seven of the indicative points; this placed their answer into the top 
mark band. The only marking point that was missed was a reference to finding the 
average mass of each pot. The answer was expressed in a logical order with correct 
spelling and punctuation throughout and so scored the candidates full marks. It was 
evident that the candidate was very familiar with this investigation. The majority of A 
grade candidates would have scored full marks in this question. 
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Q3a The diagram below shows the effect of six antibiotics on bacterial growth.  

 

 

 

 

 

 

 

Which antibiotic A, B, C, D, E or F is the most effective? Explain your 
answer.  [2] 

Student’s response 

D because it has the largest region of no bacterial growth. 

Examiner’s comments 

This question had a mixed response from candidates; most Grade A candidates 
were able to correctly identify the most effective bacteria. The explanation was less 
well expressed, as was the case with this candidate, who did not reference the killing 
of bacteria which was essential to score the second mark. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q3b There are many different strains (types) of virus that cause flu, these can 
mutate easily making many new strains. 
Describe fully what is meant by the term mutation. [2] 

Student’s response 

A random change in the structure or number of genes and chromosomes caused by 
a change in the environment.  

Examiner’s comments 

This candidate scored full marks in this question part, as was the case with nearly all 
the candidates of this standard. 

Q3c(i) The graph below shows the effect of a flu vaccination on a person’s 
antibody level.   

 

 

 

 

 

 

The flu vaccine contains weakened microorganisms. Explain why the 
microorganisms are weakened.  [1] 

Student’s response 

So that it causes our bodies to produce antibodies without causing us harm.  

Examiner’s comments 

This question asked for an explanation as to why microorganisms are weakened in a 
vaccine. This proved challenging even for A grade candidates as was the case in 
this sample script. The correct response was that a weakened microorganism would 
not cause the flu.    
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Q3c(ii) Explain fully, using evidence from the graph, why the immunity achieved is 
active immunity.  [2] 

Student’s response 

The production of antibodies is slow. Because it is a slow, gradual build up of 
antibodies and then once the antibodies have been produced the stay at that level as 
active immunity is long term. 

Examiner’s comments 

The candidate scored one out of a possible two marks for their description of active 
immunity. They did not acknowledge the fact that after the antibodies build up the 
immunity level is maintained. 
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Q4a The graph below shows how the number of squirrels and pine martens in a 
wood has changed over a forty year period.   

 

 

 

 

 

 

 

 

 

 

It has been suggested that the grey squirrels are responsible for the change 
in red squirrel numbers. Give one piece of evidence from the graph that 
supports this.  [1] 

Student’s response 

As the number of grey squirrels increases the number of red squirrels decreases 

Examiner’s comments 

The candidate scored full marks in this question part for correctly identifying the 
trend from the graph. 
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Q4b Using evidence from the graph, describe how the introduction of pine 
martens has affected the number of each type of squirrel.  [1] 

Student’s response 

It has caused the numbers to decrease of grey squirrels and the number of red 
squirrels to increase 

Examiner’s comments 

The candidate scored full marks for using the information in the graph to correctly 
link the trends in both grey and red squirrels. 

Q4c The grey squirrel is an example of a competitive invasive species. State two 
effects of introducing a competitive invasive species to an area.  [2] 

Student’s response 

1. They will outcompete other native species causing them harm 
2. They will spread rapidly over a large area. 

Examiner’s comments 

The candidate scored two marks in this question part, they correctly identified two 
effects of introducing a competitive invasive species. This concept proved to be 
challenging for some candidates. 
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Q5a The table below shows the total mass of four species of adult fish in the 
North Sea. 

Year 
Mass of adult fish/arbitrary units 

Cod Haddock Herring Plaice 

2000 30 32 44 65 

2001 25 76 67 77 

2002 26 126 83 56 

2003 23 124 91 64 

2004 21 107 97 59 

2005 20 93 94 69 

2006 17 74 76 72 

2007 22 53 62 73 

2008 25 54 60 101 

2009 31 46 72 108 

2010 32 44 65 129 

 
Which fish has shown the lowest change in mass of adult fish over the ten 
year period?  [1] 

Student’s response 

cod 

Examiner’s comments 

This question involved interpreting the information given, the majority of A grade 
candidates scored this mark. 
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Q5b Calculate the percentage increase in the mass of adult haddock between 
2000 and 2010. 
(Show your working out.)  [2] 

Student’s response 

 

37.5   % 

Examiner’s comments 

This question involved calculating the percentage increase in the mass of adult 
haddock, this candidate scored full marks.  This calculation proved challenging for 
many candidates. 

Q5c Government fishing policy states that fishing nets must have a large mesh 
size. Suggest how this has helped increase the mass of adult fish in the 
North Sea.  [2] 

Student’s response 

large mesh size means younger fish can escape from the nets to breed again until 
they are adults. The more they bread the higher amount of adult fish. Young fish 
given chance to grow into adult fish. 

Examiner’s comments 

The candidate scored full marks in this question, they were able to identify that if 
mesh size of fishing nets was increased then younger fish were able to escape. This 
was identified by a large number of candidates but only more able candidates were 
able to continue their response with the idea that this meant they were able to breed 
to produce more fish.  



 

16 
 

CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q6a Hormones are important chemicals in plants and animals. Describe fully the 
role of the hormone oestrogen in the female menstrual cycle.  [2] 

Student’s response 

During the menstrual cycle oestrogen levels decrease and then start to increase 
causing the lining of the uter to build back up again. Then it peaks at day 14 which 
causes an egg to be released and ovulation to happen. 

Examiner’s comments 

This question asked for a description of the role of oestrogen. This candidate scored 
the maximum two marks.  This was the case for the majority of A grade candidates.  
It is worth noting that the idea that oestrogen repairs the uterine wall is not an 
acceptable response – there had to be a reference to the wall ‘building-up’. 

Q6b(i) A hormone in plants can cause them to bend towards light. This response 
to light is called phototropism. 
Explain the process of phototropism.  [3] 

Student’s response 

light causes an uneven distribution of the hormone auxin. Auxin is found at the tips 
and shoots of plants. The auxin goes towards the shaded parts of the plant. This 
causes elongation of cells which causes the plant to bend towards the light. More 
growth more photosynthesis. 

Examiner’s comments 

The candidate very competently explained the process of phototropism and so 
gained the maximum of three marks. This proved to be challenging for a large 
number of candidates and only A grade students seemed able to fully explain the 
process, the most common omission was that elongation of cells occurred. 
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Q6b(ii) Suggest the advantage of phototropism to a plant.  [1] 

Student’s response 

Causes more photosynthesis to happen creating more food for the plant. 

Examiner’s comments 

The candidate correctly identified the advantage of phototropism. This was well 
answered by the majority of candidates.  

Q6c(i) A scientist used different colours of light shining on one side of a plant to 
investigate how much the shoot bends towards the light. His results are 
shown below. 

 

 

 

 

 

 

 

 

Which colour of light is most effective in causing a phototrophic response?  
[1] 

Student’s response 

violet 

Examiner’s comments 

This candidate was not able to interpret the graph to identify the colour of light which 
is most effective in causing a phototropic response; only a very small number of 
candidates scored this mark.  
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Q6c(ii) What would the scientist have observed when he investigated the effect of 
red light on the plant?  [1] 

Student’s response 

That red light causes no amount of bending on the plant. It has no effect on plants. 

Examiner’s comments 

The candidate scored one mark for this question part, with careful reading of the 
graph this allowed the vast majority of candidates to work out that there was no 
bending or the plant grew straight up with red light. 
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Q7a The experiment shown below was set up in bright light to investigate 
photosynthesis and respiration in plants.  

 

 

 

 

 

 

 

 

Both test tubes were set up with hydrogencarbonate indicator and left for 6 
hours. The hydrogencarbonate indicator changes colour depending on the 
level of carbon dioxide as shown below. 

 

 

What colour would you expect the hydrogencarbonate indicator to be in 
each test tube after 6 hours?  [2] 

Student’s response 

A Yellow 
B Purple  

Examiner’s comments 

This question required careful analysis of the stimulus material and all the 
information provided to identify the correct colours of hydrogencarbonate indicator in 
each of the test tubes. This candidate was unable to correctly interpret this; as was 
the case for the vast majority of candidates and so this proved to be a very 
discriminatory question. 
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Q7b  Complete the balanced symbol equation for photosynthesis.  [3] 

Student’s response 

6 H₂0 + 6CO₂           C₆H₁₂O₆  +  6 O₂ 

Examiner’s comments 

The candidate scored full marks in this question, they were required to complete and 
balance the symbol equation to represent photosynthesis. A large number of 
candidates were unable to recall this equation. 

Q8a Cystic fibrosis is an inherited genetic condition. The cystic fibrosis allele (f) 
is recessive to the normal allele (F). 
The diagram below shows how cystic fibrosis is inherited in a family. 

 

 

 

 

 

 

 

(i) What is the relationship of person 5 to person 6?  [1] 

Student’s response 

husband 

Examiner’s comments 

This question involved interpretation of a pedigree diagram. This candidate scored 
full marks for correctly identifying the relationship of person 5 to 6 as husband. This 
was the case for the majority of candidates.  
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Q8a(ii) How many male offspring do person 1 and person 2 have?  [1] 

Student’s response 

2 

Examiner’s comments 

This question again involved interpretation of a pedigree diagram. The candidate 
scored full marks as was common in most scripts. 

Q8a(iii) What is the genotype of person 1?  [1] 

Student’s response 

Ff 

Examiner’s comments 

This question proved to be more challenging and only A grade candidates seemed to 
fully understand the term genotype. This candidate scored full marks. 
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Q8b(i) Complete the Punnett square below to show how two parents who do not 
have cystic fibrosis can have a child who has cystic fibrosis.  [2] 

Student’s response 

  

F 

 

 

f 

 

 

F 

 

 

FF 

 

 

Ff 

 

 

f 

 

 

Ff 

 

 

ff 

 

 

Examiner’s comments 

This question asked the candidate to complete a punnett square. This was well 
answered by the majority of candidates and this candidate scored the maximum two 
marks. 

  



 

23 
 

CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q8b(ii) What is the percentage probability of the offspring from these parents not 
having cystic fibrosis?  [1] 

Student’s response 

75   %  

Examiner’s comments 

This question followed on from the completion of the punnett square, this candidate 
scored one mark for correctly stating the correct percentage probability. In general 
this question was well answered. 

Q8c Name one other genetic inherited disease.  [1] 

Student’s response 

down syndrome  

Examiner’s comments 

This candidate scored full marks for their response; as was the case in most scripts. 
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Q9a The photograph below shows clover. This is a plant often eaten by slugs.  

 

 

 

 

 

 

There are two types of clover, the diagram below gives some information 
about each type. 

 

 

 

 

A field was planted with 50 of each of the clover plants and some slugs 
were introduced to the field. 
Six months later, there were 73 cyanogenic clover plants and 21 
acyanogenic clover plants. 
Use the information given and your knowledge of natural selection to explain 
the increase in the number of cyanogenic clover plants.  [3] 

Student’s response 

The number of acyanogenic clover decreases because it is not adapted to the 
environment and therefore slugs eat the clover. Cyanogenic is stronger and better 
adapted and therefore survives. Cyanogenic reproduce rapidly spreading their gene 
onto the next offspring. 

Examiner’s comments 

This candidate scored the full three marks available for this question part.  They 
gave a detailed description of natural selection and successfully applied it to the 
scenario given.  
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Q9b Explain how natural selection can lead to evolution.  [2] 

Student’s response 

Better adapted species increase. The less adapted species die out. Better adapted 
species ajust to the environment and gradually change over a period of time which 
leads to the formation of a new species.  

Examiner’s comments 

This candidate scored full marks for this question part, they were able to correctly 
describe how natural selection can lead to evolution. Only the most able Grade A 
candidates scored full marks; the advice of the Principal Examiner is to directly use 
the wording from the specification to explain this concept. 

Q9c(i) Fossils provide evidence for evolution. 
What is a fossil?  [2] 

Student’s response 

Produced by the earth found in shells or horse shoe. Made from dead plants and 
animals over millions of years to form fossils, Piece of rock. 

Examiner’s comments 

This candidate scored only one of the two marks available for the definition of a 
fossil. This was the case for a large number of candidates. 
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Q9c(ii) Explain how fossils can be used to provide evidence for evolution.  [1] 

Student’s response 

Because they begin as one thing and change over a huge period of time to form a 
new organism. 

Examiner’s comments 

This candidate did not achieve any marks in this last question part, as was common 
in many scripts. Candidates should practice this style of question and use previous 
mark schemes to inform their answer. 
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Q1a The diagram below represents the Periodic Table.  

 

 

 

 

 

 

 

 

Q1a What name is given to the elements in: 

Student’s response 

Q1a(i) Group 1?   Alkali Metals   [1] 

Examiner’s comments 

This was answered correctly by most Grade A candidates. The most common 
incorrect answer was ‘alkaline metals’ which did not gain credit. 

Q1a(ii) Group 0?    Noble Gases  [1] 

Examiner’s comments 

A straight forward recall question that was answered correctly by the majority of 
Grade A candidates. 

  



 

30 
 

CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q1b Group 7 elements are called the halogens. The table below shows 
information about the first four halogens.  

Halogen Density/ 
g/cm3 

Melting point/ 
°C 

Boiling point/ 
°C 

Fluorine 0.0017 ‒220 ‒188 

Chlorine 0.0032 ‒102 ‒34 

Bromine 3.1028 ‒7 59 

Iodine 4.9330 114 184 

 

Q1b(i) State the trend in density shown in the table.  [1] 

Student’s response 

Density increases as going further down Group x. 

Examiner’s comments 

This style of question is common on SA science papers, asking for the trend from a 
set of data; again most Grade A candidates answered this correctly.  

Q1b(ii) Astatine is below Iodine in Group 7 of the Periodic Table. Predict the 
melting point of astatine.  [1] 

Student’s response 

215   ⁰c 

Examiner’s comments 

Making a prediction from data is an important skill in science; again most Grade A 
candidates, having looked at the trend in the data, were able to predict the melting 
point of astatine within the acceptable range.  
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Q2a Describe how crude oil is formed.  [3] 

Student’s response 

It is formed over a period of millions of years by the action of heat and pressure on 
remains of dead plants and animals. 

Examiner’s comments 

This candidate scored full marks in this question part; there were three key ideas 
required to describe the formation of crude oil. Firstly that crude oil is formed from 
dead plants and animals, secondly there needed to be some reference to the action 
of heat or pressure and finally the candidate had to convey the idea that this 
happened over a period of millions of years. 

Q2b(i) The diagram below shows part of the process used to separate crude oil 
into useful products (fractions).  

 

 

 

 

 

 

Name the process that is used to separate crude oil as shown in the 
diagram above.  [1] 

Student’s response 

Fractional Distillation  

Examiner’s comments 

This question had a mixed response from candidates; most Grade A candidates 
were able to correctly name the process shown as Fractional Distillation; some 
named it as Distillation and on this occasion this was given credit as the term 
‘fractions’ was used in the stem of the question. This is not the norm.  
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Q2b(ii) Name the fractions X and Y.  [2] 

Student’s response 

X Petrol  
Y Karosine  

Examiner’s comments 

This candidate scored full marks in this question part, however despite being a recall 
of knowledge question, many candidates could not correctly identify both fractions. 

Q2b(iii) Why is the crude oil heated?  [1] 

Student’s response 

To turn the oil into gas to separate off different fractions. 

Examiner’s comments 

This candidate correctly conveyed the idea that the crude oil had to be heated to turn 
it into a gas, this question proved to be challenging for candidates and a large 
number failed to score this mark. 
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Q2c(i) The table below gives information about some of the fractions obtained 
from crude oil. 

Fraction Boiling point  
range/°C 

Number of carbon atoms 
in the alkane chain 

refinery gas ‒160 to 20 1‒4 

naphtha 70 to 120 5‒10 

diesel 170 to 230 14‒20 

fuel oil 230 to 350 20‒50 

 
Use information in the table to answer the following questions. 
Which fraction has the largest boiling point range?  [1] 

Student’s response 

Refinery Gas  

Examiner’s comments 

The candidate correctly identified the fraction with the largest boiling point range 
from the table. Most Grade A candidates were successful in this question. 

Q2c(ii) Which fraction would the alkanes methane and ethane belong to?  [1] 

Student’s response 

Refinery Gas  

Examiner’s comments 

The candidate correctly identified the fraction that methane and ethane belong to.  
Most Grade A candidates were successful in this question. 
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Q2c(iii) Complete the sentence about the trend shown in the table.  

Student’s response 

As the number of carbon atoms in the alkane chain_increases, the boiling point 
range increases and state changes from gas to liquid   [1] 

Examiner’s comments 

This is a common style of question involving finding a trend from given data. Most A 
grade candidates scored the mark for this question part. 

Q2c(iv) An alkane has a boiling point of 175 °C. Which fraction does it belong to?  
[1] 

Student’s response 

Diesel  

Examiner’s comments 

The candidate correctly identified the required fraction as being diesel. 
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Q3 In the Periodic Table aluminium is shown using the following symbol:  

 

 

 

 

Describe the structure of an aluminium atom.  
Your answer should include: 
• the numbers of protons, neutrons and electrons in an aluminium atom 
• the location of the protons, neutrons and electrons in the atom 
• the electronic configuration (structure) of an aluminium atom 
• how aluminium’s electronic configuration relates to its position (Group and 

Period) in the Periodic Table. 
In this question you will be assessed on your written communication 
skills including the use of specialist scientific terms.  [6] 

Student’s response 

Aluminium atom has 13 protons, 13 electrons and 14 neutrons. Protons have a 
relative mass of 1 and charge of +1 and are found in the nucleus of aluminium atom, 
together with neutrons that also have a relative mass of 1 but have a neutral / 0 
charge. Electrons are found in electron shells of the aluminium atom, around the 
nucleus. Electrons have a relative mass of 1

1840
 and have a charge of -1. Electronic 

configuration of aluminium atom is 2.8.3. There’s two electrons in first shell, 8 in the 
second and 3 in outer shell. Aluminium atom has 2 electrons in its outter shell so this 
is why it’s placed in Group 2 of Periodic Table. It also has 3 electron shells so this is 
why it’s placed in Period 3 of the Periodic Table. 

Examiner’s comments 

The question assessed the candidate’s quality of written communication and used a 
banded mark scheme for allocating marks. This candidate scored full marks, their 
answer included seven of the indicative points which fully described the structure of 
an aluminum atom and related its electronic structure to its position in the Periodic 
Table; this placed their answer into the top mark banding. The answer was 
expressed in a logical order with correct spelling and punctuation throughout and so 
scored the candidates full marks.  
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Q4a Below is part of an article from a science magazine.  

 

 

 

 

 

 

 

 

 

What size is a nanoparticle?  [1] 

Student’s response 

1 x 10¯ᵍ  m 

Examiner’s comments 

The candidate correctly stated the size of a nanoparticle and so gained this mark.  
This proved a discriminatory question with a number of candidate unable to state the 
correct size in metres of a nanoparticle. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q4b(i) Use information from the article to answer the following questions. 
Give two properties of the new thinner walled ceramic nano-material 
described above.  [2] 

Student’s response 

1. Extremely strong, one of the strongest  
2. Extremely light, one of lightest  

Examiner’s comments 

The candidate scored full marks in this question part, they were able to select the 
correct properties from the information given about nanostructured ceramics. 

Q4b(ii) Which property of the new ceramic nano-material means it can be 
described as a smart material?  [1] 

Student’s response 

They fold when compressed but recover their shape. 

Examiner’s comments 

The candidate correctly identified the property that allows the ceramic nano-material 
to be described as a smart material and so scored full marks. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q4c(i) Graphene is another new material that is made from carbon. 

 

 

 

 

 

 

 

  

Describe the structure of graphene.  [1] 

Student’s response 

It’s a one – atom – thick layer of graphite. 

Examiner’s comments 

The candidate correctly described the structure of graphene and so scored full 
marks, this proved to be a discriminatory question with only a few candidates scoring 
this mark. Perhaps it is because this topic is new to the specification. 

Q4c(ii) Give one use of graphene and state the property that makes it suitable for 
this use.  [2] 

Student’s response 

Use:  Battery 
Property: Conducts electricity 

Examiner’s comments 

The candidate correctly identified a use for graphene and the associated property, 
this was only answered well by a small number of candidates.  
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q5a(i) The apparatus shown below was set up to measure the rate of reaction 
between 2.5 g of marble chips (calcium carbonate) and 50 cm3 of 
hydrochloric acid. The acid was in excess.  

 

 

 

 

 

 

 

 

The mass of the flask and its contents were recorded every 2 minutes for 
ten minutes. The results are shown below. 

Time/min 0 2 4 6 8 10 

Mass of flask 
and contents/g 147.90 147.40 147.20 147.10 147.05 147.02 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Use the grid below to plot and draw a line graph of these results.  [3] 

Student’s response 

Examiner’s comments 

This question involved drawing a line graph. The candidate plotted all the points 
correctly and so scored two out of the three marks. The candidate did not score the 
last mark because the line that was drawn was a ‘double line’ between two and six 
minutes not a clear curve through the points. It is important to note that in chemistry 
a ‘dot-to-dot’ line would also not gain credit. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q5a(ii) Calculate the total loss of mass during this experiment.  [21 

Student’s response 

147.90 – 147.02 = 0.88g                      0.88     g 

Examiner’s comments 

The candidate gave the correct answer as 0.88g and so scored this mark, it was also 
pleasing to see that they showed their working out clearly as to how they got this 
answer. This is most important when a calculation is worth more than one mark as if 
the final answer is incorrect the examiner may still be able to award partial marks. 

Q5a(iii) During which time period was the rate of this reaction faster:  
0 – 2 minutes or 8 – 10 minutes? Use your graph to explain your 
answer.  [1] 

Student’s response 

0-2 minutes as it decreased by 0.50 and it 8-10 it decreased by 0.03. The line is 
steeper at 0-2 than 8-10. 

Examiner’s comments 

The candidate correctly identified the correct time period and was able to explain that 
the line at this time was steeper and so indicated a faster reaction. Full marks were 
obtained. 

Q5b Explain why the mass of the flask and contents decreased during this 
experiment.  [1] 

Student’s response 

Gas was formed (Carbon Dioxide) which escaped from the conical flask. 

Examiner’s comments 

The candidate clearly identified the reason for the loss in mass of the flask and 
contents and so gained one mark. 

  



 

42 
 

CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q5c(i) If this experiment was repeated at a higher temperature, with all other 
factors remaining the same. What change, if any, would you expect to 
happen to: 
the rate of the reaction?  [1] 

Student’s response 

Faster rate of reaction 

Examiner’s comments 

The candidate correctly stated that the reaction would be faster if a higher 
temperature was used. 

Q5c(ii) the total mass lost during the experiment?  [1] 

Student’s response 

Total mass lost would increase /be larger / bigger 

Examiner’s comments 

The candidate incorrectly stated that the total mass lost would increase, no marks 
were gained. The correct response was that the total mass lost would be the same 
this is because the initial amounts of the contents in the flask were the same. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q5d The experiment was repeated with less concentrated acid and all other 
factors remained the same. What effect, if any, will this have on the rate of 
the reaction? Explain your answer in terms of particles.  [3] 

Student’s response 

There is less particles in less concentrated acid, so there’ll be less collisions 
between particles (including less successful collisions) to rate of reaction will be 
slower. 

Examiner’s comments 

This was an excellent answer and gained three marks. The candidate recognised 
that the less concentrated acid would have less acid particles, this gained the first 
mark. They then stated that there would be less successful collisions, this gained a 
second mark. The response finished with stating that this would mean the rate of 
reaction would be slower, this gained the third mark. Only the most able candidates 
were able to score full marks in this question. 

Q5e Complete the balanced symbol equation below for this reaction by adding 
the state symbols for the products.  [2] 

Student’s response 

 

Examiner’s comments 

This question asked the candidate to insert state symbols into a balanced symbol 
equation, this is a new aspect added to the specification. The candidate score one of 
the two available marks for adding the correct state symbol (g) for carbon dioxide 
and (l) for water. The other mark was not achieved, calcium chloride in this example 
would be aqueous. This proved a discriminatory question for candidates with only a 
very small number scoring full marks. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q6a(i) The diagrams below show the electronic configuration of a magnesium 
atom and a sulfur atom.  
Complete the dot and cross diagrams below for the ions of magnesium 
and sulfur. 

Student’s response 

 

[2] 

 

Examiner’s comments 

This question asked the candidate to complete dot and cross diagrams for the 
magnesium and sulfur ion; two marks were scored.  The most common mistake was 
to complete the electronic configuration for the atoms rather than the ions of 
magnesium and sulfur. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q6a(ii) Give the formula of a magnesium ion.  [1] 

Student’s response 

Mg⁺² 

Examiner’s comments 

The candidate correctly stated the formula of a magnesium ion and so gained this 
mark. 

Q6a(iii) Name the compound formed when magnesium and sulfur react.  [1] 

Student’s response 

Magnesium Sulfate 

Examiner’s comments 

The candidate was unable to name the compound formed from magnesium and 
sulfur as magnesium sulfide and so did not gain this mark. This proved to be a very 
challenging question for candidates with only a very small number successfully 
naming the compound correctly. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q6b(i) Carbon reacts with oxygen to form carbon dioxide. The dot and cross 
diagram below shows the outer electrons in a molecule of carbon dioxide.  

 

 

 

 

 

 

Name the type of bonding shown in carbon dioxide.  [1] 

Student’s response 

Covalent Bonding 

Examiner’s comments 

The candidate correctly named the type of bonding as covalent and so gained this 
mark. 

Q6b(ii) How many lone pairs of electrons are shown in the diagram?  [1] 

Student’s response 

4 

Examiner’s comments 

The candidate correctly stated that there were four lone pairs of electrons shown in 
the diagram and so gained this mark. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q6b(iii) Name another compound that has the same type of bonding as carbon 
dioxide.  [1] 

Student’s response 

Water (H₂O) 

Examiner’s comments 

The candidate correctly identified a compound that had covalent bonding and so 
gained this mark. 

Q6c Name the solution that is used to test for carbon dioxide.  [1] 

Student’s response 

Limewater 

Examiner’s comments 

The candidate correctly identified limewater as the solution that tests for carbon 
dioxide and so gained this mark. 

Q6d Increasing levels of carbon dioxide in the atmosphere can lead to climate 
change. 
State one effect on the Earth of climate change.  [1] 

Student’s response 

Rising sea levels 

Examiner’s comments 

The candidate correctly stated that rising sea levels would be one effect of climate 
change and so gained this mark. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q7a Both aluminium and sodium can be extracted using electrolysis. Sodium can 
be extracted from molten sodium chloride. In this process a carbon anode 
and an iron cathode are used. Molten sodium forms at the cathode and 
floats to the surface. Chlorine gas is formed at the anode. 

 

 

 

 

 

 

 

 

What is meant by the term electrolysis?  [2] 

Student’s response 

Process of using electricity to decompose/break down a substance (ionic compound) 
(the electrolyte) 

Examiner’s comments 

This question asked for the definition of electrolysis, the candidate gained two marks 
for stating firstly that the process involved electricity and then for the second mark 
identified that the process decomposed the substance. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q7b State two properties that carbon and iron must have to be useful as 
electrodes in this electrolysis. [2] 

Student’s response 

1. Conduct electricity / Electrical conductivity 
2. High melting point 

Examiner’s comments 

This question asked the candidate to state to properties that makes carbon suitable 
for use as electrodes. The answer scored full marks, an alternative answer could 
have been that carbon is inert. 

Q7c During the electrolysis of molten aluminium oxide, aluminium is formed at the 
cathode when the aluminium ions gain three electrons. 
Suggest how sodium is formed at the cathode during the electrolysis of 
molten sodium chloride.  [2] 

Student’s response 

Positive Sodium ions are attracted to negative cathode and gain 4 electrons. 

Examiner’s comments 

This question proved challenging and only a very small number of candidates scored 
full marks. This candidate scored one mark for stating that positive sodium ions are 
attracted to the cathode; they failed to score the second mark because they stated 
that the ions would gain four electrons; this should have stated three electrons. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q7d(i) Sodium can react with water to produce hydrogen gas. 
Describe the test for hydrogen gas.  [2] 

Student’s response 

Put a burning wooden plint into a test tube with hydrogen and “squeaky” pop will be 
heard. 

Examiner’s comments 

This question asked the candidate to describe the test for hydrogen, they scored full 
marks. Surprisingly a considerable number of candidates could not recall this test.  
Some stating that a glowing splint was used which is incorrect. 

Q7d(ii) Complete the balanced symbol equation for the hydrogen gas test. 

Student’s response 

2 H₂  +  O₂              2H₂ O 

 

 [2] 

Examiner’s comments 

This candidate scored full marks in this question part which asked for the balanced 
symbol equation for the test for hydrogen. This question part proved to be 
discriminatory and many candidates scored zero for their response. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q1a(i) The diagram below shows a geothermal power station. Water at high 
pressure is pumped underground where it gets heated by hot rocks. It then 
returns to the power station.  

 

 

 

 

 

 

When the hot water returns to the surface it changes into steam and turns 
a turbine. 
Explain fully how this produces electricity in a generator.  [2] 

Student’s response 

When the turbine turns it moves a magnet through a coil in the generator. This 
creates electricity through the process of electromagnetic induction, by changing the 
magnetic field around the coil. 

Examiner’s comments 

This question involved an explanation of how a generator produces electricity. This 
candidate achieved full marks however; this was not always the case even for A 
grade candidates. The Principal Examiner comments that this is a common question 
and candidates should practice using mark schemes from previous papers.  
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q1a(ii) Geothermal power stations use renewable energy. What does the term 
renewable mean?  [1] 

Student’s response 

Energy sources that won’t run out or are naturally replenished within a human 
lifetime. 

Examiner’s comments 

This candidate scored full marks for their definition of renewable energy as was the 
case for most Grade A candidates. Too often the response is that it is energy that 
can be used again – this is not given credit. 

Q1b(i) The graph below shows how the temperature changes as the depth 
underground increases in three different regions. 

 

 

 

 

 

 

 

 

In region A what depth will the pipe need to be to produce a temperature of 
120 °C?  [1] 

Student’s response 

1  km 

Examiner’s comments 

The candidate scored full marks for this question part as they correctly analysed the 
information provided to identify the depth for the specified temperature.  
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q1b(ii) Suggest one reason why it may not be economical to build a geothermal 
power station in region C.  [1] 

Student’s response 

You would have to make the pipe much deeper to produce the same temperature as 
regions A or B, which would cost more. For example, to produce 120⁰C in region A 
you only have to go 1km deep, but in region C you would have to make the pipe 
almost 5km deep. 

Examiner’s comments 

This candidate again scored full marks in this question part for correctly analysing 
the information given, this was the case for most A grade candidates. 

Q1c A coal-fired power station burns coal containing 300 MJ of energy and 
produces102 MJ of electricity.  
Use the equation: 

 

 

to calculate the efficiency of the power station. 
(Show your working out.)  [2] 

Student’s response 

Efficiency = 102  = 0.34 
                   300 

Answer   34% 

Examiner’s comments 

This question involved calculating the efficiency of a power station; the candidate 
scored two marks for using the figures and equation given to correctly carry out the 
calculation. This was true for the majority of A grade candidates.  
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q2 The photograph below shows a 3-pin plug about to be wired.  

 

 

 

 

 

 

Describe fully how this plug should be wired correctly. Your answer should 
include: 
• the colour(s) of each named wire 
• an explanation of one safety feature found in the plug. 
In this question you will be assessed on your written communication 
skills including the use of specialist scientific terms.  [6] 

Student’s response 

Cut the wires to the required length and strip 5mm of insulation from the end of each 
using wire strippers. Place the cable under the cable grip and tighten the screws to 
secure it. 
Put the blue, neutral wire through the hole of the left pin (C) and tighten the screw. 
Repeat for the brown live wire in the right pin (B), and then for the green and yellow 
earth wire in the top pin (A). One safety feature is the fuse, which is located beside 
the live wire (right pin). This means if the current gets too high the wire in the fuse 
melts, stopping electricity flowing. This prevents the user getting an electric shock or 
the appliance being damaged. 
Once the plug has been wired, the plastic cover needs to be replaced. This protects 
the user as plastic is an insulator, so it can’t be live and shock them. It also prevents 
them touching the dangerous internal parts.  

Examiner’s comments 

The question assessed the candidate’s quality of written communication and used a 
banded mark scheme for allocating marks. This candidate was able to fully describe 
how a plug should be wired, they included all required indicative points and so their 
response fell into the top marking band. The answer was expressed clearly, the 
candidate demonstrated a high level of communication skills, with good spelling and 
punctuation and so was awarded the full six marks.  
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q3a(i) The diagram below shows a slinky spring which can be used to 
demonstrate a longitudinal wave travelling from A to B.   

Student’s response 

 

In the box at end A, draw an arrow to show the direction of energy flow.  [1] 

Examiner’s comments 

This question was well answered by the majority of higher tier candidates. This 
candidate scored one mark for indicating the correct direction of energy flow. 

Q3a(ii) Describe the motion of a particle at X in a longitudinal wave.  [2] 

Student’s response 

It vibrates, parallel to the direction the wave is travelling. Firstly it goes forwards, and 
then backwards. 

Examiner’s comments 

This question asked for a description of the motion of a particle in a longitudinal 
wave; this candidate scored full marks for stating that the particle vibrates and then 
going on to describe the correct motion of the particle.  Only the best A grade 
candidates scored full marks in this question part.  
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q3b The table below shows the speed of sound in air at different temperatures. 

Temperature/°C Speed of sound/ 
m/s 

20 343 

10 337 

0 331 

‒10 325 

‒20 319 

 
State the trend shown by this data.  [1] 

Student’s response 

As temperature decreases, the speed of sound in air decreases.  

Examiner’s comments 

This candidate scored full marks because they were correctly able to interpret the 
data that was given and state the trend shown. This was well answered by most 
candidates. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q3c Shown below are the recommended maximum listening times at different 
sound levels.  

Sound level/dB Maximum time/hours 

88 4 

91 2 

94 1 

97 0.5 

100 0.25 

 
Use the trend shown by this data to calculate the recommended maximum 
time for a sound level of 100 dB.  [1] 

Student’s response 

Answer    0.25    hours 

Examiner’s comments 

The candidate was able to continue the trend and calculate the correct value and so 
scored one mark – this was true of most grade A candidates. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q3d(i) The table below shows the percentage of sound reflected from different 
materials at four different frequencies.  

 Percentage of sound reflected/% 

Material 250 Hz 500 Hz 1 kHz 2 kHz 

brick 98 97 96 95 

carpet 76 43 31 29 

curtains 65 45 30 28 

glass 75 82 88 90 

 
Which material shows the biggest difference in the percentage of sound 
reflected across this range of frequencies?  [1] 

Student’s response 

Carpet 

Examiner’s comments 

The candidate scored one mark for correctly interpreting the data to find the material 
with the biggest difference; most candidates were able to score this mark. 

Q3d(ii) Which material is the worst absorber of sound across this range of 
frequencies?  [2] 

Student’s response 

Brick 

Examiner’s comments 

The candidate scored one mark for correctly interpreting the data to find the material 
that was the worst absorber; most candidates were able to score this mark.  
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q3e(i) The diagram below represents a transverse wave.  

 

 

 

 

What is the amplitude of this wave?  [1] 

Student’s response 

1.5 ÷ 2 
0.75   m 

Examiner’s comments 

The candidate scored one mark for correctly calculating the amplitude of the wave 
shown.  A reasonable number of A grade candidates scores this mark.  

  



 

62 
 

CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q3e(ii) Use the equation:  
wave speed (v) = frequency (f) × wavelength (λ) 

to calculate the speed of a wave which has a frequency of 30 Hz and a 
wavelength of 150 cm. 
Give your answer in metres per second (m/s). 
(Show your working out.)  [2] 

Student’s response 

        

Answer   45   m/s 

Examiner’s comments 

The candidate scored full marks for using the equation to calculate the wave speed.  
The most common mistake was not converting the wavelength from centimetres into 
metres. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q4a(i) The experiment below shows radiation detectors (A, B and C) placed at 
different distances from a radioactive source. 

 

 

 

 

 

The source emits alpha, beta and gamma radiation. 
Which detector A, B or C will detect all three types of radiation?  [1] 

Student’s response 

A 

Examiner’s comments 

The candidate was able to identify the correct the detector and so gained this mark. 

Q4a(ii) Name the type(s) of radiation that will be detected at point C.  [1] 

Student’s response 

Gamma  

Examiner’s comments 

The candidate scored full marks in this question part for identifying Gamma as the 
type of radiation at point C. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q4a(iii) When alpha or beta particles collide with air molecules, the air molecules 
become charged. What is the name of this process?  [1] 

Student’s response 

Ionisation  

Examiner’s comments 

The candidate scored full marks in this question part for correctly naming the 
process as ionisation; this concept proved challenging for the candidates and only 
Grade A students accessed this mark. 

Q4b(i) Fruit can be irradiated with cobalt-60 before being transported long 
distances. 
Explain fully why this is done and how it benefits shopkeepers.  [3] 

Student’s response 

Using gamma radiation, particularly cobalt-60, kills bacteria and fungi on fruit. This 
makes it stay fresh for longer, which benefits shopkeepers as they can buy food from 
all around the world and it will still be fresh for them to sell when it arrives. Therefore, 
they wastle less food, so save money, as it won’t go off before it is bought by 
customers.  

Examiner’s comments 

The candidate scored two marks out of a possible three for their explanation of the 
purpose of irradiation of fruit. They acknowledged that this would kill bacteria, 
meaning the fruit would last longer but their answer failed to go on to clearly make 
the link with the benefit for the shopkeeper which was that they would make more 
profit. This was the case in a lot of responses. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q4b(ii) The graph below shows how the activity of cobalt-60 changes over time.  

 

 

 

 

 

 

 

 

 

 

Use the graph to find the half-life of cobalt-60.  [1] 

Student’s response 

5.2  years 

Examiner’s comments 

The candidate scored full marks for correctly being able to use the graph to find the 
half-life. This was answered well by nearly all A grade candidates. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q4b(iii) The cobalt-60 source has to be replaced when its activity falls below 1000 
Bq. Calculate how long it will take for the activity to fall from 8000 Bq to 
1000 Bq.  [2] 

Student’s response 

8000  0 
4000  5.2 
2000  10.4 
1000  15.6 

Answer   15.6    years 

Examiner’s comments 

The candidate scored full marks for correctly calculating the number of years it would 
take for the activity to fall below the stated level. It is pleasing to see that the 
candidate clearly shows how they have arrived at their answer, this is not always the 
case. The question proved very challenging and only the best A grade candidates 
were able to calculate the three half-lives to achieve this mark. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q5a The diagram below shows a helicopter which has a mass of 3000 kg and 
some of the forces acting on it.   

 

 

 

 

 

 

 

 

From the information given, describe and explain the motion, if any, of this 
helicopter.  [3] 

Student’s response 

It is rising, as the forces are unbalanced, with a resultant force of 3000ɴ going 
upwards. Therefore, it is moving upwards. 

Examiner’s comments 

This question involved interpreting the information in the diagram to explain the 
motion of the helicopter, this candidate scored two out of a possible three marks.  
They clearly stated that the forces were unbalanced and achieved the first mark, 
they also identified the direction of movement as being upwards to achieve the 
second mark. The final mark was for stating that the helicopter would be 
accelerating, the candidate failed to recognise this and simply said it was moving 
upwards this was not enough to gain credit for the final mark. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q5b The diagram below shows a car towing a caravan along a level road at 
constant speed.   

 

 

 

 

Which letter A, B, C or D shows the direction of the forces between the car 
and the caravan? 

 

 

 

 

 

 

[1] 

Student’s response 

B 

Examiner’s comments 

The candidate clearly identified the correct direction of the forces between the car 
and caravan; this was the case for the majority of candidates. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q5c The table below shows the percentage of children using car seatbelts in 
recent years. 

 Year 

Age 1995 2000 2005 2010 2015 

Under 1 year 96 97 98 98 100 

1‒4 65 82 92 96 98 

5‒9 49 68 82 94 96 

10‒13 47 65 81 93 95 

 
State two trends shown by this data.  [2] 

Student’s response 

1. The percentage of children using seatbelts has increased with time (over 20 
years)  

2. The percentage of children using seatbelts decreases with age. 

Examiner’s comments 

This question involved interpreting data to recognise trends about seat belt use.  The 
candidate clearly stated two trends and gained full marks. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q5d The government still have TV adverts showing the need for children to use 
seatbelts. Using information from the table, suggest why they continue to 
advertise.  [1] 

Student’s response 

Not all children are wearing seatbelts, so are still in danger. Still 5% of 10-13 year 
olds don’t wear them. Adverts show the need to wear seatbelts may help. 

Examiner’s comments 

The candidate scored full marks in this question because they were able to use the 
data to suggest why government adverts continue; this was the case for most 
candidates. 

Q5e Car manufacturers are trying to minimise the reliance on fossil fuels by using 
substitutes and extenders. Explain fully the difference between substitutes 
and extenders.  [2] 

Student’s response 

Fuel substitutes, such as biomass, are used instead of fuel. Biomass is made of oil 
from oil seed rape and is almost carbon neutral. Fuel extenders, such as gasohol, 
are added to fuel, as they make it more powerful so a greater distance and can be 
travelled with the same amount of fuel. 

Examiner’s comments 

The candidate scored full marks in this question, they clearly defined the two terms – 
extenders and substitutes - required. Most candidates could describe a substitute 
correctly but were unable to correctly describe an extender. There were also a lot of 
candidates who incorrectly thought substitutes and extenders were electric and 
hybrid vehicles. 
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Q6a The table below shows data about some asteroids that may hit Earth.  

Name of 
asteroid 

Year of possible 
impact 

Probability of 
impact/% 

Diameter of 
asteroid/km 

1979 XB 2056‒2113 7.4 ˟ 10-5 0.662 

2001 CA21 2020‒2073 1.1 ˟ 10-6 0.678 

2011 KF36 2022‒2108 9.9 ˟ 10-8 0.280 

2015 ME131 2019‒2089 3.2 ˟ 10-6 0.499 

 
Give one reason why scientists are most concerned about asteroid  
1979 XB.  [1] 

Student’s response 

It has the greatest probability of impact (7.4 x 10¯⁵) 

Examiner’s comments 

This candidate scored full marks for this question.  Most candidates were able to 
deduce that the “highest probability of impact” was the most concerning factor for 
scientists. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q6b(i) The table below gives some information about galaxies.  

Name of Galaxy 
Distance from Earth/ 

Light years (˟106) 
Speed away from Earth/ 

m/s (˟104) 

M110 2.8 6 

Sextans B 4.8 10 

Dwingloo 1 9.0 20 

Maffei 1 9.8 21 

Holmberg 11 11.2 23 

 
On the grid below, plot and draw a line graph of this information.  [3] 

Student’s response 

 

 

 

 

 

 

 

 

 

 

Examiner’s comments 

The candidate very competently plotted the required points and added a line of best 
fit, so they scored full marks.  The most common error was to plot the points and 
then join them `dot-to-dot`, this does not gain credit on a physics paper.  
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Q6b(ii) State the trend shown by this information.  [1] 

Student’s response 

As distance from Earth increases, speed increases. 

Examiner’s comments 

The candidate correctly identified the trend shown in the information and so gained 
full marks; this was the case for most candidates.  

Q6c(i) When scientists analyse the spectrum of light from our galaxy they see the 
following black lines. 

 

 

 

 

 

 

 

 

What term describes the increase in wavelength shown by the black lines 
in the spectrum for galaxy A?  [1] 

Student’s response 

Red Shift 

Examiner’s comments 

This candidate correctly identified the phenomena of red shift and so scored full 
marks. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q6c(ii) The spectrum from another galaxy (B) is shown below. 

 

 

 

Suggest the movement, if any, of galaxy B relative to our galaxy.  [1] 

Student’s response 

Moving closer to us 

Examiner’s comments 

The candidate scored one mark for this question part because they were able to 
identify that that the opposite of Red-shift meant that the galaxy was moving closer 
to ours. This was only true of the most able A grade candidates. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q7a Solid materials, like glass and copper, transfer heat by a process called 
conduction. Copper is a much better conductor than glass.  

 

 

 

 

 

 

 

 

 

Describe how heat travels through a poor conductor like glass.  [2] 

Student’s response 

The atoms in the glass in the flame gain more energy and vibrate faster. They have 
a fixed position, as glass is a solid, so can’t move. Instead they cause adjacent 
atoms to vibrate, therefore passing heat energy along the glass rod, as this process 
continues. Glass has no free electrons, so conducts heat slower than a metal. 

Examiner’s comments 

This question required a description of how heat travels through glass.  The 
candidate scored one of a possible two marks, they were able to state that the 
particles vibrated faster but were unable to describe that heat was transferred in the 
form of kinetic energy.  Most candidates demonstrated very little knowledge of heat 
transfer through poor conductors.  
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Q7b Complete the following sentence.  

Student’s response 

Copper is a better conductor than glass because it has  
free/ delocalised electrons   which move and carry energy.  [1] 

Examiner’s comments 

The candidate scored full marks in this question for realising that metals contain 
delocalised electrons; this was answered well by the vast majority of candidates. 

Q8 The diagram below shows a chicken being heated in a microwave oven.  

 

 

 

 

 

 

 

Explain fully how microwaves heat the chicken.  [3] 

Student’s response 

The microwaves emitted by the microwave oven carry energy as microwaves are 
electromagnetic waves. This energy is absorbed by the water molecules in the 
chicken, making them vibrate faster. Thus eventually heats the whole chicken.  

Examiner’s comments 

This question involved an explanation of how a microwave oven worked. The 
candidate scored two marks of a possible three. They were able to clearly describe 
that it was water molecules vibrated faster, but it was not clear that the microwave 
radiation penetrated and travelled through the chicken and so they lost the final 
mark. This question proved challenging for the majority of candidates.  



 

77 
 

CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q9a State the Principle of Conservation of Energy.  [1] 

Student’s response 

Energy can not be created or destroyed, just changed from one form to another. 

Examiner’s comments 

This candidate scored the full marks for recalling the Principle of Conservation of 
Energy. Most candidates stated the conservation of energy correctly with those who 
got it wrong leaving out either of the create, destroy or transfer parts.   

Q9b A ball is held at rest and dropped from a height of 100 m above the ground. 
Complete the diagram below to give the energy values at 100 m and 25 m 
from the ground.  

Student’s response 

 

[2] 

Examiner’s comments 

This candidate scored full marks for this question part.  This was only true for the most 
able A grade students.  
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Q9c The image below shows a racing car. It is travelling at a velocity of 42 m/s 
and has a kinetic energy of 646 506 J.  

 

 

 

 

 

Use the formula: 

 

to calculate the mass of the car. Your answer should include the unit. 
(Show your working out.)  [3] 

Student’s response 

646506 = ½ M x 42² 
733 = M 

Answer  733 kg 

Examiner’s comments 

This candidate scored the full three marks for this calculation.  It was pleasing to see 
that the working out was clearly laid out and easy to follow.  Most candidates were 
able to score some marks for being able to rearrange the equation to calculate mass 
but a lot of mistakes were made when stating the unit of mass. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Section A – Biology 

Q1a(i) The diagram below shows a microscope that can be used to look at onion 
cells.  

 

 

 

 

 

 

 

The eyepiece lens has the label ‘×10’. What does ×10 mean?  [1] 

Student’s response 

the amount the image will be maximised (e.g 10 x 4 = 40)  

Examiner’s comments 

This question required the candidates to explain what the `x` meant in the 
magnification of a microscope lens. This candidate did not score the mark for their 
answer; they had to clearly include ‘times’ in their answer, e.g. magnified ten times. 
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Q1a(ii) When viewing the onion cells for the first time it is useful to see as many 
cells as possible. Which objective lens will allow you to see the most 
cells? 
Choose from:  

[1] 

Student’s response 

x4 

Examiner’s comments 

This candidate scored full marks for correctly identifying the lens that would show the 
largest number of cells. 

Q1b(i) When making a slide of onion cells a thin layer of onion skin should be 
used. 
Suggest two reasons why it is important that the layer is thin.  [2] 

Student’s response 

1. the cells do not overlap each other 
2. it can be easily stained with iodine 

Examiner’s comments 

The candidate scored one of a possible two marks, they clearly stated that the cells 
would not overlap but failed to give the correct second reason that the light would be 
able to pass through the sample if a thin layer was used. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q1b(ii) The diagram below shows the sketch of one onion cell as viewed under a 
microscope.  

 

 

 

 

Name the parts labelled X and Y. 

Choose from: 
cytoplasm : chloroplast  : nucleus 
cell wall : cell membrane : vacuole   [2] 

Student’s response 

X nucleus 
Y cytoplasm  

Examiner’s comments 

This candidate scored full marks in this question part for correctly identifying the two 
parts of the cell. This was true for most Grade A candidates. 
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Q2a(i) Paul tested a sample of food and found it contained both protein and 
sugar. 
Complete the table below. 

Student’s response 

Food type Reagent Initial colour Final colour 

Protein buiret Blue lilac / purple 

Sugar Benedict’s Blue brick red 

 
[2] 

Examiner’s comments 

The question assessed the candidate’s knowledge of food test reagents and their 
colour changes, this was well known by most Grade A candidates. 

Q2a(ii) Paul then tested a different sample of food for sugar. How could he tell 
that it did not contain sugar?  [1] 

Student’s response 

It did not turn brick red 

Examiner’s comments 

The candidate scored full marks in this question for identifying that if the sample did 
not contain sugar then there would be no colour change of the reagent. 
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Q2a(iii) After Paul adds Benedict’s reagent to the sample of food, what must be 
done to complete the test?  [1] 

Student’s response 

Must heat in a water bath 

Examiner’s comments 

The question assessed the candidate’s knowledge of practical procedure’s for using 
Benedict’s reagent, they correctly stated that after the reagent is added it needs to 
be heated in a water bath. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q2b(i) Jane investigated the energy content of a food sample using the apparatus 
shown below. 

 

 

 

 

 

 

 

The temperature of the water at the start was 13 °C and the final 
temperature was 21 °C. 
Calculate the temperature rise produced by this sample of food. 
(Show your working out.)  [2] 

Student’s response 

 

8    ⁰C 

Examiner’s comments 

The candidate correctly calculated the temperature rise and gained full marks.  This 
was the case for the majority of A grade candidates.  
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Q2b(ii) Another student repeated the investigation with a different sample of food.  
The starting temperature of the water was 18 °C and the final temperature 
was 23 °C. 
He concluded that his piece of food contained more energy than Jane’s 
food. 
Explain why his conclusion was incorrect.  [1] 

Student’s response 

Because the temperature only rose by 5⁰C compared to the other food sample rising 
by 8⁰C. 

Examiner’s comments 

The candidate was clearly able to make the link between the temperature rise of the 
water and the energy in food and so gained this mark. This was true for the vast 
majority of Grade A candidates. 
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Q3a(i) During photosynthesis a plant produces glucose which is stored as starch.  
Describe how you would show that a leaf taken from a plant contained 
starch. 
Your answer should include: 
• the steps involved in the test 
• one reason for each step 
• one safety precaution (apart from wearing safety goggles). 
In this question you will be assessed on your written communication 
skills including the use of specialist scientific terms.  [6] 

Student’s response 

You would put the leaf in boiling water as this kills the leaf and prevents any further 
reactions. You would then put the leaf in a water bath of alcohol. You put the alcohol 
in a water bath as alcohol is highly flammable. This is done to extract the chlorophyll 
from the plant, this makes any observations easier to see. You then dip the leaf in 
water to soften the leaf. Then you use forceps to evenly place the leaf on a white tile. 
Then add iodine, and if it turns from yellow / brown to blue / black starch is present.    

Examiner’s comments 

This question assessed the candidate’s quality of written communication and a 
banded mark scheme was used to assign the marks for the response. This 
candidate scored full marks, they included eight of the indicative marking points in 
their answer, these were in a logical sequence and demonstrated a high level of 
written communication. A large number of candidates started off their answer by 
giving a description of how and why the plant was de-starched, this was not asked 
for in the question so was not worthy of any marks.   
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q3a(ii) The diagram below shows a leaf which has been partially covered with 
black card and left in bright light. 

 

 

 

 

On the diagram below shade the parts of the leaf that would contain 
starch. 

Student’s response 

 

 

 

[1] 

Examiner’s comments 

This question asked the candidate to shade the part of the leaf that would contain 
starch, the candidate did so very neatly and scored this mark. This was the case for 
the vast majority of A grade candidates. 
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Q3b A gardener wants to investigate factors that affect the rate of 
photosynthesis. She thinks the amount of light the plant gets is important. 
Place a tick () beside the most suitable hypothesis to test this idea.  

Student’s response 

Hypothesis Tick 

if a plant gets plenty of light it will grow well  

the more light a plant gets the healthier it will be  

the more light a plant gets the more it will photosynthesise  

if a plant gets light and water it will photosynthesise  

[1] 

Examiner’s comments 

This candidate scored full marks because they clearly indicated the most suitable 
hypothesis for the investigation. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q3c(i) Another gardener thinks the higher the temperature, the more a plant will 
photosynthesise. To investigate this he measured the rate of 
photosynthesis at different temperatures. 
His results are shown below.  

 

 

 

 

 

 

 

 

The gardener concluded that the best temperature for photosynthesis is 
between 20 °C and 30 °C. 
What evidence from the graph supports his conclusion?  [1] 

Student’s response 

The rate of photosynthesis was the higest between 20⁰C and 30⁰C 

Examiner’s comments 

The candidate was able to use the information from the graph to explain the 
conclusion and so scored this mark. 

  



 

92 
 

CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q3c(ii) What should he do to get a more accurate value for the best temperature 
for photosynthesis?  [1] 

Student’s response 

He could do this test on different types of plants. 

Examiner’s comments 

The candidate did not score this mark. The correct response was that a more 
accurate value for the best temperature would be obtained if the investigation was 
repeated for temperatures at intervals between 20 and 30oC. This mark was only 
achieved by the most able candidates. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Section B – Chemistry 

Q4a(i) James studied the alkali metals (Group 1). He found that the atoms of the 
elements increased in size going down the group.  

 

 

 

 

 

 

He suggested that because the atoms increased in size they could not 
move as fast and would be less reactive. To investigate this his teacher 
added a piece of each metal to water and timed how long it took for the 
metal to disappear. 
Identify one possible risk in carrying out this investigation and suggest how 
to reduce the danger.  [2] 

Student’s response 

The gas given off may damage James’ eyes so he should wear safety goggles 

Examiner’s comments 

The candidate achieved one of the to marks that were available; they correctly 
identified wearing safety goggles as a precaution but failed to identify an appropriate 
risk.  
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q4a(ii) State one thing that had to be done to make this a fair test.  [1] 

Student’s response 

Use the same volume of water 

Examiner’s comments 

The candidate did not score this mark; the correct response was to use the same 
amount of metal. The majority of candidates scored this mark.  

Q4b The bar chart below shows the results of the investigation.  

 

 

 

 

 

 

 

 

Was James correct in suggesting that the bigger atoms would be less 
reactive as you go down Group 1? Use the results in the bar chart to explain 
your answer.  [1] 

Student’s response 

Yes as the time taken to disappear increased as you go down group 1 

Examiner’s comments 

The question proved challenging for many candidates. The candidates should have 
directly referred to the information in the bar chart which involved the time taken to 
disappear; this candidate did but incorrectly interpreted the data; bigger atoms take 
less time to disappear.  
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Q4c Name the gas produced in this experiment and describe the test James 
would carry out to identify this gas.  [3] 

Student’s response 

Hydrogen is produced and James could put a lighted splint in the gas. If it burns with 
a squeaky pop then hydrogen is present.  

Examiner’s comments 

The candidate scored full marks for correctly identifying and describing the test for 
hydrogen; this was the case for most A grade candidates. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q5a Indigestion tablets are used to neutralise excess acid in the stomach. A 
student compared the effectiveness of four brands of tablets (A, B, C and D) 
by using the following method. 
1. Crush the tablet. 
2. Add 50 cm3 of water and stir to dissolve. 
3. Add a few drops of universal indicator solution. 
4. Add 5 cm3 of hydrochloric acid and stir. 
5. Continue adding 5 cm3 of acid until the indicator turns green (pH7). 
6. Record the volume of acid needed to neutralise the tablet. 
The student used a measuring cylinder to measure the volume of acid. 

 

 

 

 

 

 

 

 

 

Which measuring cylinder (X, Y or Z) would be most suitable to measure the 
volume of acid in steps 4 and 5? Explain your choice.  [2] 

Student’s response 

Y as it has enough room to contain all the acid and water and the student can easily 
observe how much acid they have added  

Examiner’s comments 

This question involved selecting the most appropriate measuring cylinder for 
measuring the acid. This candidate failed to score any of the marks. The correct 
response was measuring cylinder Z as it would give the most accurate reading.  
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q5b(i) The bar chart below shows the volume of acid that neutralised each tablet. 

 

 

 

 

 

 

 

State the range of the volume of hydrochloric acid used in this 
investigation.  

Student’s response 

15 – 35    cm3  [1] 

Examiner’s comments 

The candidate clearly identified the range of volume of acid; this was the case for the 
majority of candidates. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q5b(ii) The student decided to change his method and retest tablets C and D. In 
step 4 he added 10 cm3 of acid and then in step 5 he added 1 cm3 at a 
time, until the indicator turned green.  
Explain fully how this will improve his investigation.  [2] 

Student’s response 

The student will be able to see more accurately how much acid is needed as only 
1cmᴲ will be added at a time. 

Examiner’s comments 

The candidate scored one out of a possible two marks. They were able to say that 
the improved method would give a more accurate result, but failed to recognize that 
this would then mean that a difference between C and D may then be seen. Only the 
best Grade A candidates scored full marks for this question. 

Q5b(iii) The diagram below gives some of the colours of universal indicator with 
the corresponding pH value. 

 

 

 

 

 

Using the information above, explain why universal indicator is not the 
best method to find pH7.  [1] 

Student’s response 

People may argue over the different shades of green – it is objective 

Examiner’s comments 

The candidate scored full marks for this question part, as was the case for most A 
grade candidates. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q5b(iv) When the student retested tablets C and D he found that tablet C needed 
13 cm3 of acid to neutralise it and tablet D needed 14 cm3. 
Using this information and the bar chart, put the tablets A, B, C and D in 
order of effectiveness. Put the most effective first.  [2] 

Student’s response 

  B       A        D        C     

Examiner’s comments 

The candidate scored full marks for correctly putting the tablets into order. The most 
common error was to put the order in reverse; this did not gain any credit. 

Q5c Sodium hydrogencarbonate is one of the chemicals in indigestion tablets. 
When this reacts with acid, carbon dioxide is produced. Describe the test for 
carbon dioxide.  [2] 

Student’s response 

Carbon dioxide is mixed with limewater and if it turns cloudy, then carbon dioxide is 
present. 

Examiner’s comments 

The candidate scored full marks for correctly describing the test for carbon dioxide, 
the majority of A grade candidates scored these marks. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q5d(i) The table below shows how much acid different amounts of sodium 
hydrogencarbonate will neutralise.  

Mass of sodium 
hydrogencarbonate/g 

Volume of acid/ 
cm3 

0.0 0 

0.5 10 

1.0 22 

1.5 30 

2.0 40 

2.5 50 

3.0 61 

3.5 72 

 
On the grid below, add a suitable label to the y-axis.  [2] 

Examiner’s comments 

The candidate correctly labelled the y-axis on the graph. The vast majority of A 
grade candidates were able to do this.  
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q5d(ii) On the grid below plot and draw a line graph for these results. The first 
three points have been plotted for you.  

Student’s response 

 

Examiner’s comments 

The candidate scored two of a possible three marks for drawing the line graph, they 
correctly plotted the points but failed to draw a line of best fit, this lost one mark.  
Point to point lines are not given credit when constructing graphs in Chemistry. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q5d(iii) State the trend shown by these results.  [1] 

Student’s response 

As the volume of acid increases, the mass of Sodium hydogencarbonate increases 

Examiner’s comments 

The candidate scored full marks for correctly identifying the trend. This was true for 
the vast majority of A grade candidates. 

Q5d(iv) This graph can be represented by the equation: 
y = mx + c 

What is the value for c on this graph?  [2] 

Student’s response 

72  cm² 

Examiner’s comments 

The candidate failed to identify that the intercept of the graph was the origin (0,0).  
This proved challenging for a number of Grade A candidates. 

Q5d(v) Did this investigation produce any anomalous results?  
Explain your answer.  [1] 

Student’s response 

No as all the results matched the pattern 

Examiner’s comments 

The candidate scored full marks for stating that there were no anomalous results as 
they all followed a pattern or trend. This was the case for the majority of A grade 
candidates. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Section C – Physics 

Q6a(i) A student wanted to investigate four metals to find out which was the best 
conductor of heat. He used the apparatus shown below. 

 

 

 

 

 

 

 

 

The metals were heated using a Bunsen burner and the student timed how 
long it took for the drawing pins to fall off. 
Give one variable that was kept the same to make this a fair test.  [1] 

Student’s response 

The amount of wax used to attach each drawing pin to the rods 

Examiner’s comments 

This candidate scored full marks for this question for correctly identifying a variable 
that was kept constant. The vast majority of A grade candidates were able to access 
this mark. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q6a(ii) What type of variable is time in this investigation? 
Circle the correct answer.  

Student’s response 

dependent                     control                    independent 

 [1] 

Examiner’s comments 

This candidate scored full marks for this question for realising that time was the 
dependent variable. 

Q6b(i) The investigation was carried out three times and an average calculated.  
The results are shown below. 

 Time to fall/s 

Metal 1 2 3 Average 

A 5.7 5.9 5.8 5.8 

B 8.2 8.3 8.0  

C 14.9 14.1 14.5 14.5 

D 10.7 20.1 10.5 10.6 

 
Why did the student carry out the investigation three times for each 
metal?  [1] 

Student’s response 

To make the results more reliable 

Examiner’s comments 

This question was well answered by the vast majority of A grade candidates who 
were able to state that repeating an investigation increases the reliability of results. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q6b(ii) Calculate the average time for metal B, giving your answer to one decimal 
place. 
(Show your working out.)  [3] 

Student’s response 

 

 

 

8.2  s 

Examiner’s comments 

The candidate correctly calculated the average time for Metal B and correctly 
rounded it two one decimal place. The majority of A grade candidates were able to 
score full marks for this calculation. 

Q6b(iii) The student thought one of the times recorded was an anomaly. Circle the 
anomalous result in the table above.  [1] 

Student’s response 

 

 

 

 

 

 

Examiner’s comments 

This candidate correctly identified the anomalous result. This was the case for the 
vast majority of A grade candidates.  
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q6b(iv) Look at the student’s table of results and state how he dealt with the 
anomalous result.  [1] 

Student’s response 

He took the average for trials 1 and 3 but left out trial 2 ( the anomalous result ) 

Examiner’s comments 

This candidate correctly identified stated that the student left out the anomalous 
result when he calculated the average. The majority of A grade candidates were 
familiar with this concept. 

Q6b(v) Of the metals tested, copper was the best conductor. Suggest which metal 
(A, B, C or D) was copper.  [1] 

Student’s response 

A 

Examiner’s comments 

This candidate correctly identified the best conductor to be A. 

Q6b(vi) Which type of graph would be best to display this data?  [1] 

Student’s response 

A bar chart 

Examiner’s comments 

This candidate correctly identified the correct type of graph to use; this was true for 
most Grade A candidates. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q6c(i) Shown below is a Leslie’s cube. When filled with boiling water it can be 
used to demonstrate the effect of colour on the radiation of heat. It has four 
sides made from the same metal but with different coloured surfaces. 

 

 

 

 

 

 

 

One student suggested they could measure the heat radiated from a 
surface by touching each side of the cube. 
Apart from the danger of injury, explain why this will not indicate the 
amount of heat radiated.  [1] 

Student’s response 

The results will be objective as people may argue over which side is warmer. 

Examiner’s comments 

The candidate did not score any marks for this question; they failed to state that the 
student would not be measuring radiated heat but it would be the conducted heat if 
he was touching the cube. Only the most able Grade A candidates were able to 
understand this concept.  

  



 

108 
 

CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q6c(ii) Another student suggested putting his hand 5 cm from each side in turn 
and feeling which radiated the most heat.  
His teacher said it would be more accurate if he used a heat sensor instead 
of his hand. 
The results from the heat sensor are shown below. 

Surface colour Temperature/°C 

Shiny white 49.8 

Shiny silver 27.3 

Shiny black 68.3 

Matt black 68.8 

 
Use these results to explain fully why the student placing his hand 5 cm 
from the cube would not be an accurate way of finding the best radiator of 
heat.  [2] 

Student’s response 

The students’ method will not give reliable or accurate results like the heat sensor 
which gives results to one decimal place. 

Examiner’s comments 

The candidate scored one mark for this question for stating that using your hand to 
measure heat is not accurate. They failed to score the second mark as they did not 
identify that by using your hand you would not be able to tell the difference between 
the two black surfaces. This proved challenging for a large number of candidates. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q7a(i) The diagram below shows two students A and B experimenting to find the 
speed of  sound using the echo method. 

 

 

 

 

 

 

 

The return time for the echo is measured by student B. 
When should he: 
start the stopwatch?  [1] 

Student’s response 

Once student A hits the bricks 

Examiner’s comments 

This question required the candidate to state when the students would start the stop 
watch; they correctly identified that this would be when the bricks produced the 
sound. 

Q7a(ii) stop the stopwatch?  [1] 

Student’s response 

Once he hears the echo 

Examiner’s comments 

This question required the candidate to state when the students would stop the stop 
watch; they correctly identified that this would be when the echo is heard. 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q7b Slow reactions are a possible source of error in this experiment. Student B 
takes 0.1 s to react when starting the stopwatch and 0.1 s when stopping the 
stopwatch. 
What effect, if any, will this have on the time he measured for the echo to 
return? 
Choose from:   

no effect          :          longer time          :          shorter time 
[1] 

Student’s response 

no effect 

Examiner’s comments 

The candidate scored full marks in this part of the question for knowing that there 
would be no effect on the timing. This was the case for most A Grade candidates. 

Q7c Which formula will be used to calculate the speed of sound? 
Circle the correct answer. 

Student’s response 

Speed = distance x time      :      speed =  time      :      speed = distance  
                                                               distance                          time 

Examiner’s comments 

The candidate scored full marks in this part of the question for identifying the correct 
equation for calculating speed. Most A Grade candidates scored this mark. 
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Q8a The diagram below shows two students X and Y using a ruler to test their 
reactions. 

 

 

 

 

 

 

 

The reactions of which student (X or Y) are being tested?  
Explain your answer.  [1] 

Student’s response 

Y as they have to catch the ruler as quick as they can 

Examiner’s comments 

This question involved anlaysing results of the ruler drop reaction test. The candidate 
correctly identified that Student Y’s reactions were being tested. The majority of A 
grade candidates scored this mark. 
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Q8b(i) The graph below shows the relationship between the distance fallen by the 
ruler and reaction times. 

 

 

 

 

 

 

 

 

 

Student X caught the ruler at a distance of 5 cm and student Y at 10 cm. 
Use the graph to compare the reaction times of student X and student Y.  
[2] 

Student’s response 

Student x had a faster reaction time as they caught the ruler 0.05 seconds quicker 
than student Y 

Examiner’s comments 

This question involved analyzing the graph for reaction times of the students. This 
candidate scored full marks. 
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Q8b(ii) Each student was a different gender, X was a girl and Y was a boy. 
Why is it not possible to conclude from this investigation that girls have 
faster reactions than boys?  [1] 

Student’s response 

Because the test was only done on one girl and one boy 

Examiner’s comments 

This candidate scored the one mark available in this question for stating that the test 
was done for only one boy and one girl; this proved difficult for some candidates to 
acknowledge. 

Q8b(iii) Describe fully how this investigation needs to be changed to be able to  
conclude if reaction time depends on gender.  [2] 

Student’s response 

The test will need to be done on a larger sample of both girls and boys to make the 
results more reliable. 

Examiner’s comments 

This question followed on from the previous part and this candidate scored one of 
the two marks available for saying that the investigation should be repeated for a 
larger sample of boys and girls; in order to score the second mark they should have 
continued to say that the results would need to be averaged.  
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