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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q1a(i) A local council monitored the mass of carbon dioxide produced by different 
sources over a year.  
The graph shows the results.  

 

 

 

 

 

 

 

 

 

Look at the graph. 
Calculate the total mass of carbon dioxide from all sources.  
Show your working. [2] 

Student’s response 

 

 

55   thousand tonnes per year 

Examiner’s comments 

The total mass of carbon dioxide from all sources was correctly calculated using 
correct values extracted from the bar graph, so 2 marks awarded. 
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Q1a(ii) Calculate the percentage of the total carbon dioxide produced by 
industrial fuels. 
Give your answer to one decimal place.  
Show your working.  [2] 

Student’s response 

 

 

36.4   % 

Examiner’s comments 

Using the correct value from part (i), the percentage of the total carbon dioxide 
produced from industrial fuels was correctly calculated.  The answer was given to 
one decimal place. 2 marks awarded. 

Q1b After monitoring the carbon dioxide produced for a year, the council decided 
that planting more trees would help reduce the mass of carbon dioxide in  
the atmosphere. 
Explain how planting more trees reduces the mass of carbon dioxide in the 
atmosphere.  [2] 

Student’s response 

Trees carry out photosynthesis which converts CO2 in the atmosphere into glucose 
which they use for respiration, crating proteins and more.  Therfore increasing the 
amount of trees increasing how much photosynthesis is happening thus taking more 
CO2 out of the atmosphere. 

Examiner’s comments 

One mark was awarded for photosynthesis removing carbon dioxide from the 
atmosphere.  The second mark was awarded for using the term “more” carbon 
dioxide removed since the question emphasised the effect of planting more trees. 
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Q1c Describe and explain how planting trees could affect biodiversity.  [2] 

Student’s response 

Trees can provide a habitat for many species e.g. birds building a nest or provide 
food for insects e.g. caterpillers however would shade smaller plants and thus 
potentionally stop photosynthesis and kill them – they increase the amount of some 
organisms but decrease the amount of others. 

Examiner’s comments 

Only 1 mark awarded for planting trees providing habitats and food.  No reference 
was made regarding the effect of this on biodiversity, i.e. an increase, so the second 
mark was not awarded. 
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Q2a Scientists investigated the effect of weeds on the growth of wheat. 
They cleared the weeds from five plots of land (A–E), each measuring  
10 m × 10 m. 
They planted wheat in each plot and, while the wheat was growing, kept 
each plot clear of weeds for different lengths of time. 
After 20 weeks the scientists harvested and weighed the weeds and the 
wheat in each plot. 
The diagram shows plot A after 20 weeks of growth. 

 
 

 

 

 

 

 

 

The scientists then calculated the mass of plants per square metre for each 
plot.  
The table shows their results. 

After keeping plot E clear of weeds for 20 weeks the scientists harvested a 
total of 29 kg of wheat. 
Complete the table opposite by calculating the mass of wheat per square 
metre in plot E after 20 weeks. 
Give your answer to two decimal places  
Show your working.  [2]  
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Student’s response 

 

 

 

 

 

 

 

 

 

Mass of wheat   0.29   kg per m2 

Examiner’s comments 

The mass of wheat was correctly calculated and the answer given to 2 decimal 
places, so 2 marks awarded. 
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Q2b The graph shows the results for the mass of weeds per square metre over 
time.  
Complete the graph by: 
• accurately plotting the results for the mass of the wheat 
• drawing straight lines between the plotted points.  [3] 

Student’s response 

 

 

 

 

 

 

 

 

 

 

 

Examiner’s comments 

Full marks (3) awarded for completion of the graph.  Points were accurately plotted 
and a straight lines were drawn through the plotted points. 
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Q2c Describe the overall relationship between the mass of wheat and the mass 
of weeds.  [1] 

Student’s response 

Overall, there is a negative relationship as incrasing the mass of either wheat or 
weeds decreases the mass of the other 

Examiner’s comments 

This mark was not awarded because whilst a trend was described it did not clearly 
state that the mass of wheat was the dependent variable. 

Q2d The scientists suggested the change in mass of the wheat crop was due to 
competition with the weeds for abiotic factors. 

 Suggest two of these abiotic factors.  [2] 

Student’s response 

1. Light 
2. Mineral ions in the soil 

Examiner’s comments 

2 marks were awarded for correctly giving 2 abiotic factors, light and mineral ions in 
the soil. 
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Q2e The scientists noticed that in one of the plots the leaves of the wheat were 
covered with leaf-eating insects. 
Suggest which plot contained the leaf-eating insects. 
Use evidence from the graph to help explain your answer. 
Plot  [1] 
Explanation  [1] 

Student’s response 

Plot  C 
Explanation There was less wheat in Plot C than B, even though it was kept free 

from weeds for longer, which caused an increase in yield in all the 
other plots. 

Examiner’s comments 

One mark was awarded for correctly identifying plot C contained leaf-eating insects, 
but no reference was made to the mass of wheat not following the trend of the graph 
or being an anomalous result.  Therefore the second mark was not awarded. 
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Q3a The diagram shows a food chain and the biomass of organisms at each 
trophic level.  

 

 

Draw a pyramid of biomass for this food chain by: 

• plotting data, using 1 small square to represent 10 g. 
• labelling the bars using the key.  [3] 

 

 

Student’s response 

 

 

 

 

 

Examiner’s comments 

Full marks were awarded.  The pyramid of biomass was correctly drawn.  The bars 
were accurate with the correct depth and symmetry.  The key was used correctly and 
the organisms labelled in the correct sequence. 
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Q3b The relationships in a food chain can also be shown by a pyramid of 
numbers.   
Give one advantage and one disadvantage of a pyramid of biomass rather 
than a pyramid of numbers.  
Advantage  [1]   Disadvantage  [1] 

Student’s response 

Advantage It takes the size of the organism into account, thus representing 
the data mor accurately 

Disadvantage In order to find the dry mass of the organisms, one needs to kill 
them 

Examiner’s comments 

One correct advantage and disadvantage of using a pyramid of biomass rather than 
a pyramid of numbers given so 2 marks awarded. 

Q4a Name the part of the eye that bends light as it first enters the eye.  [1] 

Student’s response 

Cornea 

Examiner’s comments 

1 mark awarded for identifying the cornea as the part of the eye that is first to refract 
light. 
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Q4b Describe and explain how the shape of the lens is changed when focusing 
on a near object.  [3] 

Student’s response 

When focussing on a new object, the rays of light are diverging and the lens needs 
to retract them more, so it becomes thicker.  To do this, the ciliary muscles contract, 
which allows the suspensory ligaments to become loose and to not stretch the lens 
out. 

Examiner’s comments 

Good, accurate knowledge shown in this answer so 3 marks awarded.  The lens 
becomes thicker as the ciliary muscles contract causing the suspensory ligaments to 
slacken. 

Q4c(i) The diagram shows how light entering the eye becomes an image in the 
brain.  

 

 

Name the part of the eye that is the receptor.  [2] 

Student’s response 

Retina 

Examiner’s comments 

1 mark awarded for identifying the retina as the part of the eye that is the receptor. 
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Q4c(ii) Describe how the information from the receptor reaches the brain.  [2] 

Student’s response 

An impulse is carried from the retina to the brain via the optic nerve, a bundle of 
neurones. 

Examiner’s comments 

This candidate correctly described that information reaches the brain as a nerve 
impulse via the optic nerve, so 2 marks awarded. 

Q5a(i) Respiration is an example of a reaction which releases energy. 
Give the term used to describe reactions that release energy.  [1] 

Student’s response 

Exothermic 

Examiner’s comments 

Exothermic correctly given so 1 mark awarded. 

Q5a(ii) The energy released by respiration can be used for heat, reproduction and 
active transport. 
Give one other way organisms use the energy released by respiration.  [1] 

Student’s response 

Movement 

Examiner’s comments 

Movement was correctly given as another way energy is used by organisms, so 1 
mark awarded. 
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Q5b Complete the table by giving the products of aerobic and anaerobic 
respiration in muscle and anaerobic respiration in yeast.  
Use a  to show if a product is present. 
Use an  to show if the product is not present.  
Do not leave any boxes empty. [3] 

Student’s response  

 

 

 

 

 

 

 

 

Examiner’s comments 

The table was correctly filled in to compare aerobic and anaerobic respiration, so 3 
marks awarded. 
 

  



 

16 
 

CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q6a(i) Plants absorb magnesium ions through their roots. 
Name the specialised cells in the roots which absorb magnesium ions.  [1] 

Student’s response 

Root hair cells 

Examiner’s comments 

Root hair cells correctly given as the specialized cells in root which absorb 
magnesium ions, so 1 mark awarded. 

Q6a(ii) Describe how these cells are adapted for their function.  [1] 

Student’s response 

They have a long finger like projection which increases surface area 

Examiner’s comments 

Long finger-like projection which increases surface area was correctly given as an 
adaptation of root hair cells, so 1 mark awarded. 

Q6a(iii) Give the function of magnesium ions in plants.  [1] 

Student’s response 

To produce chlorophyll for photosynthesis 

Examiner’s comments 

Producing chlorophyll for photosynthesis was correctly given as the function of 
magnesium ions in plants, so 1 mark awarded. 
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Q6b(i) A scientist set up an experiment to investigate the absorption of 
magnesium ions in the roots of two plants.  

 

 

 

 

 

 

 

 

The concentration of magnesium ions in the solution was 35 mg l–1. 
The scientist measured the concentration of magnesium ions in the roots of 
each plant every hour for five hours. 
The table shows his results. 

Time/hours 
Concentration of magnesium ions in the roots/mgI-1 

plant A plant B 

0 4 3 
1 31 30 
2 33 61 
3 35 83 
4 35 104 
5 35 128 

 
Compare the results for plant A and plant B after five hours. 
Use data to support your answer.  [2] 
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Student’s response 

After 5 hours, the concentration of magnesium ions was far greater in plant B – 128 
Mg l-1 compared to 35 Mgl-1 in A.  This shows that Plant B absorbed magnesium 
against the diffusion gradient and far more efficiently. 

Examiner’s comments 

The candidate correctly identified that plant B had a greater concentration of 
magnesium ions after 5 hours.  the second mark was awarded for including accurate 
data, 128 vs 35 mg per litre. 

Q6b(ii) Suggest an explanation for the differences.  [4] 

Student’s response 

Oxygen was being pumped into the solution in B, which allowed aerobic respiration 
to take place in B, while not in A.  Aerobic respiration releases far more energy than 
anerobic respiration, so active transport was able to take place in B as it requires 
energy while not taking place in A.  The magnesium concentration in A stopped 
when it was equal to the concentration in the solution but in B, it was able to increase 
past it due to more energy. 

Examiner’s comments 

3 marks were awarded for oxygen being provided in plant B and not A, which 
allowed aerobic respiration to take place in plant B.  The candidate linked this to 
active transport taking place in plant B.  The candidate did not mention that active 
transport is needed to provide energy to move the magnesium ions against a 
concentration  gradient, so was not awarded the fourth mark.  Reference was not 
made to the fact that only diffusion could occur in plant B. 
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Q7a(i) The diagram shows the role of insulin in controlling blood glucose 
concentration.  

 

 

 

 

 

 

 

Name organs A and B. 
A  [1]  B  [1] 

Student’s response 

A Pancreas 
B Liver 

Examiner’s comments 

Organs A and B were correctly identified as the pancreas and liver, so 2 marks 
awarded. 
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Q7a(ii) Describe how insulin returns the blood glucose concentration to normal.  
[4] 

Student’s response 

Insulin causes cells in the body to increase their uptake of glucose from the blood, 
thus lowering the content-ration in the blood from high back to normal.  It then 
causes an increase in the rate of respiration in cells, so that they can use up the 
glucose they take from the blood and so they can take more up.  It also causes the 
liver to convert glucose take it takes up into glycogen, a glucose store, to be stored 
in the liver and muscles until it is needed. 

Examiner’s comments 

3 marks were awarded for stating that insulin causes the liver to convert glucose to 
glycogen for storage and increases the rate of respiration to use up more glucose. 
The 4th mark was not awarded because the candidate, at the beginning of the 
answer, did not specify that liver cells absorb glucose from the blood. 

Q7b The process of returning the blood glucose concentration to normal involves 
negative feedback. 
Describe what is meant by negative feedback.  [2] 

Student’s response 

Negative feedback means that a response takes place once there has been a 
deviation from the norm and then stops once the norm has been restored. 

Examiner’s comments 

The “norm” being restored secured 1 mark, but no mention was made of blood 
glucose being constantly monitored, so a second mark was not awarded. 
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Q8a The photograph shows a farmer spreading slurry on a field. 

 

 

 

 

 

 

Slurry is a mixture of faeces and urine from farm animals. 
Suggest how slurry improves the growth of the crop in the field.  [1] 

Student’s response 

It contains mineral ions to replace those lost during harvest. 

Examiner’s comments 

The answer correctly stated that slurry specifically contained mineral ions, so 1 mark 
was awarded. 
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Q8b The table shows the monthly rainfall in Northern Ireland between October 
2015 and September 2016. 

 

 

 

 

 

 

 

The average monthly rainfall from the start of February 2016 to the end of 
September 2016 is 83.96 mm. 
Suggest why, in order to reduce the risk of eutrophication, slurry spreading 
is not allowed between the start of October and the end of January.  [2] 

Student’s response 

This is not allowed as between October 2015 and January 2016 the monthly rainfall 
was 163.95mm, far higher than for the rest of the year.  This reduces the risk of 
eutrophication as during October-January there is more rainfall to carry mineral ions 
into rivers/lakes. 

Examiner’s comments 

The candidate clearly stated that there was more rain between October and January 
and was awarded 1 mark.  However, no mention was made of run-off so the second 
mark was not awarded. 
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Q8c Describe how eutrophication can lead to the death of vertebrates and 
invertebrates in rivers and lakes.  [4] 

Student’s response 

Eutrophication leads to a rapid growth in algae on the waterways surface – known as 
an algal bloom.  This algae forms a mat on the surface and blocks light from the sun 
from reaching plants in the river/lake.  Therefore, these plants can no longer 
photosynthesis and produce both glucose for respiration and oxygen for vertebrates 
and invertebrates, which they need to respire. 
Furthermore, these plants, as well as some of the algae die – causing decomposers 
to break them down and allowing the decomposers to respire, using up the 
remaining O2.  As the water is now lacking in oxygen, vertebrates and invertebrates 
can no longer respire and thus die. 

Examiner’s comments 

The candidate was awarded 3 marks for describing how eutrophication leads to the 
death of vertebrates and invertebrates.  The formation of an algal bloom, plant death 
as a result of a lack of light and decomposition using up the available oxygen.  The 
candidate did specify that aerobic bacteria/microorganisms carried out the 
decomposition.  As a result, the 4th mark was not awarded. 
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Q9 The graph shows the results of an investigation into the volume of carbon 
dioxide used by photosynthesis and the volume of carbon dioxide produced by 
respiration in a plant between midnight (00:00 hours) and midday (12:00 
hours). 

 

 

 

 

 

 

 

 

Explain how photosynthesis and respiration bring about the changes in the 
volume of carbon dioxide shown: 
• between midnight 00:00 hours and 05:00 hours, 
• at 07:00 hours, 
• after 07:00 hours. 
In this question, you will be assessed on your written communication 
skills including the use of specialist scientific terms.  [6] 

Student’s response 

Between 00:00 and 05:00, it is dark and thus there is no light for photosynthesis to 
take place.  This means that only respiration is happening, which produces CO2 and 
no photosynthesis takes place to use CO2 – therefore the plant is producing more 
CO2 than its using.  At 07:00, there is some light and thus the rate of photosynthesis 
increases, as does the rate of respiration slightly.  At this stage, the rate of 
photosynthesis and respiration are equal, with respiration producing 38 units of CO2 
and with photosynthesis also using 38 units – so there is no net change in CO2 
volume (this is the compensation point).  After 07:00, the rate of photosynthesis 
increases faster than the rate of respiration, until they both plateau.  This is due to 
more light allowing more photosynthesis to take place, and there is more glucose for 
respiration  However the rate of photosynthesis is much higher, with the plant using 
90 units of CO2 in photosynthesis, while only producing 45 units of CO2 from 
respiration (when plateauing at 10:00).  
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Examiner’s comments 

No photosynthesis occurring because of no light and only respiration happening 
between midnight and 5.00am was clearly stated. 
At 7.00am the candidate correctly stated that photosynthesis and respiration were 
taking place at the same rate and the plant was at its compensation point. 
After 7.00am photosynthesis taking place faster than respiration was stated.  There 
was no explanation given for the graph eventually levelling off so 4 marks were 
awarded.  Since the QWC was good, the candidate achieved the maximum marks 
available for band B. 

Q10a A student carried out an enzyme experiment. 
What is an enzyme?  [2] 

Student’s response 

An enzyme is a protein which acts as a biological catalyst, speeding up the rate of a 
reaction without being used up. 

Examiner’s comments 

The candidate clearly described an enzyme as a protein and a biological catalyst so 
was correctly awarded 2 marks. 
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Q10b The student measured the mass of substrate broken down in 15 minutes by 
an enzyme solution over a range of temperatures. 
The graph shows her results.  

 

 

 

 

 

 

 

 

 

 

Describe and explain the shape of the graph between 5°C and 25°C.  [3] 

Student’s response 

Between 5-10°C, the mass of substrates broken down slowly increases before 
increasing far more substantially between 10-25°C with 48mg increase overall.  This 
is because with increasing temperatures, the kinetic energy of both enzymes and 
substrates increases, increasing the chance of the colliding and thus them reacting. 

Examiner’s comments 

The candidate was awarded 2 marks for clearly stating that an increase in 
temperature would provide the enzyme and substrate molecules with more kinetic 
energy which would increase the chance of more collisions.  However, this being 
linked to an increase in the mass of substrate broken down was not clear and so the 
3rd mark was not awarded. 
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Q10c Calculate the rate of reaction at 35°C. 
Show your working.  [2] 

Student’s response 

 

 

6   mg min-1 

Examiner’s comments 

The rate of reaction was correctly calculated, so 2 marks were awarded. 

Q10d(i) The experiment was repeated at 35°C, with a very small volume of 
inhibitor added to the enzyme and substrate solution. 
The rate of reaction was decreased to 2 mg min–1. 
Explain how the inhibitor decreased the rate of reaction.  [1] 

Student’s response 

The inhibitors bonded with the enzymes actives sites and weren’t broken down – 
stopping those enzymes breaking down substrates 

Examiner’s comments 

A correct explanation of how inhibitors decrease the rate of a reaction by blocking 
the enzyme active sites was given, so 1 mark was awarded. 
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Q10d(ii) Suggest why the rate of reaction did not fall to zero when the inhibitor was 
added.  [2] 

Student’s response 

There were more enzymes than inhibitors, so after all the inhibitors bonded to the 
active sites of enzymes, these were still enzymes left to keep on breaking substrates 
down. 

Examiner’s comments 

The candidate was awarded 2 marks for this answer.  More enzyme molecules 
present compared to inhibitor molecules was clearly stated and this was successfully 
linked to some enzymes being available to break down substrates. 
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Q1a What is cancer?  [2] 

Student’s response 

Cancer is a disease caused by uncontrolled cell division which causes mutations in 
cells. 

Examiner’s comments 

Cancer was correctly described as uncontrolled cell division, so 2 marks were 
awarded. 

Q1b The diagram shows a malignant tumour.  

 

 

 

 

 

Look at the diagram. 
Give two differences between the structure of body cells and tumour cells.  
1.  [1]   2.  [1] 

Student’s response 

1. Body cells are orderly packed together whilst tumour cells are crowded and 
unorganised 

2. Tumour cells are small enough to enter the blood capillary. Blood cells can’t. 

Examiner’s comments 

No marks were awarded for this answer.  Answers given were inaccurate and vague. 
No reference was made to the different shape of body cells and cancer cells and to 
the differences in respect of the cell membranes and nuclei.  No comparative term 
was used. 
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Q1c The drawings show the chromosomes of a normal body cell and the 
chromosomes of a cancer tumour cell from the same person.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                              Modified from Getty Images 

Look at the drawings. 
How can you tell the person is male?  [1] 

Student’s response 

They have a Y gamete meaning there genotype is XY which is a male. 

Examiner’s comments 

The person was correctly identified as a male due to the presence of an X and Y sex 
chromosome, so 1 mark was awarded.  
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Q1c(ii) Look at rows 1 and 2 in both drawings. 
Give the numbers of two chromosome pairs that differ in the cancer 
tumour cell compared to those in the normal body cell.  [1] 

Student’s response 

3   and   12 

Examiner’s comments 

Chromosomes pairs 3 and 12 were correctly identified as being different in the 
cancer tumour cell, so 1 mark was awarded. 

Q1c(iii) What term describes these random changes in the chromosomes (DNA) of 
a cancer tumour cell?  [1] 

Student’s response 

Mutations 

Examiner’s comments 

Mutations given as the correct answer, so 1 mark awarded. 

Q1d Explain why screening programmes are important in the treatment of cancer.  
[2] 

Student’s response 

They are important because they can screen for cancer cells before they become 
malignant and spread throughout the body.  When they are benine benign they are 
encapsulated and can be treated more easily. 

Examiner’s comments 

No marks awarded for this answer.  No reference was made to early detection of the 
cancer and subsequent early treatment.  The sentence about benign cancer cells 
was irrelevant. 
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Q2a(i) The diagram shows a model of part of a DNA molecule. 

 

 

 

 

 

Look at the diagram. 
What term describes the shape of the DNA molecule?  [2] 

Student’s response 

Double helix 

Examiner’s comments 

The shape of the DNA molecule was correctly described as a double helix, so 1 
mark was awarded. 

Q2a(ii) Name the two molecules that make up the backbone of the DNA 
molecule.  [2] 

Student’s response 

Phosphates   and   sugars 

Examiner’s comments 

Phosphate and sugar were correctly given as the molecules that make up the 
backbone of a DNA molecule, so 2 marks were awarded. 
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Q2a(iii) Name the part of the cell where DNA is found.  [1] 

Student’s response 

Nucleus 

Examiner’s comments 

The nucleus was correctly given as the part of a cell where DNA is found, so 1 mark 
was awarded. 

Q2a(iv) Describe how the DNA of individuals differs.  [2] 

Student’s response 

DNA of individuals differ because of independent assortment.  Human’s base pairs 
are arranged in different orders meaning different amino acids are produced. 

Examiner’s comments 

The candidate clearly stated that an individuals’ DNA differs because of base pairs 
arranged in different orders, so 2 marks were awarded. 
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Q2b(i) The table shows the percentage of bases in the DNA of different 
organisms.  
Complete the table for bacterial DNA using the base pairing rules.  
Show your working.  [3] 

Student’s response 

 

 

 

 

 

 

 

 

 

 

Examiner’s comments 

3 marks were awarded for the correct calculation of the percentage of bases in the 
bacterium. 
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Q2b(ii) Give three conclusions about the percentage of the base cytosine in these 
four organisms. 
1.  [1]   2.  [1]   3.  [1] 

Student’s response 

1. In humans cytosine makes up the smallest percentage of the bases (19.8%) 
2. In grasshoppers there is more adenine and thymine than cytosine. 
3. In bacterium and yeast there is more adenine and thymine than cytosine and 

quanine. 

Examiner’s comments 

The candidate was not awarded any marks for this answer.  Although the statements 
were correct, there was no evident comparison across all 4 species.  This was clearly 
asked for in the stem of the question. 
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Q3a The diagram shows part of the circulatory system.  

 

 

 

 

 

 

 

 

 

 

Name blood vessels A, B and C. 
 A  [1]   B  [1]   C  [1] 

Student’s response 

A Pulmanary Vein 
B Hepatic Artery 
C Renal vein  

Examiner’s comments 

3 blood vessels correctly named, so 3 marks awarded. 
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Q3b Give two ways the composition of blood in vessel A differs from vessel C.  
1.  [1]   2.  [1] 

Student’s response 

1. Blood in A is oxygenated in C it isn’t. 
2. In C the blood contains carbon dioxide in A there is no carbon dioxide 

Examiner’s comments 

The candidate compared the oxygen and carbon dioxide content of the blood in 
blood vessels A and C, so 2 marks awarded. 

Q3c Describe the role of the hepatic portal vein.  [2] 

Student’s response 

Hepatic portal vein carries broken down food molecules from the small intestine to 
the liver for absorption. 

Examiner’s comments 

The candidate was awarded 1 mark for stating that digested food molecules were 
transported from the small intestine to the liver, which secured the second mark. 

Q3d Explain why the circulatory system is described as a double circulation.  [1] 

Student’s response 

Because the blood passes through the heart twice in one circulation of the body. 

Examiner’s comments 

A correct definition of a double circulatory system was awarded 1 mark. 
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Q4a(i) The diagram shows a foetus in a uterus.  

 

 

 

 

 

 

 

 

Name parts A, B and C. 
A.  [1]   B.  [1]   C.  [1] 

Student’s response 

A. Placenta 
B. Amnion 
C. Uterus 

Examiner’s comments 

1 mark was awarded for correctly naming part A, placenta.  Parts B and C wrongly 
named. 
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Q4a(ii) Name liquid D and describe its function.  
D  [1]   Function  [1] 

Student’s response 

D  Amniotic Fluid 
Function Cushions the foetus and maintains temperature and pressure 

Examiner’s comments 

Liquid D was correctly named as amniotic fluid and its function correctly described, 
so 2 marks awarded. 

Q4b Name two waste substances which pass from the foetus to the mother.  
1.  [1]   2.  [1] 

Student’s response 

1. Urea 
2. Carbon dioxide 

Examiner’s comments 

Urea and carbon dioxide were correctly named as 2 waste substances which pass 
from the foetus to the mother, so 2 marks awarded. 
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Q5a(i) The photograph shows many sperm and an ovum before fertilisation. 

 

 

 

 

 

 

 

 

 

 

Name the part of a sperm, shown in the photograph, that adapts it to swim 
towards the ovum.  [1] 

Student’s response 

Flagellum 

Examiner’s comments 

The part of a sperm which adapts to swim was correctly named flagellum and not 
tail, so 1 mark awarded. 
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Q5a(ii) Sperm use energy moving towards the ovum.  
Name the structures found in a sperm which release energy by respiration.  
[1] 

Student’s response 

Mitochondria 

Examiner’s comments 

Mitochondria were correctly identified as the structures which release energy by 
respiration, so 1 mark awarded. 

Q5b(i) Fertilisation occurs in the oviduct. 
Describe the process of fertilisation.  [2] 

Student’s response 

During ovulation an egg is released from the ovary and moves down the fallopian 
tube.  There the sperm meets the egg and burrows its head into the egg and they 
fuse together restoring the normal diploid condition. 

Examiner’s comments 

The candidate was awarded 1 mark for using the term “fuse” describing the action of 
the sperm and egg.  However, the second mark was not awarded because the 
candidate did not specify that the nuclei of the sperm and egg fuse, but vaguely 
stated that the sperm and egg fuse. 

Q5b(ii) Name the cell produced by fertilisation.  [1] 

Student’s response 

Zygote 

Examiner’s comments 

The cell produced by fertilization was was correctly named as a zygote, so 1 mark 
awarded. 
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Q5b(iii) Describe what happens to this cell as it moves down the oviduct.  [2] 

Student’s response 

As it moves down the oviduct the zygote divides by mitosis forming a ball of cells 
known as the embryo. 

Examiner’s comments 

As this cell moves down the oviduct, the candidate correctly described it divided by 
mitosis and formed an embryo, so 2 marks awarded. 

Q6a Some couples experience infertility problems when trying to conceive a 
child.  
Give three causes of infertility. 

1.  [1]   2.  [1]   3.  [1] 

Student’s response 

1. Impotence in males 
2. Blockages in the fallopian tube, preventing the egg from being released. 
3. The female may have too thin a uterine lining preventing the embryo from 

implanting. 

Examiner’s comments 

3 causes of infertility correctly identified, so 3 marks awarded. 
 

  



 

45 
 

CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q6b(i) The diagram shows the stages of in vitro fertilisation (IVF) which can be 
used to help couples to conceive a child. 

 

 

 

 

 

 

 

 

 

During stage A several ova are removed from the woman’s ovary. 
Describe how the woman’s ovaries are stimulated to produce several ova 
at the same time.  [1] 

Student’s response 

The ovaries are injected with the hormone oestrogen which stimulates them to 
release several ova at once. 

Examiner’s comments 

1 mark was correctly awarded for use of the term “hormone” as an alternative to 
fertility drugs. 
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Q6b(ii) Explain why several ova are removed from the woman’s ovary.  [1] 

Student’s response 

To ensure a greater chance of successful fertilisation occuring 

Examiner’s comments 

The candidate specified that there was a greater chance of successful fertilization, 
so 1 mark awarded. 

Q6c(i) Following stage D, implantation occurs. 
What is implantation?  [2] 

Student’s response 

Implantation is where the embryo implants/attachs itself to the uterus uterine lining 
causing the placenta and umbilical cord to develop 

Examiner’s comments 

Implantation was correctly described with the use of the term “uterus lining” included 
in the answer, so 2 marks awarded. 

Q6c(ii) Name the process which takes place in the embryo, following implantation, 
to produce a variety of tissues and organs.  [1] 

Student’s response 

Mitosis 

Examiner’s comments 

No marks awarded for the wrong answer, mitosis.  The term differentiation was 
required. 
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Q7a During exercise, the cardiac output increases and the muscles in the body 
receive more blood.  
Explain why this is necessary.  [3] 

Student’s response 

Cardiac output is increased because the muscles contract more quickly and 
vigorously during exercise.  Therefore more energy is required.  Blood contains 
oxygen and glucose which the muscles need for respiration to produce energy.  So a 
greater cardiac output means more blood, so more glucose and oxygen to produce 
larger amounts of energy in respiration required for exercise. 

Examiner’s comments 

The candidate was awarded 3 marks for linking muscle contraction to the need for 
more energy/respiration so therefore an increased need for glucose/oxygen.  The 
use of the term “more” was used at least once in the answer. 
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Q7b(i) A group of scientists investigated the effect of exercise on the heart before 
and after a man took part in a fitness programme. 
They measured the man’s heart rate and the volume of blood pumped out 
by his heart during each contraction when exercising. 
They then calculated his cardiac output using the formula: 

 

 
The table shows their results for the man during exercise. 
Use the formula opposite and the data in the table above to calculate the 
change in cardiac output brought about by the fitness programme.  
Show your working.  [2] 

Student’s response 

 Heart rate 
 / bpm 

Volume of blood 
pumped out during 

each 
contraction/cm3 

Cardiac output 
 /cm3 min-1 

Before fitness 
programme 160 38 6080 

After fitness 
programme 125 65 8125 

 

 

 

 

 

Change   2045    cm3min-1 

Examiner’s comments 

The correct value for the change in cardiac output was calculated, so 2 marks 
awarded. 
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Q7b(ii) After the fitness programme the man’s heart was able to pump out a 
greater  volume of blood during each contraction. 
Explain why.  [1] 

Student’s response 

Because the heart is a muscle it became stronger due to the increased contractions 
which allow it to pump out a greater volume of blood each time. 

Examiner’s comments 

Stronger heart muscle was correctly identified as the reason for a greater volume of 
blood being pumped as a result of the fitness programme, so 1 mark awarded. 

Q8a Whooping cough is a communicable bacterial infection of the respiratory 
system. 
Suggest how the whooping cough bacteria spread from one person to 
another.  [1] 

Student’s response 

Airborne droplet infection. 

Examiner’s comments 

The candidate was awarded 1 mark for correctly stating that whooping cough is 
spread by droplet infection. 

Q8b(i) The vaccine for whooping cough brings about active immunity. 
What is active immunity?  [1] 

Student’s response 

Where lymphocytes produce their own antibodies to combat the infection. 

Examiner’s comments 

1 mark correctly awarded for lymphocytes producing antibodies. 
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Q8b(ii) Suggest what is present in the vaccine to bring about active immunity.  [1] 

Student’s response 

A weakened form of the whooping cough bacteria. 

Examiner’s comments 

1 mark correctly awarded for the whopping cough vaccine containing a weakened 
form of the bacteria.  

Q8c(i) The graph shows the effect of a vaccination programme on the number of 
children with whooping cough in a large population. 
The children were vaccinated against whooping cough at six months old 
and again at three and five years old. 

 

 

 

 

 

 

 

 

Describe one similarity and two differences between the effects of the V1 
and V2 vaccinations on the number of whooping cough cases. 
Similarity  [1]   Difference 1  [1]   Difference 2  [1] 
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Student’s response 

Similarity After each vaccination there was a reduced number of children with 
whooping cough 

Difference 1 After V1 there was a greater drop in the number of children who had 
whooping cough compared to V2 (V1 = 38 → 12)( V2 = 12 → 6) 

Difference 2 Another difference is that after V2 the children didn’t need another 
vaccination for 2 years whilst after V1 they need a vaccination 1 ½ 
years later. 

Examiner’s comments 

The candidate was awarded 1 mark for giving a correct similarity between the V1 
and V2 vaccinations, a reduction in the number of children with whooping cough.  A 
greater drop in numbers after the V1 vaccination compared to V2 was correct and 
awarded 1 mark.  However, the faster decrease in numbers of children with 
whooping cough after the V1 vaccination was not identified so a third mark was not 
awarded. 

Q8c(ii) What term is used to describe the second and third (V2, V3) vaccines in 
the vaccination programme?  [1] 

Student’s response 

Booster vaccines 

Examiner’s comments 

Booster vaccines was correctly awarded 1 mark. 

Q8c(iii) Explain the advantage to these children of receiving V2 and V3.  [1] 

Student’s response 

It increases there antibody levels providing them with greater immunity. 

Examiner’s comments 

The candidate did not make reference to an increase in memory cells or longer term 
immunity after receiving the V2 and V3 vaccinations. 
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Q8c(iv) Suggest one reason for the increase in the number of children with 
whooping cough after the age of 10 years old.  [1] 

Student’s response 

Because the children haven’t had a vacine in 5 years there antibody levels have 
dropped below the point where they’re immune to the cough. 

Examiner’s comments 

In response to why there was an increase in the number of children with whooping 
cough after the age of 10, the candidate was awarded 1 mark for correctly stating 
that it was 5 years since their previous vaccination. 

Q9a(i) Huntington’s disease is a genetic condition that can be inherited. 
The allele causing Huntington’s disease (H) is dominant over the normal 
allele (h).  
Give the possible genotypes of a person with Huntington’s disease.  [2] 

Student’s response 

XHY   or   XHXh 

Examiner’s comments 

The candidate was awarded no marks as the wrong genotypes were given in the 
answer. It would appear the candidate thought Huntington’s disease is sex-linked. 
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Q9a(ii) The pedigree diagram shows the inheritance of Huntington’s disease in a 
family. 

 

 

 

 

 

 

Give the genotype of the mother. 
Use evidence from the pedigree diagram to explain your answer.  
Genotype  [1]   Explanation  [3] 

Student’s response 

Genotype   XH Xh 

Explanation   The mother is heterozygous because some of her off spring do not 
have Huntington’s disease and are homozygous recessive.  This wouldn’t be 
possible if she was homozygous dominat (X H X H) because then all her children 
would have Huntington’s. 

Examiner’s comments 

The candidate was awarded the mark for the genotype of the mother even though it 
suggested the condition was sex-linked.  The candidate had already been penalized 
for this line of thinking in part (a) (i).  Two pieces of correct evidence were provided 
for this conclusion and so 2 marks were awarded. 
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Q9b(i) Down’s syndrome is another genetic condition. 
Genetic screening can be used to identify if Down’s syndrome is present in 
the genome of a foetus. 
What is a genome?  [1] 

Student’s response 

A genone is a small part of the DNA that codes for certain characteristics (plural of 
gene) 

Examiner’s comments 

The candidate did not give the correct definition of a genome as being the total 
amount of genetic material/DNA in the foetus.  No marks awarded. 

Q9b(ii) Name a test which is used to screen for Down’s syndrome.  [1] 

Student’s response 

Amniocentesis 

Examiner’s comments 

Amniocentesis was given as the correct answer so 1 mark was awarded. 

Q9b(iii) Describe one ethical issue associated with genetic screening.  [1] 

Student’s response 

One ethical issue is that amniocentesis has a 1 in 10 chance of the mother 
miscarriaging.  Therefore, some argue that the risks to the baby’s life because of 
genetic screening are too great. 

Examiner’s comments 

The candidate, in response to an ethical issue associated with genetic engineering, 
stated there was an increased risk of a miscarriage, so was correctly awarded 1 
mark. 
  



 

55 
 

CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q10a Drug trials have to be carried out on modern medicines before they can be 
licensed for use.   
Complete the table by filling in the two empty boxes.  [2] 

Student’s response 

Type of trial Drug tested using Reason for the trial 

1   Pre-Clinical Cells and tissues To check if drug is  
effective 

2      Clinical Patients that suffer from 
the disease. 

To determine 
 the optimum dose 

 

Examiner’s comments 

2 marks were awarded for the correct completion of the table, a pre-clinical trial and 
the use of humans/patients in the clinical trial. 

Q10b(i) Give one other way the drug might be tested in trial type 1.  [1] 

Student’s response 

On animals 

Examiner’s comments 

Animals was correctly awarded 1 mark. 
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Q10b(ii) Give one other reason why it is necessary to carry out trial type 1.  [1] 

Student’s response 

To make sure that the drug is safe and doesn’t have any unwanted side affects 
which could kill humans for example. 

Examiner’s comments 

The candidate did not make reference to the drug possibly being toxic, so no mark 
was awarded. 

Q10c Explain why it is important to determine the optimum dose of the drug.  [2] 

Student’s response 

Because if the drug is taken in too large a quantity the patient may overdose and 
become even more sick.  If it is taken in too small a quantity it will be innefective. 

Examiner’s comments 

The candidate was awarded 2 marks for correctly stating that too much of the drug 
may cause an overdose and become more sick/unwanted side effects and too little 
may be ineffective. 

Q10d The results of the trials are validated by peer review. 
What is peer review?  [1] 

Student’s response 

Peer review is where scientists study each other’s work to make sure that it is 
accurate and correct. 

Examiner’s comments 

The candidate correctly stated that peer review was the checking of work by 
scientists, so 1 mark was awarded. 
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Q11a An investigation into the population of tawny owls in southern Finland has 
shown changes in their survival over a number of years relative to the snow 
depth on the ground. 
Tawny owls feed on lemmings. These are small mouse-like animals which 
are easier to see when the winter snow depth is low.   
Suggest why the number of tawny owls increased when the winter snow 
depth was low.  [2] 

Student’s response 

The tawny owls increase in number when the snow depth is low because it is easier 
to hunt the lemming meaning more of them survive. 

Examiner’s comments 

The candidate was correctly awarded 1 mark for stating that the number of tawny 
owls increased because the low snow depth meant it was easier for them to hunt the 
lemmings. 
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Q11b Tawny owls found in southern Finland may have brown feathers or light grey 
feathers. 
Feather colour is an inherited condition. 
Both types of tawny owl are preyed on by eagle owls. 
The graph shows the percentage of both types of tawny owl in different 
depths of snow. 

 

 

 

 

 

 

Explain how natural selection brings about the change in the percentage of 
the tawny owls with brown feathers as the winter snow depth decreases. 
In this question, you will be assessed on your written communication 
skills, including the use of specialist scientific terms.  [6] 

Student’s response 

As the winter snow depth decreases the percentage of brown feather tawny owls 
compared to grey feathered tawny owls increases.  This is because with less snow 
the brown feathers are able to blend in against the trees and plants which are no 
longer white with snow.  Therefore, they are better camoflauged from their predator, 
the Eagle Owl.  Natural selection brings about this change because the brown-
feathered tawny owls can survive whilst the grey feathered owls which are less-well 
camoflauged don’t.  Therefore, the population/percentage of the grey owl decreases 
when the snow depth is low.  However, for the brown owl they’re able to survive, 
reproduce and pass on their desirable characteristic of being brown to their offspring 
when the winter snow depth decreases causing their population and percentage to 
increase as a result. 

Examiner’s comments 

The candidate was awarded 4 marks for this question for stating 4 correct biological 
points with good QWC.  No reference was made to fewer brown owls being eaten by 
eagle owls and passing their genes on to their offspring.  Either of these points, with 
the good quality QWC, would have secured 6/full marks.  
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Q11c Scientists believe the changes to the depth of winter snow is caused by 
global warming.  
If global warming continues for the next 30 years, suggest what may happen 
to the population of tawny owls with light grey feathers.  [1] 

Student’s response 

The population of light feathered tawny owls will decrease as global warming 
continues. 

Examiner’s comments 

This question did not appear to be answered, so no marks were awarded. 
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Higher Tier 
You must wear safety glasses when carrying out the tasks.  
Task 1: The effect of temperature on the respiration of yeast 

Instructions 
1 Label each of four boiling tubes with a temperature (15°C, 30°C, 45°C and 60°C) 

and your initials. 
2 Weigh 4 g of sugar, 3 g of yeast and add 100 g of flour into a 250 cm3 beaker. 
3 Slowly add 120 cm3 of water to the beaker containing the sugar, yeast and flour. 

Stir until the dough mixture is a smooth paste. 
4 Use a syringe to add the dough mixture into each boiling tube until it reaches the 

50 mm line marked on the tube. Be careful not to get the dough mixture on the 
sides of the boiling tube. 

5 Place each boiling tube in the appropriate water bath and leave for 30 minutes. 
6 After 30 minutes use a ruler to measure the height in millimetres of the dough in 

each boiling tube. Record each height in Table 1 on the next page. 
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Q1a Complete Table 1 below by:  adding appropriate column headings with units.  
[2] 

Q1b Complete Table 1 below by:  recording the height of the dough/mm after 30 
minutes at each temperature.  [1] 

Q1c Complete Table 1 below by:  calculating the increase in the height of the 
dough/mm at each temperature.  [2] 

Student’s response 

Table 1 

Temperature 
/°C 

Height of mixture/mm Increase in height of 
dough/mm at start after  

30 minutes 

15 
(Room 

temperature) 
50 68 18 

30 50 87 37 

45 50 125 75 

60 50 76 26 

 

Examiner’s comments 

Q1a The candidate was awarded 2 marks for inserting an appropriate column 
heading into the table of results. Correct units were also added. 

Q1b The height of the dough at each temperature was correctly recorded, so 1 
mark awarded. 

Q1c The increase in height of the dough at each temperature was correctly 
calculated, so 2 marks awarded. 
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Q2a On the grid below use the results from Table 1 to draw a line graph of the 
increase in height of the dough at each temperature.  

 Label the x-axis and the y-axis, including appropriate units  [1] 

Q2b Select appropriate scales for the x-axis and the y-axis, which use at least 
half of the grid.  [2] 

Q2c Plot the points accurately.  [2] 

Q2d Use a ruler to join the points with straight lines.  [1] 

Student’s response 

 

 

 

 

 

 

 

 

 

 

 

 
 
Examiner’s comments 

Q2a Both the x and y axes were correctly labelled with appropriate units, so 1 mark 
awarded. 

Q2b Both axes were correctly scaled with the whole grid used, so 2 marks awarded. 

Q2c All points were correctly plotted, so 2 marks awarded. 

Q2d Straight lines were drawn to join the plotted points indicating that a ruler was 
used. 1 mark correctly awarded.  
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Q3 Describe the trend shown by your results. 
Include data to support your answer.  [2] 

Student’s response 

As the temperature increases, the increased height of the dough also increases but 
only up to a certain temperature.  My graph showed that at 15°C the increased 
height was 18mm.  Then when we increased the temperature for another test tube 
increased height increased to 37mm, then at 45°C the increased height was 75mm.  
But at the even higher temperature of 60°C, the increased height of the dough only 
rose to 26mm.  Telling us that yeast respires at an optimum temperature. 

Examiner’s comments 

The candidate was awarded 2 marks.  A correct trend was identified, an increase in 
temperature resulted in an increase in the height of the dough.  An optimum 
temperature at which the yeast respires was also identified, and beyond this 
temperature, there was a decrease in the height of the dough.  Appropriate data was 
used throughout to support the answer. 

Q4 Suggest how you could improve the reliability of your results.  [2] 

Student’s response 

I could have taken more test tubes with dough mixture for each temperature and 
recorded the increased height of the dough and averaged them.  I could also have 
repeated the experiment a couple of times and then recorded the increased heights 
of the dough and averaged them. 

Examiner’s comments 

The candidate showed understanding of the term reliability by stating that the 
experiment could be repeated and an average height of the dough calculated.  Two 
marks were awarded. 
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Task 2: Transpiration 
Instructions 

Q1a Record which surface/surfaces of each leaf are covered with petroleum jelly 
from the table in the Confidential Candidate Set-up Instruction Sheet, to 
Table 2 opposite. Leaf D has been completed for you.  [1] 

Examiner’s comments 

How the surfaces were each treated with the petroleum jelly were correctly recorded 
in the table of results, so 1 mark was correctly awarded. 

Q1b Transfer the results for the mass of each leaf/g at the start from the table in 
the Confidential Candidate Set-up Instruction Sheet, to Table 2 opposite.  [1] 

Examiner’s comments 

The mass of each leaf at the start of the experiment was correctly recorded in the 
table of results, so 1 mark awarded. 

Q1c Suggest how the measurements of the leaf masses could be made more 
accurate.  [1] 

Student’s response 

By using a top-pan balance and recording to two decimal places. 

Examiner’s comments 

The candidate did not state that a more accurate balance, measuring to 3 decimal 
places, should be used.  As a result, a mark was not awarded. 
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Q2a Remove leaf A from the “washing line”. Remove the paper clip and reweigh 
the leaf.   

Q2b Record the mass of leaf A after 24 hours in Table 2.  

Q2c Repeat steps (a) and (b) for leaves B, C and D in turn.  [1] 

Examiner’s comments 

The mass of each leaf after 24 hours was correctly recorded in the table of results, 
so 1 mark awarded. 

Q3 Complete Table 2 by calculating the change in mass of each leaf.  [2] 

Student’s response 

 
Table 2 

Leaf Surface covered by 
petroleum jelly 

Mass of leaf/g Change in mass of 
leaf/g at start after  

24 hours 

A surfaces uncovered 2.74 2.08 0.66 

B upper surface 2.80 2.34 0.46 

C lower surface 2.91 2.70 0.21 

D Upper and lower 2.87 2.67 0.20 

 

Examiner’s comments 

The change in mass of each leaf was correctly calculated and recorded in the table 
of results.  As a result, 2 marks were awarded. 
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Q4a On the grid below, draw a bar chart of the change in mass of each leaf. 
Label the x-axis with the independent variable and identify each of the bars.  
[2] 

Q4b Label the y-axis with the dependent variable and include appropriate units.  
[1] 

Q4c Select an appropriate scale for the y-axis, which uses at least half of the 
grid.  [1] 

Q4d Plot the bars accurately.  [2] 

Student’s response 
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Examiner’s comments 

Q4a The candidate correctly labelled the x-axis with leaves A, B, C and D which 
was the independent variable. Each bar was also correctly identified.  Two 
marks were awarded. 

Q4b The y-axis was correctly labelled with the change in mass of the leaves which 
was the dependent variable.  One mark was awarded. 

Q4c The y-axis was suitably scaled using over half of the available grid, so 1 mark 
was awarded. 

Q4d All 4 bars were correctly plotted, so 2 marks awarded. 
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Q5a Water is lost from leaves by transpiration through stomata. 
 Use this information to explain the difference in the results for leaves  

B and C.  [1] 

Student’s response 

Leaf B had greater loss of water through the stomata than C as it lost 0.46g of water 
wheras C lost 0.21g of water.  This tells us that there is more water lost through the 
stomata on the bottom of the leaf then top of the leaf.  Indicating that there is more 
stomata on the bottom of the leaf for water to ovaporate out of. 

Examiner’s comments 

The candidate correctly concluded that leaf B had lost more water than leaf C and 
emphasized this with a correct use of data.  However, a suitable comparison was not 
made between leaf B and C when linking this loss of water to the number of stomata 
on the lower surface of leaf B and the number on the upper surface of leaf C.  
Therefore, the mark was not awarded. 

Q5b Give two variables, other than the independent and dependent, which were 
difficult to control in this experiment.  
1.  [1]   2.  [1] 

Student’s response 

1. The humidity in the air 
2. If there was wind or a breeze. 

Examiner’s comments 

The candidate was awarded 1 mark for correctly identifying humidity as a variable 
which would have been difficult to control.  However, since the experiment was 
carried out indoors wind would have had no impact so this suggestion was correctly 
marked wrong.  The candidate did not make reference to the size of leaf and the 
thickness of the layer of petroleum jelly as other suggestions.  As a result, only 1 
mark was awarded. 
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Q1a Pupils investigated the energy content of plain digestive biscuits and 
chocolate digestive biscuits. 
They placed 20 cm3 of water in a boiling tube and recorded its temperature. 
They then placed a sample of biscuit into a crucible. 
They set the biscuit alight and placed the crucible under the boiling tube. 
When the biscuit had completely burned, the pupils recorded the 
temperature of the water again. 
The diagram shows some of the apparatus they used.  
Complete the diagram to show the set-up of the boiling tube at the start of 
the investigation.  [2] 

Student’s response 

 

 

 

 

 

 

 

 

 

 

 

Examiner’s comments 

The candidate was awarded 2 marks for correctly adding water and a thermometer 
to the boiling tube. 
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Q1b The table shows the results the pupils obtained. 
Complete the table to show the rise in temperature of the water for the plain 
digestive biscuit.  [1] 

Student’s response 

Type of 
biscuit 

Mass of 
biscuit / g 

Temperature of 20 cm3 of 
water/°C Rise in water 

temperature  
/ °C Before burning After burning 

plain 
digestive 2.7 18 37 19 

chocolate 
digestive 2.4 18 52 34 

 

Examiner’s comments 

The rise in temperature of the water was correctly calculated as 19, so 1 mark was 
awarded. 
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Q1c The equation below is used to calculate the energy content of a food 
sample.  

 
 
 
 

Use the equation to calculate the energy content of the chocolate digestive 
biscuit.  
Show your working. [2] 

Student’s response 

 

 

 

2866   J 

Examiner’s comments 

The energy content of the chocolate digestive biscuit was correctly calculated as 
2856J, so 2 marks were awarded. 

Q1d(i) The pupils then calculated the energy content per gram for each biscuit. 
Explain why this was necessary in this experiment.  [1] 

Student’s response 

Question not answered by candidate 

Examiner’s comments 

The candidate did not attempt to answer this question so no marks were awarded.  
Candidates were expected to use the table to see that each type of biscuit had a 
different mass. 
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Q1d(ii) The calculated energy content for the plain digestive biscuit was 591 J per 
gram.  
The value given on the packet is 20710 J per gram.  
Suggest two reasons why the result obtained by the pupils was lower than 
the value given on the packet.  [2] 

Student’s response 

1. Energy in the form of heat was lost in the surrounding air, lowering the rise in 
temperature in water 

2. Energy in the form of heat was absorbed into the glass, lowering the rise in 
temperature in water 

Examiner’s comments 

The candidate suggested 2 correct reasons for the difference in the calculated 
energy content of the biscuit and the energy on the packet of biscuits.  Some heat 
energy had been lost to the air and some had been absorbed by the glass boiling 
tube. 

Q1d(iii) The energy content per gram is higher for a chocolate digestive than a 
plain digestive biscuit. 
Suggest why.  [1] 

Student’s response 

The chocolate on the chocolate biscuit contains sugar.  Sugar stores a lot of energy. 

Examiner’s comments 

The candidate was awarded 1 mark for correctly suggesting the chocolate digestive 
biscuit had more energy than the plain biscuit because it contained more sugar.  
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Q2 Pupils were asked to investigate the effect of pH on the action of the enzyme 
protease. 
They were provided with cubes of boiled egg white, each weighing 3 g. 
When added to a 1% concentration of protease solution, the protein in the 
boiled egg white is broken down and completely disappears over 10 minutes 
at optimum pH. 
The diagram shows some of the apparatus and materials the pupils were 
given.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Describe: 

• how the pupils would set up the experiment to obtain results in five 
minutes. 

• what they would measure as the result. 
• the other variables they would control. 

In this question you will be assessed on your written communication 
skills, including the use of specialist scientific terms.  [6] 
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Student’s response 

The pupils will have all the test tubes containing different solutions such as 2cm acid, 
2cm water and 2cm alkali an electronic water bath that keeps the temperature of 
each test tube the same.  The test tubes would be in a test tube rack in the water 
bath.  The students would then place the exact same amount of size 1% protease 
into each test tube and then place the exact same size cube of egg boiled egg white 
into each test tube at the exact same time.  Have a stop watch for each and a 
student attending each test tube.  As the egg white is placed into each solution start 
a stop watch.  As protease is the enzyme that breaks down protein, the protease 
would break down the egg white.  The time it takes for the cube of boiled egg white 
to disappear due to protease enzyme breaking it down is measured for each solution 
in test tube A, B and C.  The test tube in which the cube of egg white dissappers the 
fastest is the most suitable condition of either, water, acid, or alkali for protease to 
break down the protein.  To have this experiment done in five minutes, you the pupils 
would increase the temperature of the water both as the increase in temperature 
increases the kinetic energy of the enzyme protease and the substrate in the egg 
white s which makes them collide more so more lock and key process could happen 
when specific enzyme and substrate fit and are broken down. 

Examiner’s comments 

The candidate was only awarded 2 marks for this question.  It was correctly stated 
that equal amounts of egg white and protease enzyme were added to each test tube 
as part of the set up, although only 1 mark appeared to be awarded for these correct 
points.  No reference was made to leaving each test tube for the same length of 
time, what would be measured and any controlled variables.  The QWC was good 
made up for the mark that should have been awarded.  Either way, the correct total 
marks awarded was 2.   
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Q3a The photograph shows a light microscope. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Look at the photograph. 
Name parts A, B, C and D. 
A  [1]   B  [1]   C  [1]   D  [1] 

Student’s response 

A Objective lenses 
B Stage 
C Light piece 
D Course focus 

Examiner’s comments 

Parts A, B, C and D of the microscope were correctly identified, so 4 marks awarded. 
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Q3b(i) The photograph shows onion cells on a slide viewed with a light 
microscope. 

 
 
 
 
 
 
 
 
 
 

Name part X.  [1] 

Student’s response 

Nucleus 

Examiner’s comments 

Part X of the onion cell was correctly identified as the nucleus, so 1 mark was 
awarded. 
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Q3b(ii) Make a drawing of the cells in the box below.  
Label the cell wall on your drawing.  [5] 

Student’s response 

 

 

 

 

 

 

Examiner’s comments 

The candidate was awarded 4 marks for the drawing of the onion cells. Marks were 
correctly awarded for the cells in the drawing being representative of those in the 
photograph, correct size and positioning of the nuclei, a double line used to draw the 
cell wall which was correctly labelled. 
 
One mark was not awarded as the cells drawn were not the same size as those in 
the photograph. 
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Q3c Describe how to prepare a slide of onion cells.  [4] 

Student’s response 

Cut a slice of the upper epidermas of an onion.  Place the slice of onion on a slide of 
glass.  Then put a few drops of iodiene solution.  On the slice of onion as the onion 
slice is transparent and iodiene stains the cells, making the nucleus and cell wall 
more visible.  Then using forceps place a cover slip cerfully over the onion slice to 
ensure no airbubbled are formed.  The cover slip is place over the onion slice to 
keep moisture from the iodiene solution in, so that the onion cells do not dry out. 

Examiner’s comments 

The candidate was awarded 4 marks for a clear and accurate account of how to 
make a slide of onion cells. 
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Q4a A teacher investigated the effect of exercising for different lengths of time on 
the pulse rate of two students. 
Each student sprinted for 10 seconds, then 20 seconds, then 30 seconds 
and finally 40 seconds. 
Between each sprint the students rested until their pulse rate returned to 
normal. 
After each sprint they measured their pulse rate in beats per minute. 
The results they obtained were: 
Student A 63, 68, 75, 82 and 
Student B 65, 73, 89, 96. 
Record the results in the table below. 
• Use suitable column headings. 
• Use appropriate units.  [4] 

Student’s response 

Length of  
time  

sprinting/s 

Pulse rate/bpm 

Student A Student B 

“10 63 65 

20 68 73 

30 75 89 

40 82 96 

 
Examiner’s comments 

The candidate was awarded 4 marks for the correct completion of the table.  The 
independent variable/length of time sprinting data was correctly placed in the left 
hand side column.  An appropriate heading and sub headings for the dependent 
variable/pulse rate along with appropriate units were added.  All the results in the 
table were ordered. 
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Q4b(i) Describe the trend shown by both students.  [1] 

Student’s response 

As the length of time spent on sprinting in seconds increaoeil, both students pulse 
rate beats per minute increased also. 

Examiner’s comments 

The correct trend for both students was correctly stated, as sprinting time increased 
so it the pulse rate.  One mark was awarded. 

Q4b(ii) Student A is fitter than student B.  
Use data from the table to support this statement.  [2] 

Student’s response 

Student A’s resting heart rate was lower then sTudent B as it was 63 compared to 
65, Student A’s heart rate civerall was lower then student Bio as in the 40 seciond 
sprint student A’s heart beat per minute was 82bpm compered to student B’s 96 
bpm.  Student A’s results suggest that there heart muscle is stronger then student 
B’o as it pumps more blood in one beat. 

Examiner’s comments 

The candidate was correctly awarded 2 marks for identifying student A had the 
lowest heart rate and was therefore fitter than student B. Appropriate data was used 
to support the answer. 

Q4c(i) Exercise also affects breathing. 
Give two ways breathing changes during exercise.  
1.  [1]   2.  [1] 

Student’s response 

1. Breathing rate increises 
2. Breathing becomes deeper 

Examiner’s comments 

The candidate clearly and correctly identified how exercise affects breathing.  An 
increase in breathing rate and depth of breathing. Therefore 2 marks were awarded.  
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Q4c(ii) Suggest one other short-term and one long-term effect of exercise on the 
body. 
Short-term  [1]   Long-term  [1] 

Student’s response 

Short term Lack of breath 
Long term Heart muscle becomes stronger, being able to pump more blood with 

one pump then before. 

Examiner’s comments 

The candidate was awarded 1 mark for correctly identifying stronger muscles as a 
long term effect of exercise, but did not offer a correct short term effect.  As a result, 
only 1 mark was awarded for this question. 
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Q5a(i) A group of students carried out an experiment to investigate the effect of 
placing potato cylinders into a range of sugar solutions for 24 hours.  
The graph shows the results. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Use the graph to estimate the concentration inside the cells of the potato 
cylinders. 
Explain your answer. 
Concentration  [1]   Explanation  [2] 

Student’s response 

Concentration 0.45   M 
Explanation As the percentage change is mass of potato cylinder is 0 here, 

suggesting that water molecules moving in and out of the potato 
cylinder are the same.  Osmosis occurring here suggesting that 
the concentration outside the potato cylinder is the same 
concentration inside 

Examiner’s comments 

The candidate was awarded all 3 marks for a correct interpretation and 
understanding the graph.  The concentration inside the potato cylinders was 
correctly identified as 0.45M.  This was the concentration which caused no 
percentage change in the mass of the potato cylinders as the concentration inside 
the cylinders and the external solution was the same. 
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Q5a(ii) Describe and explain what has happened to the potato cells placed in 0.9 
M sugar solution.  [3] 

Student’s response 

As the concentration of sugar solution increased, the percentage change on mass of 
potato cylinder decreased.  This suggests that the concentration outside the potato 
cylinder was higher than inside the potato cylinder, so through the process of 
osmosis, when water moleculs move from a more dilute concentration to a more 
concentrated solution through a selectively permable membrane.  The potato 
cylinder cells are increasingly losing water molecules, lowering the percentage 
change in mass.  They become more flacid as concentrats of sugar solution 
increases 0.9M The cells in the potato cylinder are flacid and have lost as much 
water through the process of osmosis.  The cell wall in these cells cell – membrane 
pull away from the cell wall and the cells shrink. 

Examiner’s comments 

The candidate correctly described a decrease in mass of the potato cylinder placed 
in the 0.9 M sugar solution and then proceeded to accurately explain this decrease in 
terms of osmosis and the difference in concentration inside and outside the potato 
cylinder.  Water crossing a selectively permeable membrane was also included in 
the answer.  The candidate’s response is worth 3 marks. 

Q5a(iii) Give the term used to describe the potato cells after 24 hours in the 0 M 
sugar solution (water).  [1] 

Student’s response 

turgid 

Examiner’s comments 

One mark was correctly awarded for the answer “turgid.” 
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Q5b(i) Red blood cells react differently when placed in 0 M sugar solution. 
Give the term used to describe the red blood cells after 24 hours in 0 M 
sugar solution.  [1] 

Student’s response 

lysis 

Examiner’s comments 

One mark was correctly awarded for the answer “lysis.” 

Q5b(ii) Explain why the 0 M sugar solution has a different effect on red blood cells 
compared to potato cells.  [2] 

Student’s response 

Blood cells do not have a cell wall unlike plant cells, to restrict the expansion of water 
molecules moving into the red blood cell.  Unlike the red blood cell the plant cells 
membrane is restricted in expansion due to the cell wall and only can take in so 
much water through the process of osmosis.  The red blood cell undergoes lysis and 
bursts as cell membrane hold all water entering the blood cell. 

Examiner’s comments 

The candidate correctly stated that the red blood cell does not have a cell wall unlike 
a plant cell and then explained that the cell wall would prevent the plant cell from 
bursting.  The red blood cell would lyse due to the absence of a cell wall.  Two marks 
awarded. 
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Q6a The diagram shows the result of the experiment that led to Fleming’s 
discovery of penicillin.  

 
 
 
 
 
 
 
 
 
 
 
 

Explain why the clear area appeared on the agar plate.  [3] 

Student’s response 

Penicillin kills bacteria, so as the penicillin diffuses out in the agar plate it kills the 
bacteria, creating a clear zone. 

Examiner’s comments 

The candidate was correctly awarded 2 marks for offering 2 of the available 3 
answers.  The penicillin diffused trough the agar and killed bacteria. 

Q6b Name the two scientists who later developed the large-scale production of 
penicillin for medical use.  [2] 

Student’s response 

Franklin   and   Hopkins 

Examiner’s comments 

The candidate incorrectly identified the 2 scientists who developed the large – scale 
production of penicillin.  No marks were awarded. 
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Q7a(i) A pupil set up a potometer to investigate the effect of three different factors 
on the rate of transpiration in a leafy shoot by measuring the rate of bubble 
movement.  
The diagram shows the apparatus the pupil used.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Explain why the pupil set up the potometer under water.  [1] 

Student’s response 

As transpiration is the uptake and evaporation of water in a plant, so the bubble 
measures how much water is being taken up. 

Examiner’s comments 

The candidate did not know that setting up a potometer under water prevented air 
bubbles.  As a result, no marks were awarded. 
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Q7a(ii) It is important to seal the joints of the potometer with petroleum jelly. 
Explain why.  [1] 

Student’s response 

To prevent oxygen from entering so it doesn’t effect the movement of the one bubble 
being taken up by the plant, so we can measure the distance travelled by the bubble 
effectively. 

Examiner’s comments 

Sealing the joints of a potometer prevents loss of water through any leaks.  This was 
not specified in the candidate’s answer who stated that oxygen would enter and 
affect the movement of the bubble. 

Q7b(i) The pupil calculated the average rate of bubble movement for each 
environmental condition. The table shows his results. 

  

Environmental 
condition 

Average rate of bubble movement 
/mm min-1 

control 10 

humid 6 

windy 50 

 
Suggest how the pupil created humid and windy conditions around the 
plant.  
Humid  [1]   Windy  [1] 

Student’s response 

Humid Placed a plastic bag over the plant 
Windy Used a fan the produces a wind effect. 

Examiner’s comments 

The candidate was awarded 2 marks for correctly stating that the use of a plastic bag 
over the plant would create humid conditions and the use of a fan would create wind. 
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Q7b(ii) When a control experiment was set up, the average rate of bubble 
movement was 10 mm min–1. 
Suggest what conditions were used for the control experiment.  [1] 

Student’s response 

A plant with the same number of leaves. 

Examiner’s comments 

The candidate did not reference still conditions and low humidity for a control 
experiment, so no marks awarded. 

Q7b(iii) What measurements should the pupil have taken to calculate the average 
rate of bubble movement for the control experiment?  [3] 

Student’s response 

The pupils should have noted the time it took for the bubble to move and then repeat 
this experiment and average her results. 

Examiner’s comments 

The candidate was awarded 3 marks for this question.  The time taken for the bubble 
to move was stated although a certain distance was not specified. The experiment 
repeated to obtain average results was clearly stated. 
 

  



 

95 
 

CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q7c Windy conditions increase the rate of transpiration the most. 
Explain why.  [3] 

Student’s response 

It creates a greater concentration gradient for the water to evaporate off the leaf 
through the stomata.  It keeps the evaporation going of the water off the leaf 
occurring continuously so the water being evaporated off needs more water taken in 
to accommodate this loss of water. 

Examiner’s comments 

The candidate was only awarded 1 mark as a result of a lack of detail and 
comparative terms.  Whilst 1 mark was correctly awarded for wind causing an 
increase in the concentration gradient, the candidate did not explain why this would 
happen due to the wind taking water molecules away.  No emphasis was placed on 
“more” evaporation of water taking place. 

Q7d(i) The pupil removed some of the leaves from the shoot and repeated the 
experiment carried out in windy conditions. 
Predict how this will affect the rate of transpiration in the shoot.  [1] 

Student’s response 

The rate of transpiration will slow down. 

Examiner’s comments 

The candidate was awarded 1 mark for stating that a reduction in the number of 
leaves from the plant would decrease the rate of transpiration. 
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Q7d(ii) Give the factor the pupil was investigating in this experiment.  [1] 

Student’s response 

Number of leaves on a plant that effects the rate of transpiration 

Examiner’s comments 

The number of leaves as an alternative to the surface area/number of leaves was 
given as an answer to this question and 1 mark was awarded. 

Q7e Not all of the water taken up by the leafy shoot was lost in transpiration.  
Give two other ways the leafy shoot may have used some of the water.  
1.  [1]   2.  [1] 

Student’s response 

1. Photosynthesis 
2. Transport of minerals in the plant. 

Examiner’s comments 

Photosynthesis and transport of minerals were correctly given as 2 ways a plant 
would use water and explain why all the water taken up would not be lost as 
transpiration.  As a result, the candidate was awarded 2 marks. 
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