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Q1

Four adaptations of a leaf and parts of a leaf are given below.
Draw a line to link each adaptation to the part of the leaf which has that
adaptation. [3]

Student’s response
Adaptation

Part of the leaf

Layer with no cells that is transparent
to allow light through

Palisade mesophyll

Area that allows diffusion of gases
throughout the leaf

Spongy mesophyll

Layer with tightly packed cells
containing the most chloroplasts for
maximum photosynthesis

Intercellular air space

Layer with cells that carry out some
photosynthesis and have a large
surface for gas exchange

Waxy cuticle

Examiner’s comments
Candidate correctly linked each adaptation to the appropriate part of the leaf.
[3 marks awarded]
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Q2

The photograph shows light-bellied brent geese in Strangford Lough in
Northern Ireland. [2]

Read the passage below about these geese and answer the questions that follow.

Light-bellied brent geese migrate from their summer breeding ground in the
Arctic to Strangford Lough each year to spend the winter.
In the Arctic, light-bellied brent geese feed on grasses. These grasses are also
found in abundance in Strangford Lough.
In the Arctic snowy owls and Arctic foxes feed on the geese.
Arctic foxes also feed on small animals called lemmings.
Lemmings feed on the same grasses as these brent geese.

Q2a

Complete the food web below by writing the names of the organisms in the
empty boxes. [4]

Student’s response
Artic Snowy Owls

Artic Foxes

light-bellied brent geese

Lemmings

Grasses
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Examiner’s comments
Candidate inserted the all the organisms in the boxes in the correct places to
complete the food web. Candidates correctly drew arrows on the food web to show
the direction of energy transfer between the different organisms.
[4 marks awarded]

Q2b

Give two biotic factors that affect the population of the light-bellied brent
geese in the Arctic.
1. 2. [2]

Student’s response
1. Preditors
2. Amount of food (grasses)

Examiner’s comments
Candidate stated that predators and the amount of grass were two biotic factors that
affect the population of the light-bellied geese.
[2 marks awarded]
The number of lemmings decreased in one year in the Arctic.

Q2c

Describe and explain how this would affect the light-bellied brent geese
population. [2]

Student’s response
Because of the decease of lemming the Artic Foxes would find less of them meaning
the Artic Foxes will eat Light-bellied brent gesse instead meaning a decrease in their
population.

Examiner’s comments
Candidate described a decrease in the brent geese population and explained that
the foxes will eat more geese.
The population of light-bellied brent geese in Strangford Lough each winter makes
up 75% of the world population of these geese.
In 2016 the number of light-bellied brent geese counted in Strangford Lough
was 22 500.
[2 marks awarded]
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Q2d

Calculate the world population of light-bellied brent geese in 2016. [2]
Show your working

Student’s response

30,000

Examiner’s comments
The answer given for the calculation was correct.
[2 marks awarded]
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Q3

Students investigated the action of an enzyme that is found in saliva and parts
of the digestive system.
They placed different solutions into holes in starch agar in a Petri dish.
Starch agar is a jelly-like substance containing starch.
The students left the solutions in the holes for several hours.
They then stained the starch agar blue-black with iodine solution.
The diagram below shows the results at the end of their experiment. [2]

The starch agar surrounding the hole containing saliva was yellow-brown at
the end of the experiment.

The starch agar surrounding the hole containing saliva was yellow-brown at the end
of the experiment.

Q3a

Explain why. [2]

Student’s response
This is because there is no starch left in the areas stained yellow-brown, because
the enzyme in saliva has broken it down.

Examiner’s comments
Candidate did not identify that amylase was present for the 1st mark. Candidate
correctly stated that there was no starch left.
[1 mark awarded]
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The starch agar surrounding the hole containing saliva and acid was blue-black at
the end of the experiment.

Q3b

Explain why. [2]

Student’s response
The acid has too high or too low a pH for the enzyme in saliva meaning the enzyme
has denatured.

Examiner’s comments
Candidate correctly explained that the enzyme was denatured because of the
different pH for one mark. Candidate did not explain that because of this the starch
was not broken down and was not awarded the 2nd mark for the question.
[1 mark awarded]
The starch agar surrounding the hole containing boiled saliva was blue-black at the
end of the experiment.

Q3c

Use your knowledge of enzyme theory to explain why. [3]

Student’s response
The boiled saliva has had its enzyme denatured this is because it has too high a
temperature meaning its active site had changed. Meaning the enzyme and
substrate can no longer fit together. Meaning no substrate broken down or product
formed.

Examiner’s comments
Candidate correctly explained that the enzyme was denatured because of the high
temperature, that this meant that the active site of the enzyme has changed shape
and that the enzyme and substrate no longer fitted.
[3 marks awarded]
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Q3d

The starch agar surrounding the hole containing pea extract was yellowbrown at the end of the experiment.

Q3d(i) Suggest what was present in the pea extract to cause this. [1]
Student’s response
Starch

Examiner’s comments
Candidate did not state that amylase was present in the pea extract.
[0 marks awarded]
Peas contain starch. A reaction takes place in peas within a few hours after they are
picked. This reaction causes the peas to taste sweeter.

Q3d(ii) Use the results from the pea extract to explain why. [2]
Student’s response
The pea extract had turned the starch from the starch agar into glucose, causing it to
become sweet. This was due to the enzymes breaking down the starch.

Examiner’s comments
Candidate correctly explained that the starch had been broken down for the 1st mark
and that glucose was produced for the 2nd mark.
[2 marks awarded]
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Q4a

Describe how water balance is maintained in the body.
Include the following in your answer:
•
•
•

the term used to describe the process of maintaining water balance in
the body;
how water is gained by the body;
how water is lost from the body. [6]

In this question you will be assessed on your written communication
skills, including the use of specialist scientific terms.

Student’s response
Maintaining water balance in the body is called osmoregulation. Water balance
means equal amounts gained and lost. The body can gain water by eating (food),
drinking and respiration. On the other hand the body can loose water through feaces,
urine, breathing out and sweating. The hormone ADH is also involved in
osmoregulation as it controls how much water is reabsorbed back into the blood in
the kidneys.

Examiner’s comments
Candidate stated that the process was osmoregulation for one mark. Candidate
stated that the body takes in water in food and drink and also respiration for two
marks. Candidate also stated that water is lost from the body through faeces, urine,
breathing and sweating for two marks. This took the candidate into the top band of
marks. The candidate was awarded the QWC mark.
[6 marks awarded]

Q4b

Describe the action of the hormone that is involved in maintaining water
balance in the body. [2]

Student’s response
Anti-Diuretic Hormone (ADH) is involved in maintaining water balance in the body. It
is produced in the brain and its target organ is the kidney. It increase reabsorbtion of
water back into the blood.

Examiner’s comments
Candidate has correctly identified the hormone involved and also stated that there is
increased reabsorption of water into the blood.
[2 marks awarded]

10
CCEA EXEMPLIFYING EXAMINATION PERFORMANCE

Q5

A plant shoot was grown in light shining from above on Day 1.
The diagram below shows two different regions of the plant shoot, A and B.

The direction of the light was changed at the end of Day 1.
The table below shows the concentration of auxin in regions A and B at the
end of Day 1 and at the end of Day 3.
Concentration of auxin/
arbitrary units

Q5a

Region

At the end of Day 1

At the end of Day 3

A

5

5

B

5

25

Where is auxin produced in the shoot? [1]

Student’s response
In the shoot tip

Examiner’s comments
Candidate gave shoot tip as the correct answer.
[1 mark awarded]
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Q5b(i) Draw an arrow on the diagram to show the direction light is shining from
onto this shoot on Day 3. [1]

Examiner’s comments
Candidate drew an arrow coming from the left side which was the correct response.
[1 mark awarded]

Q5b(ii) Explain your answer to part (i). [1]
Student’s response
The hormone auxin moves to the shaded side of the shoot when in contact with light.

Examiner’s comments
Candidate stated that the auxin has moved to the shaded side.
[1 mark awarded]
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Q5c

The diagram below shows one plant cell from the shoot before it is affected
by auxin.
Draw another diagram of this cell in the empty box to show how it would
appear after it is affected by auxin. [2]

Student’s response

Examiner’s comments
Candidates diagram shows all parts of the cell included with the length of the cell
increased.
[2 marks awarded]
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Q5d(i) Describe the appearance of the plant shoot at the end of Day 3. [1]
Student’s response
The plant shoot will be bending towards the left side.

Examiner’s comments
Candidate correctly stated that the shoot will bend towards the left.
[1 mark awarded]

Q5d(ii) Explain why this has happened in the plant shoot by the end of Day 3. [1]
Student’s response
This is because auxin causes cell elongation meaning the side with the most auxin
will grow. Causing the plant to bend to the left.

Examiner’s comments
Candidate did not specify that the elongated cells were on the shaded side.
[0 marks awarded]
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Q6

Insulin is a hormone that lowers the blood glucose level.
A girl with Type 1 diabetes ate a large meal.
She injected herself with insulin 30 minutes later.
The graph below shows her blood glucose level.

Q6a

Name the target organ for insulin. [1]

Student’s response
Liver

Examiner’s comments
The candidate correctly identified the liver as the target organ.
[1 mark awarded]
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Q6b

Other than injecting insulin, give one way people with Type 1 diabetes can
lower their blood glucose level. [1]

Student’s response
Healthier Diet.

Examiner’s comments
The candidates answer of healthier diet was too vague. Answers linked with diet
needed to mention that the diet had to contain less sugar.
[0 marks awarded]
Use the graph opposite to answer the following questions.

Q6c

How much had the girl’s blood glucose level increased 30 minutes after
eating her large meal? [2]

Student’s response

2.6 mmolL–1

Examiner’s comments
The calculation was correct.
[2 marks awarded]
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Q6d

The girl did not eat anything after her large meal.
Another hormone called glucagon acts in the opposite way to insulin.
It raises the blood glucose level if it falls too low.

Q6d(i) What evidence from the graph suggests that the girl produced
glucagon? [2]

Student’s response
After 90 minutes the blood glucose levels began falling until the 90 minute mark
Where it began to increase over time showing that glucagon was produced, helping
to increase.

Examiner’s comments
The candidate stated that the glucose fell and then increased after 90 minutes.
[2 marks awarded]

Q6d(ii) Suggest two ways glucagon acts to raise the blood glucose level. [2]
Student’s response
1. decrease rate of respiration.
2. convert glycogen back to glucose.

Examiner’s comments
The candidate gave two correct statements to suggest how glucagon acts.
[2 marks awarded]
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Q7a

Clover plants have root nodules that contain nitrogen-fixing bacteria.
The diagram below shows two clover plants.
Diagram removed due to copyright issues.
The removed diagram showed plant X with more leaves, larger leaves
and more root nodules than plant Y. The root nodules were labelled on
each plant.

Q7a(i) Use your knowledge of the nitrogen cycle to explain why clover plant X
shows more growth than clover plant Y. [3]

Student’s response
Plant X shows more growth that cover plant Y because plant X has more root
nodules. Nitrogen-fixing bacteria turns nitrogen gas into nitrates. Nitrogen-fixing
bacteria is found around root nodules. So a plant with more nitrogen fixing bacteria
will have more nitrates. Nitrates are absorbed against a concentration gradient by
plants and used to make proteins. Proteins are used for growth and repair.

Examiner’s comments
Candidate correctly identified from the diagram that plant X had more root nodules.
Candidate then also correctly stated that the bacteria in the root nodules were
nitrogen fixing bacteria and gave the correct conversion that these bacteria carry out.
[3 marks awarded]
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The nitrogen-fixing bacteria in the root nodules obtain a substance from the clover
plant which they need for respiration.

Q7a(ii) Name this substance. [1]
Student’s response
Nitrates

Examiner’s comments
Candidate gave nitrates as the substance which is incorrect.
[0 marks awarded]

Q7b

Crops grow better in fields when there are less weeds present.

Q7b(i) Suggest why. [1]
Student’s response
More nitrates for crops.

Examiner’s comments
Candidate correctly suggested that there would be more nitrates available for the
crops when there are less weeds present.
[1 mark awarded]
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Clover plants can be grown by farmers in fields and then ploughed and broken up
into the soil.
This will help the future growth of crops in the field.
One type of bacteria decomposes these clover plants and produces ammonia by
extra-cellular digestion.

Q7b(ii) Name this type of decomposer. [1]
Student’s response
Saphrofitic

Examiner’s comments
Candidate gave saprophytic as the correct answer.
[1 mark awarded]

Q7b(iii) One type of nitrogen bacteria in the soil then acts on the ammonia.
Name and describe the role of these nitrogen bacteria. [2]

Student’s response
This bacteria is called nitrifying bacteria and turns ammonia into nitrates.

Examiner’s comments
Candidate correctly named nitrifying bacteria and also stated the conversion that
these bacteria carry out i.e. ammonia into nitrates.
[2 marks awarded]
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Q8

Nitrates from fertiliser entered a lake that was high in biodiversity with fish and
other animals.
Students sampled the lake:
•
•
•

just before the fertiliser entered the lake (time = 0);
one month after the fertiliser entered the lake;
two months after the fertiliser entered the lake.

The table below shows the students’ results.
Time/
months

Nitrate
concentration

Numbers of
algae

0

low

low

1

high

high

2

low

low

Use the table to help answer the questions that follow.

Q8a

Describe and explain the change in the numbers of algae in the lake
between month 0 and month 1. [2]

Student’s response
During month 1 the nitrate concentration is low making the number of algae is also
low. During month 1 the number of nitrates is high meaning the number of algae is
high. This can be due to things like slurry entering the lake. This is known as
Entrophication.

Examiner’s comments
Candidate correctly stated that the numbers of algae are increasing and that the
levels of nitrates is also increasing.
[2 marks awarded]
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Q8b

Describe and explain how the numbers of bacteria in the lake changed over
the two month period. [3]

Student’s response
Description

During month 0 there would be little bacteria, month 1 there would be
little bacteria, month 2 there would be lots of bacteria.

Explanation

This is because by month 1 all the algae will have died due to lack of
nitrates and shading

Examiner’s comments
For the description candidate needed to say that the numbers of bacteria increased
and then decreased. The candidate did not give this response. For the explanation
the candidate had to explain why the numbers of bacteria changed. This candidate
did not do this, but instead explained why the algae died.
[0 marks awarded]

Q8c

Describe and explain the effect of the fertiliser entering the lake on the
animal biodiversity of the lake. [3]

Student’s response
Due to growing of plants at surface of the water, smaller plants die as a result of no
sunlight. Oxygen depletion from respiring decomposes then will cause ? who cannot
access oxygen to die.

Examiner’s comments
The candidate stated that there was oxygen depletion due to the decomposers and
that the decomposers were respiring. Candidate did not give a description of what
happened to the biodiversity.
[2 marks awarded]
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Q8d

Give the term used to describe the nitrate enrichment of this lake. [1]

Student’s response
Eutrophication.

Examiner’s comments
Candidate gave the correct answer of eutrophication.
[1 mark awarded]

Q9

A student set up an experiment using four flasks A, B, C and D as shown in
the diagram below.
He placed the four flasks in bright light for one hour.

Flask B contained the highest level of oxygen after one hour.

Q9a

Explain why. [3]

Student’s response
This is because the aquatic plant surrounded by water and has carbon dioxide and
light meaning it will perform photosynthesis. Producing oxygen and because it’s just
the aquatic plant the oxygen will not be used up.

Examiner’s comments
Candidate stated that there were only aquatic plants here, also that photosynthesis
was taking place. The candidate then needed to correctly compare the rates of
photosynthesis and respiration. The candidates answer did not incorporate this
comparison so did not obtain the third mark.
[2 marks awarded]
23
CCEA EXEMPLIFYING EXAMINATION PERFORMANCE

Flask A contained the highest level of carbon dioxide after one hour.

Q9b

Explain why. [2]

Student’s response
This is because the fish will produce carbon dioxide in respiration and flask A has the
highest number of fish so there will be more carbon dioxide.

Examiner’s comments
Candidate needed to give a comparison about the fish or give the number of fish for
the 1st mark. This candidate stated that flask A had the highest numbers of fish and
therefore was awarded this mark. For the 2nd mark the candidate needed to link the
number of fish to the process of respiration. The candidate did this.
[2 marks awarded]
Hydrogencarbonate indicator was added to flask D at the start of the experiment.
Give the colour of this indicator after one hour.

Q9c

Explain your answer.

Student’s response
Colour Red

[1]

Explanation This is compensation point, there is equal amounts of photosynthesis
and respiration because there is neither. [1]

Examiner’s comments
Candidate gave the correct colour for the hydrogencarbonate indicator. The
candidate’s answer of compensation point was incorrect. Examiners were looking
for a response stating that there was no respiration and no photosynthesis in this
flask for the 2nd part of the answer.
[1 mark awarded]
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Q1

The table shows the predicted and actual percentage of women who
experienced unexpected pregnancies in a year when different contraceptive
methods were used.

Q1a(i) Which contraceptive method, shown in the table, is the most reliable? [1]
Student’s response
Contraceptive implant

Examiner’s comments
Candidate correctly identified contraceptive implant as the most reliable method.
[1 mark awarded]

Q1a(ii) Suggest one reason for the difference in the predicted and actual
percentage of unexpected pregnancies when the contraceptive pill is
used. [1]

Student’s response
Women did not take the pill everyday.

Examiner’s comments
Candidate gave a correct reason for the difference between the predicted and actual
percentage of unexpected pregnancies.
[1 mark awarded]
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Q1b

Explain how a contraceptive implant works. [2]

Student’s response
4 cm tube is placed under your arm which produces hormones which stop the ovum
from leaving the ovaries. Last 3 years.

Examiner’s comments
Candidate correctly stated that the implant contained hormones and this stopped ova
from being released.
[2 marks awarded]

Q1c

One disadvantage of male sterilisation is that it does not prevent the
transmission of a sexually transmitted infection.

Q1c(i) Explain why. [1]
Student’s response
In male sterilisation they just cut the prostate so sperm can’t leave the testes.
Therefore still can be infected by body fluid.

Examiner’s comments
Candidate did not give a correct reason to explain why male sterilisation does not
prevent the transmission of sexually transmitted diseases and therefore was not
awarded the mark.
[0 marks awarded]

Q1c(ii)

Give one other disadvantage of male sterilisation. [1]

Student’s response
It is impossible or hard to reverse

Examiner’s comments
Candidate correctly stated that it is impossible or difficult to reverse male
sterilisation. Some people object to using artificial contraception.
[1 mark awarded]
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These people do not use artificial contraception but may abstain from sexual
intercourse from day 9 to 19 of the woman’s menstrual cycle.
Sperm can survive for up to five days inside a woman’s body.
The diagram shows a woman’s 28-day menstrual cycle.

Q1d

Suggest why abstaining from sexual intercourse from day 9 to 19 of this
woman’s menstrual cycle could avoid pregnancy. [3]

Student’s response
On the 14 day of the cycle an ova is released (ovulation) which lasts for five days.
This means that between days 14-19 you are at a higher risk of becoming pregnant.
Also between days 9-13, oestrogen and pogesteron levels are high in preparation for
pregnancy which increases the likelihood of a pregnancy.

Examiner’s comments
Candidate correctly stated that ovulation takes place and that it occurs on day 14.
Candidate did not give the fact that there were no sperm present for 3rd mark.
[2 marks awarded]

29
CCEA EXEMPLIFYING EXAMINATION PERFORMANCE

Q2a Angioplasty is a medical procedure carried out in an artery.
The diagram shows the end result of this procedure.

Q2a(i) Why is angioplasty carried out? [1]
Student’s response
To widen the arteries which have been blocked by chlorestral

Examiner’s comments
Candidate correctly stated that angioplasty widens the arteries.
[1 mark awarded]
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Q2a(ii) Name structure X which has been inserted into this artery during
angioplasty. [1]

Student’s response
Stent

Examiner’s comments
Candidate correctly identified X as a stent.
[1 mark awarded]

Q2b

Drugs such as statins and aspirin can help prevent cardiovascular disease.

Q2b(i) How does treatment with statins help prevent cardiovascular disease? [2]
Student’s response
Statins remove clhorestrol which is clogging up the arteries which is stopping the
heart which may cause heart attacks.

Examiner’s comments
Candidate correctly stated that statins removed cholesterol. This was accepted as
“reduced” for the 1st mark, and that this prevents clogging up, i.e. blocking of the
arteries, for the 2nd mark.
[2 marks awarded]

Q2b(ii) How does treatment with aspirin help prevent cardiovascular disease? [2]
Student’s response
Aspirn thins out the blood and makes it less “sticky” therefore this avoids blood
clotting and heart attacks.

Examiner’s comments
Candidate correctly stated that aspirin thins the blood and makes it less sticky.
[2 marks awarded]
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Q3a

The graph shows the pulse rates of three boys before exercise, during
exercise and after exercise.

Q3a(i) On the graph opposite, continue the line for Boy 1 after exercise to find the
time his pulse rate returned to its value before exercise. [1]

Student’s response

Examiner’s comments
Candidate correctly continued the line on the graph with the same gradient.
[1 mark awarded]
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Q3a(ii) Give the time when Boy 1’s pulse rate returned to its value before
exercise. [1]

Student’s response
35 min

Examiner’s comments
Candidate correctly read the time when the boy’s pulse rate returned to its value
before exercise as 35 minutes.
[1 mark awarded]

Q3b

Boy 3 is the fittest.
Use the graph opposite to support this statement. [3]

Student’s response
Boy 3 had the lowest resting heart rate of 65bpm, this means that the heart muscle is
larger than the other boys’ and doesn’t have to work as hard to achieve the same
effects. Boy 3’s heart rate also rose to the lowest value during exercise, 130 bpm,
and finally, boy 3 had the shortest amount of time for it to return to normal after the
exercise as it was 8 minutes after.

Examiner’s comments
Candidate correctly stated that boy 3 had the lowest resting heart rate. Also, that
boy 3’s heart rate rose to the lowest value and that it took the shortest time for boy
3’s pulse to return to normal after exercise.
[3 marks awarded]

Q3c

Give two advantages to the heart of regular exercise. [2]

Student’s response
1. Less chance of depression or anxiety.
2. Helps to keep respiratory system in good shape.

Examiner’s comments
Candidate’s answers did not relate specifically to the question asked about the heart,
but instead gave general answers about the body.
[0 marks awarded]
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Q4

Arteries, veins and capillaries are the three types of blood vessels in the body.
Compare the structure of:
•
•

arteries and veins.
veins and capillaries. [6]

In this question you will be assessed on your written communication
skills, including the use of specialist scientific terms.

Student’s response
Arteries and veins
Arteries don’t have valves like veins due to high blood pressure. Arteries carry blood
at a high pressure therefore it has more muscle fibres so it can expand to smooth out
the blood flow then it can go back to normal. Unlike arteries veins carry blood at a
low pressure therefore it doesn’t need as much muscle fibres instead it has a larger
lumen than arteries smaller thin for diffusion.
Veins and capillaries
Capillaries are thin to allow diffusion of oxygen and other minerals to enter the cells.
It does not have valves like the veins to prevent back flow. Veins have valves
because it carries blood at a low pressure therefore it prevents blood going the
opposite direction. Veins are much thicker than capillaries as if cappillaries had thick
walls this would prevent diffusion.

Examiner’s comments
Candidate correctly stated that arteries do not have valves, that arteries have more
muscle fibres than veins and that veins have a larger lumen than arteries. Each of
these statements was worth one mark.
In the second part of the question candidate correctly stated that capillaries do not
have valves and also that veins have thicker walls than capillaries. These
statements are worth two marks and this then takes the candidate into the top band
of marks.
The candidate was then awarded the QWC mark to make a total of 6 marks for the
question.
[6 marks awarded]
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Q5

Tuberculosis (TB) is a bacterial disease that can be easily spread from person
to person by airborne droplets, e.g. by coughing.

Q5a Describe how a person’s immune system responds to infection by TB
bacteria. [4]

Student’s response
The immune system has lymphocytes which produce antibodies which would attach
on to the TB bacteria’s antigens which would clump them together. Phagocytes
engulf the TB bacteria with or without the anitbodies. The immune system will then
produce memory lymphocytes and the next time the TB bacteria enters the immune
system it will be destroyed easily.

Examiner’s comments
Candidate had point 2, point 3, point 1 and then point 6 from the mark scheme in the
correct contexts.
[4 marks awarded]
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The information in the box gives an example of how one infected person can
result in a large number of infected people in a population, after three years.
One infected person infects 10 other people during year 1.
Each newly infected person from year 1 infects 10 other people during year 2.

Q5b

Calculate the total number of people with TB in this population after three
years. [3]
Show your working.

Student’s response

1000

[3]

Examiner’s comments
Candidate had only correctly worked out the 1st part of the calculation and therefore
was awarded 1 mark out a possible 3 marks.
[1 mark awarded]

Q5c(i) Name the type of chemical used to treat bacterial diseases such as TB.
[1]

Student’s response
antibiotics

Examiner’s comments
Candidate correctly identified antibiotics as the chemicals used to treat bacterial
diseases such as TB.
[1 mark awarded]
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Q5c(ii) Name the type of organism that produces this type of chemical. [1]
Student’s response
pigs

Examiner’s comments
Candidate did not know that fungi are the type of organisms that produce antibiotics.
[0 marks awarded]
In 2016, there were 10.4 million new cases of TB worldwide.
In 600,000 of these cases, the bacteria were resistant to the type of chemical used to
treat TB.

Q5c(iii) Calculate the percentage (%) of the new cases of TB where the bacteria
were resistant.
Give your answer to two decimal places. [2]
Show your working.

Student’s response

5.77 %

Examiner’s comments
Correct answer of 5.77 given.
[2 marks awarded]
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Q5c(iv) Suggest why bacterial resistance has increased over the past 20 years.
[1]

Student’s response
Because people overuse antibiotics even if they are not need.

Examiner’s comments
Candidate correctly stated that overuse of antibiotics was the reason for increased
bacterial resistance.
[1 mark awarded]

Q6
Q6a

The bar chart shows the amount of DNA in human cells before mitosis.
Complete the bar chart by drawing three shaded bars to show the amount
of DNA in each cell:
•
•
•

after mitosis.
before meiosis.
after meiosis.

Each of the bars has been started for you. [3]

Student’s response

Examiner’s comments
Candidate drew the correct amounts of DNA for all three bars.
[3 marks awarded]
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Q6b

What happens to the DNA in a cell at the start of meiosis? [1]

Student’s response
it doubles

Examiner’s comments
Candidate correctly stated that DNA doubles at the start of meiosis.
[1 mark awarded]

Q6c

Which bar on the bar chart shows the amount of DNA in a haploid cell?
Underline the correct answer in the list below. [1]

Student’s response
before mitosis

after mitosis

before meiosis

after meiosis

Examiner’s comments
Candidate circled ‘after meiosis’ and therefore was awarded the mark.
[1 mark awarded]

Q6d

Name one type of human body cell where mitosis occurs. [1]

Student’s response
skin cells

Examiner’s comments
Skin cells was a good example of where mitosis occurs.
[1 mark awarded]
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Q6e

Name one human organ where meiosis occurs. [1]

Student’s response
Reproductive system/ovaries

Examiner’s comments
Candidate correctly stated that ovaries are an organ where meiosis occurs and
therefore were awarded the mark for the question. If this candidate had just left their
answer as female reproduction system without qualifying it by saying where in the
female reproductive system meiosis occurs, they would not have been awarded the
mark because reproductive system is not a specific enough answer.
[1 mark awarded]

Q7a

Haemophilia is a genetic, sex-linked condition.
An X chromosome with the haemophilia allele is represented as Xh.
A normal X chromosome without the haemophilia allele is represented as
XH.
The haemophilia allele is not carried on a Y chromosome.
The pedigree diagram shows inheritance of haemophilia in a family.

Q7a(i)

Write the genotypes of the parents in the spaces below. [2]

Student’s response
Mother Xᴴ Xᴴ

Father Xʰ Y

Examiner’s comments
Candidate correctly identified the genotypes of both parents.
[2 marks awarded]
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Q7a(ii) Use the genotypes of both parents to explain why the three female children
are carriers of haemophilia. [2]

Student’s response
They are carriers as they inherited the Xʰ allele From their father. They are carriers
as this has to appear twice for a woman to be haemophilic.

Examiner’s comments
Candidate correctly stated that the female children inherited the Xh from their father
but did not state that the other Xh was obtained from their mother.
[1 mark awarded]

Q7a(iii) Use the genotypes of both parents to explain why Mark does not have
haemophilia. [2]

Student’s response
The haemophilia allele is recessive. The father has a Y chromosome, this does not
carry the allele for haemophilia, therefore this crosses with the mothers Xᴴ
chromosome and Mark has the genotype XᴴY.

Examiner’s comments
Candidate correctly gave the sex chromosome and the allele that was obtained from
the mother and also stated that the Y allele came from the father.
[2 marks awarded]
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Q7b(i) Use the information in the pedigree diagram opposite to draw a Punnett
square showing the possible genotypes of a child born to Mark and
Anne. [4]

Student’s response

Examiner’s comments
Candidate drew a Punnett square, correctly gave the gametes of both Mark and
Anne and then crossed the gametes correctly.
[4 marks awarded]

Q7b(ii) Use the results from the Punnett square to give the percentage (%) chance
that a child born to Mark and Anne would have haemophilia. [1]

Student’s response
25 %

Examiner’s comments
Candidate gave the correct percentage chance here.
[1 mark awarded]
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Q8a

The rate of water uptake by plants is affected by various factors.

Q8a(i) On each of the graphs below, draw a line to show how increasing
temperature and increasing humidity affect the rate of water uptake in
plants. [2]

Student’s response

Examiner’s comments
Candidate correctly drew the line graph for temperature but the 2nd graph for humidity
should have been a decreasing line, therefore candidate only obtained one mark for
the 1st graph.
[1 mark awarded]
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Q8a(ii) Describe and explain how increasing light intensity affects the rate of water
uptake in plants. [3]

Student’s response
Increasing the light increase transpiration as there is more water need for
photosynthesis as if there is more light then there needs to be more water as both
are need.

Examiner’s comments
Candidate gave two correct points from the mark scheme i.e that there was more
transpiration and that more water was needed for photosynthesis. However, the
candidate did not go on to say that there was more water uptake needed by the
plant.
[2 marks awarded]
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Q8b

The diagram shows a cross section through a leaf.

Q8b(i) Draw an arrow on the diagram to show the pathway of water from a
spongy mesophyll cell to the air outside the leaf. [2]

Student’s response

Examiner’s comments
This candidate did show the line originating at the spongy mesophyll and did draw an
arrow coming out through the stoma.
[2 marks awarded]
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Q8b(ii) Suggest two adaptations the leaves of some plants have to reduce water
loss. [2]

Student’s response
1. Stomata doesn’t let water leave
2. Selectively permeable membrane.

Examiner’s comments
Candidate did not give any correct suggestions for adaptations of leaves of plants that
reduce water loss.
[0 marks awarded]

Q9a

The diagram shows the base pairs in a length of human DNA.

The base A makes up 20% of the bases in this length of human DNA.

Q9a(i) Calculate the percentage (%) of the base G in this length of human
DNA. [2]
Show your working.

Student’s response

30 %

Examiner’s comments
Candidate correctly calculated 30%.
[2 marks awarded]
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Q9a(ii) How many amino acids would this length of DNA code for? [1]
Student’s response
5

Examiner’s comments
Candidate correctly identified the fact that the length of DNA would code for five
amino acids.
[1 mark awarded]

Q9b

In genetic engineering, a gene is cut from human DNA using an enzyme.

Q9b(i) Name the type of enzyme used to cut out genes from DNA. [1]
Student’s response
restriction enzyme

Examiner’s comments
Candidate correctly named the type of enzyme used to cut DNA.
[1 mark awarded]
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One of these enzymes only cuts a length of DNA between the bases T and G when
they are found in the base sequence TGCA.
The base sequence TGCA can be read from left to right or from right to left.
This produces a staggered cut.
The diagram shows a length of DNA that has been cut by this enzyme,

Another length of DNA is shown below.

Q9b(ii) On this length of DNA, mark clearly with a thick black line the staggered
cuts produced when this length of DNA is cut with the same enzyme. [2]
Use the diagram above to help you.

Student’s response

Examiner’s comments
Candidate correctly identified one out of two possible cuts in the DNA.
[1 mark awarded]

Q9b(iii) How many sections of DNA will be produced when this length of DNA is
cut by this enzyme? [1]

Student’s response
2

Examiner’s comments
Candidate gave two sections as their answer instead of three.
[0 marks awarded]
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Q9c

In genetic engineering, a length of DNA is cut using this enzyme to produce
a gene which can be inserted into a bacterial plasmid, to produce a human
protein.
The diagram below shows some of the stages in genetic engineering.

Q9c(i) What has happened to the plasmid at stage 2? [1]
Student’s response
The plasmid is cut using the same enzyme.

Examiner’s comments
The candidate correctly stated that the plasmid was cut.
[1 mark awarded]
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Q9c(ii) After stage 3, what are the next two stages needed to produce the human
protein? [2]

Student’s response
1. The gene is put in to a fermenter to multiply
2

It’s then extracted, purifide and packaged (downstreaming).

Examiner’s comments
Candidate gave one correct stage here.
[1 mark awarded]
The final step in the process of genetic engineering is downstreaming.

Q9c(iii) Give two stages in downstreaming and explain why it is carried out. [3]
Student’s response
Stage 1

Extraction

Stage 2

Purification.

Explanation To make sure there is enough for the patient and they are safe to be
used.

Examiner’s comments
Candidate gave the correct stages, in the correct order and a correct explanation.
[3 marks awarded]
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Q1

Investigating osmosis in potato cells
You must wear safety glasses when carrying out the tasks.
Instructions
Write the initial masses of the potato cylinders (recorded in Table 1 in your
Confidential Candidate Set-up Instruction Sheet) in the column in Table 2
below with the heading ‘Initial mass of potato cylinder/g’. [1]

Examiner’s comments
Candidate wrote the initial masses in the third column of the table.
[1 mark awarded]

Q2a

Remove the potato cylinder from beaker 1 and pat it dry with a paper towel.
Use a balance to weigh this potato cylinder.
This is the final mass of the potato cylinder.
Record this mass/g to one decimal place in the column in Table 2 with the
heading ‘Final mass of potato cylinder/g’.

Q2b

Repeat step 2 for each of the other three potato cylinders. [1]

Examiner’s comments
Candidate recorded the final masses for the potato cylinders in the 4th column of the
table.
[1 mark awarded]
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Q3

The percentage change in mass/g of each potato cylinder can now be
calculated using the equation below.

Use the information given in the equation to help you write the headings for
the last two columns in Table 2 below to allow you to work out the percentage
change in mass for each potato cylinder. [2]

Student’s response
Table 2

Beaker

Concentration
of sucrose
solution %

Initial mass
of potato
cylinder/g

Final mass
of potato
cylinder/g

Change in
mass/g

Percentage
change in
mass %

1

0
(water)

3.4

3.9

0.5

14.7

2

5

3.4

3.5

0.1

2.9

3

10

3.3

3.2

-0.1

-3.0

4

20

3.2

2.2

-1.0

-31.3

Examiner’s comments
Candidate wrote the correct headings in the top of the table for the last two columns
with the correct units.
[2 marks awarded]
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Q4

Calculate the change in mass/g and the percentage change in mass for each
of the potato cylinders.
Give your answers to one decimal place.
Show your working.
Record your results in Table 2 opposite. [5]

Student’s response

Examiner’s comments
Candidate correctly worked out the change in mass, with symbols to show whether
the cylinder had increased or decreased in mass and then worked out the
percentage change in mass for each of their potato cylinders. Candidate gave
answers to one decimal place.
[5 marks awarded]
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Q5

Suggest a reason why the percentage change in mass was calculated. [1]

Student’s response
The initial mass in each potato was different so the results are incompareable.

Examiner’s comments
Candidate correctly stated that the reason that percentage change was calculated
was because the cylinders were different masses to start with.
[1 mark awarded]

Q6a(i)

Use the information in Table 2 on page 2 to answer the following
questions.
Describe the percentage change in mass of the potato cylinder after 24
hours in 0% sucrose solution (water). [1]

Student’s response
It increased by 14.7%

Examiner’s comments
This candidate correctly described the fact that the potato cylinders in the 0% sugar
solution increased in mass.
[1 mark awarded]

Q6a(ii) Give the term that describes the potato cells in the potato cylinder after 24
hours in 0% sucrose solution (water). [1]

Student’s response
Turgid

Examiner’s comments
The candidate then correctly gave the term turgid to describe these potato cylinders
at the end of the experiment in the 0% sucrose solution mass.
[1 mark awarded]
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Q6b(i) Describe the percentage change in mass of the potato cylinder after 24
hours in 20% sucrose solution. [1]

Student’s response
It decreased by 31.3%

Examiner’s comments
Candidate correctly stated that the mass of the cylinders in the 20% solution had
decreased.
[1 mark awarded]

Q6b(ii) Use your knowledge of osmosis to explain the percentage change in mass
of the potato cylinder after 24 hours in 20% sucrose solution. [2]

Student’s response
The water molecules moved from the high concentration in the potato to the low
concentration in the sucrose solution through a selectively permeable wall causing
the potato to decrease in mass by 31.3%.

Examiner’s comments
Student’s response covered all the expected marking points.
[2 marks awarded]
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Q1

Students investigated the distribution of five plant species from a woodland
area out into a grassland area.
Describe how the students carried out this investigation. [6]
In this question you will be assessed on your written communication
skills, including the use of specialist scientific terms.

Student’s response
The Students would first need a quadratic square in order to measure the specific
amount of land. The quadrat would have an area of 25 cm². They would place the
quadrat on a random area between the woodland and grass area. After this, they
would record the specific species in each quadrat and the amount of them. After
doing this, the students would record the average amount of each species of plant
and also record which plants where placed in each quadrat. In order to keep the
investigation fair the quadrats had to be placed randomly to avoid unreliable results
of the amount of plants. In this investigation the students would need a quadratic
square, a measuring tape and a table for results. After completing the set of first
results, the students would have to repeat the investigation two or three more times
in order to have reliable results.

Examiner’s comments
Candidate’s answer identified a quadrat as the apparatus that students would have
used for one mark. Candidate then gave an example of sampling across the area
from the woodland to the grassland for another mark. Candidate also stated that the
students would have counted the species in the quadrat for a mark and that they did
this several times i.e. in each quadrat. This covers two points on the mark scheme
and the candidate was awarded two marks. The candidate stated that the student
would have a table for their results and this was taken for the recording results mark.
Therefore candidate was in the top mark band with five marks and was awarded the
QWC mark to make a total of 6 marks.
[6 marks awarded]
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Q2

Students carried out an investigation into the numbers of earthworms in a field.
They sampled the number of earthworms in a 1 m2 area at a depth of 15 cm
once every two months for one year.

Q2a Give the independent variable in this investigation. [1]
Student’s response
Time Period

Examiner’s comments
Candidate correctly gave time as the independent variable.
[1 mark awarded]
The students also measured the average air temperature and rainfall for each two
month period during their investigation.

Q2b Describe how the students would have obtained the average air temperature
for each two month period. [2]

Student’s response
The Students would of measured the forecast of each day for the two month period,
added them up and divide by the number of days in the two month Period.

Examiner’s comments
Candidate stated that the student would have looked up the forecast for the
temperature and rainfall. This response was not awarded a mark since the question
asked about students carrying out a practical and recording their own results.
Answers about forecasts and looking up apps were not awarded marks. The
candidate went on to say add up the results and divide by the number of times the
results were taken to get the average. Candidate was awarded one mark for this
part of the question.
[1 mark awarded]
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Q2c The graph below shows the average air temperature the students obtained for
each two month period.

Q2c(i) Use the axis on the right hand side of the graph to give the highest
average air temperature the students obtained. [1]

Student’s response
15 °C

Examiner’s comments
15 °C was the correct answer.
[1 mark awarded]
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The students recorded the number of earthworms in each two month period.
The table below shows their results.
Months

Number of earthworms / m²

February and March

22

April and May

104

June and July

12

August and September

50

October and November

118

December and January

76

Q2c(ii) Use the data in the table opposite to draw a line graph of the number of
earthworms on the grid.
Use the scale given on the left hand axis . [3]

Examiner’s comments
Candidate plotted all the points correctly and joined each point with a straight line.
[3 marks awarded]
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The students also recorded the average rainfall in each two month period during
their investigation.
The table below gives their results.
Months

Average rainfall / m³

February and March

61

April and May

110

June and July

33

August and September

47

October and November

120

December and January

105

The lowest number of earthworms were recorded in June and July.

Q2c(iii) Use the table of average rainfall above and the information in the graph to
explain why.
Use one piece of data to support your answer. [3]

Student’s response
Explanation

In June and July the average amount of rainfall was at its lowest, so
the worms had no water to drink for nourishment

Data 33mmᴲ

Examiner’s comments
This candidate obtained two marks out of the possible three marks because they
correctly stated that the rainfall was lowest and that it was 33 mm3 but did not also
add that the temperature was the highest.
[2 marks awarded]

65
CCEA EXEMPLIFYING EXAMINATION PERFORMANCE

Q2d

Suggest one other abiotic factor that could affect the number of earthworms
in a field. [1]

Student’s response
lack of food.

Examiner’s comments
Candidate incorrectly gave an example of a biotic fact rather than an abiotic factor.
[0 marks awarded]

Q3a

An agar plate is a Petri dish containing nutrient agar.
Aseptic techniques are used to grow uncontaminated colonies of bacteria on
an agar plate.

Q3a(i) How is the bench surface sterilised before agar plates are used? [1]
Student’s response
Wiped down with disenfectant.

Examiner’s comments
Candidates answer stated wipe down with disinfectant which was correct.
[1 mark awarded]
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The photograph below shows one aseptic technique used when growing bacteria on
an agar plate.

Q3a(ii) Explain why the loop is flamed in the Bunsen burner. [1]
Student’s response
To kill all bacteria.

Examiner’s comments
Candidate’s answer stated ‘to kill all the bacteria’ which was a correct response.
[1 mark awarded]
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The photograph below shows inoculation of an agar plate with bacteria.

Q3a(iii) Explain why the inoculation should be carried out near a lit Bunsen
burner. [1]

Student’s response
So loop can be disenfected quickly Without Infecting any Surfaces.

Examiner’s comments
Candidate’s answer referred to disinfecting the loop which was not the correct
reason why inoculation is carried out near a lit Bunsen burner. Examiners were
looking for a response that stated that inoculation should be carried out near a lit
Bunsen burner because this killed bacteria in the air around the Bunsen.
[0 marks awarded]
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Q3a(iv) At what temperature should the inoculated agar plate be incubated? [1]
Student’s response
37 °C

Examiner’s comments
The candidate’s answer of 37 °C was incorrect. Examiners were looking for answers
of temperatures between 20-25 °C.
[0 marks awarded]

Q3a(v) How are bacterial cultures grown on agar plates safely disposed of? [1]
Student’s response
Burned

Examiner’s comments
Candidate’s response was too vague. Examiners were looking for the fact that the
agar plates are autoclaved.
[0 marks awarded]
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Q3b A scientist inoculated an agar plate with one type of bacterium.
She added five antibiotic discs, each with a different antibiotic, A, B, C, D
and E, to the surface of the nutrient agar.
The agar plate was incubated for three days.
The diagram below shows the results she obtained.

Three antibiotics were effective against this type of bacterium.

Q3b(i) Which antibiotic of these three was least effective?
Explain your answer. [3]

Student’s response
Antibiotic:
Explanation:

B
It killed the least amount of growing bacteria around It’s disc.
antibiotic D was most efficient.

Examiner’s comments
The candidate correctly identified antibiotic B and also stated that this antibiotic killed
the least amount of bacteria growing around it. The candidate could have obtained
the third mark if they had stated that it had the smallest clear area was around B.
[2 marks awarded]
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Q3b(ii) The scientist concluded that this bacterium was a type of MRSA bacterium.
Give evidence from the diagram opposite that supports this conclusion. [2]

Student’s response
E and C Where Ineffective to the bacterium and no antibiotic was able to full fight off
or kill the bacterium growing.

Examiner’s comments
Candidate correctly identified E and C for 1 mark. Candidate did not give evidence
about the lack of a clear area around E and C and so did not obtain the second
mark.
[1 mark awarded]
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Q4a

Bread dough is made by mixing flour, yeast and glucose solution.
The dough rises because bubbles of gas are produced and trapped in the
dough.
A student investigated the effect of adding two different concentrations of
glucose to the flour and yeast.
He added 10 cm3 of 5% glucose solution to the flour and yeast.
He mixed it and placed the dough into a measuring cylinder.
He kept the measuring cylinder at a temperature of 20 °C for 45 minutes.
He recorded the volume of dough every 15 minutes.
The student repeated the experiment but used the same volume of 10%
glucose solution.
The table below shows his results.

Time/
minutes

Volume of dough at each concentration of glucose/cm3
5% glucose

10% glucose

0

20

20

15

42

64

30

60

86

45

66

94

Q4a(i) Name the reaction carried out by the yeast in the dough. [1]
Student’s response
Respiration

Examiner’s comments
Candidate gave respiration as the reaction carried out by the yeast.
[1 mark awarded]
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Q4a(ii) Name the gas produced in this reaction. [1]
Student’s response
Carbon dioxide

Examiner’s comments
Carbon dioxide was the correct answer.
[1 mark awarded]

Q4a(iii) Explain why different volumes of dough were produced with 5% and 10%
glucose solutions. [1]

Student’s response
The glucose Solution was able to reacte faster with yeast at a higher concentration
allowing more gas to be produced and resulting in different volumes

Examiner’s comments
Candidate correctly stated that more gas was produced.
[1 mark awarded]
After 45 minutes the volume of dough produced with 5% glucose solution would not
change.

Q4a(iv) Suggest why. [2]
Student’s response
The reaction is finished. All the glucose is finished reacting with the yeast and no
more gas is being produced meaning no more change In volume.

Examiner’s comments
Candidate stated that all the glucose had been used up for 1st mark and that there
would be no more gas produced for the 2nd mark.
[2 marks awarded]
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The student repeated his experiment with a 5% glucose solution at a temperature
of 5 °C.

Q4b

Use your knowledge of enzymes to explain why the volume of dough
produced after 45 minutes at 5 °C was less than the volume of dough
produced after 45 minutes at 20 °C. [3]

Student’s response
This was because the enzymes may have become denatured as 5⁰C is far from its
optimum temperature. Shown through the lock and key model, it needs to have
complemenary shapes and if the enzyme becomes denatured the active site
changes which would decrease the volume of dough.

Examiner’s comments
Candidate gave an answer based on denaturation which was not correct. Examiners
were looking for answers that compared the reaction at 5°C with 200 C. Candidates
needed to state that there would be less collisions at 5°C than 200C therefore less
glucose would be broken down and less gas produced or less respiration for the
three marks.
[0 marks awarded]
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