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Introduction

The examiners were impressed with the high standard of many of the exam scripts seen. The
majority of candidates had clearly prepared well for the examination and had an excellent
understanding of most topic areas. Candidates and centres should be commended for their
obvious hard work in preparing for this examination.

Most candidates were able to use correct scientific terminology accurately in their answers. It
was pleasing to see that most candidates have a strong understanding of the demands of
each of the command words listed in the specification, although a few candidates still have a
tendency to confuse the command word, 'explain' with 'describe'.

The examiners noted that the majority of candidates are approaching the longer, discussion
and evaluation questions with far more confidence. With these longer questions that usually
have data as a stimulus, candidates should ensure that they explore all aspects of the data,
consider the validity of the data and also use their own knowledge to support any
conclusions.

Maths and graph skills were generally excellent and it is clear that most candidates have an
excellent understanding of how to draw appropriate graphs and use the correct number of
significant figures. Practical skills are assessed within the paper and it was pleasing to see
that most candidates have a good, strong understanding of the nature of the scientific
method, being able to plan valid investigations and identify variables. Question 1(b)(i) was a
practical question that asked candidates how to make a dilution of a solution. Only a minority
of candidates suggested an appropriate piece of laboratory equipment to make the dilution –
it is good practice to give some experimental details when asked 'how' to perform a practical
technique. Most candidates completed the paper and left few blank questions.
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Question 1 (b)(i)

This question assessed AO3 practical skills. Candidates were required to describe how a
solution could be diluted. Strong answers correctly referred to adding the same volumes of
solution and water and referred to an appropriate piece of laboratory equipment such as a
measuring cylinder. Weaker answers gave vague references to mixing the solutions without
giving volumes or failed to mention any equipment. Candidates should always refer to
practical methods when asked 'how to' do a practical method.

This is a strong answer that gained both marks. The candidate gives
two correct volumes of the solutions and also refers to the use of a
measuring cylinder.

Always give full practical details when describing 'how to' do a method.
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This answer gained one mark for correctly stating that equal volumes
of solution and water are added. No mention was made of any
equipment.

This answer gained one mark for mention of the measuring cylinder.
No credit is awarded for the mixing of sucrose and water as there is no
mention of the volumes.
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Question 1 (b)(ii)

This question presented candidates with pictures of onion epidermis cells before and after
placing them into a solution of sucrose. Candidates were asked to explain the change in
appearance of the cells. Strong answers correctly referred to the process of osmosis, the
movement of water from the cells across a partially permeable membrane, the detachment
of the cell membrane from the cell wall and the movement of water down a water potential
gradient. It was pleasing to see that many candidates correctly referred to water potentials
rather than ambiguous references to concentrations (where it is often not clear if the
candidate is referring to water concentration or sucrose concentration). Some candidates did
not appreciate that water had left the cells and referred to movement of the red pigment or
movement of sucrose solution into the cells. A small number of candidates incorrectly
referred to water moving from a low water potential to a high water potential.

This is an excellent answer that gained all three marks. The candidate
correctly referred to osmosis and explains how the water moves out of
the cells from a high water potential to a low water potential. The
candidate also correctly refers to the membrane and the fact that the
cells become flaccid.

If a question is clearly about osmosis, give a definition of osmosis and
a direction of movement of the water.
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This strong answer gains all three marks. There is a clear reference to
plasmolysis and the candidate explains the movement of water out of
the cells by osmosis.

This answer gained all three marks. The candidate correctly refers to
the movement of water out of the cells by osmosis and gives a correct
description of the water concentration gradient.
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This answer gained two marks for referring to the movement of water
out of the cells by osmosis. There is no mention of the membrane or
the water potential gradient.

This answer gained two marks for the movement of water out of the
cells by osmosis. The reference to high and low is too vague as there is
no reference to water potential or concentrations.
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Question 2 (b)(i)

This question was well answered by many candidates. The question required candidates to
convert units, calculate a magnification and correctly round the answer to the nearest whole
number.

This answer gained all three marks. The candidate shows all their
working clearly – this is good practice as it means that some credit may
be awarded even if the final answer is incorrect. The candidate clearly
converts millimetres into micrometres (30 000), does a correct division
and then rounds their answer to the nearest whole number (96).
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Always show working clearly – it may gain some credit if the final
answer is incorrect.

10Int GCSE Biology 4BI1 1BR



This answer gained two marks – the candidate correctly converts the
units and calculates the magnification but does not round their answer
to the nearest whole number.

Be careful to read all the instructions in the question.
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Question 2 (b)(ii)

This question asked candidates to describe how the pollen grain shown in a micrograph is
adapted for insect pollination. Most candidates correctly referred to hooks or stickiness. A
few candidates misread the question and referred to the adaptations of insect pollinated
flowers, eg bright petals.

This answer gained no marks. There is no reference to any adaptations
of the actual pollen grain.

This answer gained one mark for correctly stating that the pollen grain
has spikes.
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This answer gained one mark for correctly stating that the pollen grain
is sticky.
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Question 2 (c)

This question assessed candidates' understanding of the purposes of taking cuttings. Strong
answers correctly stated that taking cuttings is a form of asexual reproduction and so
produces genetically identical copies. Some candidates referred to identical copies or copies
with the same characteristics but did not refer to genes. Candidates should use precise
language – 'genetically identical' gained a mark but 'identical' did not gain a mark. Many
candidates correctly stated that taking cuttings would be quicker or could be done at all
times of the year.

This answer gained no marks. The candidate gives vague references to
cost and effort – this is insufficient detail to gain any marks.

This answer gained one mark for the idea of speed. No further detail is
given – the reference to ease is too vague.
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This answer gained two marks for the idea of speed and the reference
to producing clones.

Always use precise, accurate vocabulary eg clones or genetically
identical.

This answer gained two marks for the references to asexual
reproduction and quick process. No marks would have been awarded
for the idea of no variation as there is no reference to genes.
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This excellent answer illustrates all three mark points: asexual
reproduction, fast and no genetic variation (clones).
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Question 3 (a)(i)

This question was well answered with most candidates correctly identifying the diaphragm.
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Question 3 (a)(iii)

This question required candidates to give two reasons why the bell jar model was not an
accurate model of human ventilation. Strong answers identified the lack of ribs or intercostal
muscles, the lack of movement of the bell jar and the absence of pleural fluid. Weaker
answers often gave vague references to a lack of alveoli or blood – these would not be
relevant to the process of ventilation.

This answer gained two marks in the first sentence for the idea of ribs /
intercostal muscles and the movement of them to change the volume.

This answer gained one mark for the idea of intercostal muscles.
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This answer gained two marks for correctly referring to the intercostal
muscles and their role in the movement of the thorax.
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Question 3 (b)(ii)

This calculation required candidates to calculate the total surface area of a lung and give the
answer in standard form. Many candidates gained both marks. Some candidates did not
convert the answer to correct standard form and some candidates divided the area of an
alveolus by the number of alveoli.

This correct answer gained both marks for correctly calculating the
surface area and giving the answer in standard form.
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This answer gained one mark for correctly calculating the surface area.
The answer has not been converted into standard form.

Always read all the instructions in a question, eg 'give your answer in
standard form'.
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Question 3 (b)(iii)

This question required candidates to explain two ways in which a single alveolus is adapted
for maximising gas exchange. Strong answers referred to the thin or one cell thick wall linked
to a short diffusion path, the capillary network maintaining the diffusion gradient, and the
moisture allowing gases to dissolve. Many answers incorrectly referred to large surface
areas – this is not a feature of a single alveolus. Some candidates referred to cell walls rather
than the alveolar walls – candidates should be careful to use terminology accurately.

This strong answer gained all four marks. The candidate has correctly
identified the thin wall and capillary network and in each case given a
correct explanation.
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This answer gained two marks for the one cell thick wall and short
diffusion path. No credit was awarded for the reference to surface
area.

This excellent answer gained all four marks for correctly referring to
the one cell thick wall and the blood capillaries lined to their roles.
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This answer gained three marks for correctly stating that the alveolus
is one cell thick for rapid diffusion and that there is a layer of moisture.
There is no reference to gases dissolving in the moisture.

24Int GCSE Biology 4BI1 1BR



This strong answer gained all four marks. There are correct references
to the thin wall and the moisture with both correctly explained.
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Question 3 (b)(iv)

This question assessed candidates' understanding of a core practical. The question asked
candidates to describe how a student could investigate the effect of exercise on carbon
dioxide release. Strong answers described the use of lime water or hydrogen-carbonate
indicator, sampling before and after exercise, the use of replicates for reliability and the idea
that other factors need to be controlled. A significant number of candidates did not give an
appropriate experiment and instead described an investigation into the effect of exercise on
heart rate. Candidates should make sure that they have a full knowledge of all the core
practicals listed in the specification.

This answer gained two marks. One mark is awarded for the use of
limewater. A second mark is awarded for measuring before and after
exercise.

Make sure that you know all the core practicals.
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This answer gained one mark for the measurement of carbon dioxide
before and after exercise.
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This answer gained all three marks. The candidate correctly describes
the use of limewater, measuring before and after exercise and the use
of repeats.
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This answer gained all three marks. The candidate correctly describes
the use of limewater, measurement before and after exercise and the
comparison of the limewater cloudiness after a stated time.
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Question 4 (b)(i)

Many candidates found this question challenging. The question assessed the practical
understanding of candidates by asking why samples are kept separately in a water bath
before mixing. Strong answers explained that the samples need to reach the temperature
before mixing. A significant number of candidates focused on the role of a water bath in
maintaining a constant temperature rather than the reason for keeping them in the water
bath before mixing.

This answer correctly states that the tubes need time to reach the
temperature of the water bath.

This example also gained the mark for the idea that the tubes need to
reach the temperature.
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This answer did not gain any credit. The candidate has not given the
purpose of keeping the tubes in the water bath before mixing.
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Question 4 (b)(ii)

This question assessed candidates understanding of the biochemical test for starch. The
specification lists four biochemical tests (starch, glucose, lipid and protein) – candidates
should be aware of how to carry out each test and the positive results of the tests. Strong
answers stated that iodine solution is used and that the positive result is a black colour.
Weaker answers often referred to wrong tests such as Benedict's.

This answer gained one mark for the use of iodine. The candidate
incorrectly states that the result would be a brick red colour.

This answer gained both marks for correctly describing the use of
iodine and the positive result.
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Question 4 (c)(i)

This calculation required candidates to calculate a mean value and give the final answer to
two significant figures. Most candidates were able to calculate the mean correctly and many
went on to give the answer to the correct number of significant figures.

This answer gained both marks. The candidate has clearly shown their
working.

Always show your working for calculations.
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This answer gained one mark. The candidate has correctly calculated
the mean but not given their answer to the correct number of
significant figures.
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Question 4 (c)(ii)

This question was well answered by many candidates and it is clear that most candidates
have a good understanding of how temperature affects the activity of enzymes. Strong
answers explained that an increase in temperature would increase kinetic energy, particle
movement and the collision rate of enzymes and substrates. Weaker answers often gave
descriptions of the increase in speed of reaction without giving an explanation.

This answer gained one mark for correctly stating that increasing the
temperature means that the optimal temperature is reached.

This answer gained both marks. The candidate clearly states that the
enzymes have more kinetic energy and that the frequency of collisions
increases.
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This strong answer gained two marks for correctly stating that the
kinetic energy increases causing an increase in collision frequency.
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Question 4 (c)(iii)

This question assessed candidates' understanding of the effect of excess temperature on
enzyme activity. Many candidates were able to correctly state that the enzymes would
denature and that this means that the shape of the active site would change. Some
candidates correctly stated that the enzymes would denature but did not give further details.

This answer did not gain any credit. There is no mention of
denaturation or changes in shape of the enzyme.

This excellent answer gained both marks. The candidate correctly
states that the enzymes denature and that the active site changes
shape so that E-S complexes cannot form.
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This is another excellent answer that correctly states that the enzymes
denature and goes on to give an explanation of denaturation.

This answer gained one mark for correctly stating that the enzymes
denature but does not go on to explain what denaturation means.
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Question 4 (c)(iv)

This question assessed candidates' understanding of generic practical skills. The question
focused on how the accuracy of the results and conclusion could be improved. Strong
answers explained that closer temperature or time increments would be used. Strong
answers also gave the range in which closer increments would need to be taken in order to
identify the optimal temperature.

This answer gained one mark for correctly stating that closer
increments would be required. The candidate has not, however, given
the range of temperatures in which the increments need to be taken.

This answer gained two marks for giving the idea of closer increments
and giving a suitable range for them.
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This excellent answer gained both marks. The idea of closer
increments is given and there is a correct range that would enable the
optimal temperature to be identified.

This answer gained one mark for the idea of smaller temperature
increments but did not give a range.
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This answer did not gain any credit. The candidate has confused
accuracy with reliability.

Make sure that you know the differences between terms such as
accuracy, reliability, and validity.
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Question 5 (a)(ii)

This question required candidates to identify two organisms in the food web that can feed as
tertiary consumers. Most candidates were able to correctly identify two organisms.

This answer gained no marks as plankton-eating fish are not a tertiary
consumer.

This answer gained the mark for correctly identifying two tertiary
consumers.
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Question 5 (a)(iii)

This question required candidates to draw out the longest food chain within the web. Most
candidates were able to correctly draw the longest food chain. Common errors included
placing the arrows in the wrong direction, drawing a pyramid of numbers instead of a food
chain, and selecting the wrong food chain.

This answer gained one mark. The food chain given is not the longest
one but the arrows are pointing in the correct direction.

This answer gained both marks for selecting the correct food chain and
having the arrows in the correct direction.
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Question 5 (b)(i)

This calculation required candidates to calculate a percentage change. Many candidates were
able to correctly complete the calculation to gain both marks. Some candidates were able to
calculate the change in plankton but did not divide the number by the correct denominator.

This answer gained both marks. The candidate has shown their
working clearly.
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This answer gained one mark. The candidate has correctly stated that
the difference would be 12.6-1.2 in the working but divided by the
wrong number.
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Question 5 (b)(ii)

This longer, discussion question generated a wide range of answers. Many excellent answers
were seen that described the changes in phytoplankton and zooplankton populations and
then linked them to light intensity, photosynthesis and the predator-prey relationship. The
strongest answers also went on to explain that the phytoplankton would take up nitrates and
use them to make amino acids. Weaker answers tended to focus exclusively on descriptions
of the data. Candidates should give descriptions of patterns in data, identify any correlations
and go on to use their own knowledge to give explanations.
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This is a good answer that gained four marks. The candidate gives a
good description of the increase in phytoplankton in the spring and
links this to photosynthesis. The candidate also explains the
predator-prey relationship between the phytoplankton and
zooplankton.
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This answer gained one mark. The candidate has identified the
increase in phytoplankton in spring but does not give any further detail
or explanation.
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This answer gained two marks for recognising that phytoplankton
population is low in Winter and rises in Spring. No explanations for the
changes in biomass are given so no further credit is awarded.
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This is a good answer that gained four marks. The candidate describes
the increase in phytoplankton and links this to photosynthesis. The
candidate also explains the predator-prey relationship between
phytoplankton and zooplankton.
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This is an excellent answer that gained all five marks. The candidate
describes the patterns and explains them in terms of predator-prey
relationships, nitrate uptake and photosynthesis.
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Question 6 (a)

This question was well answered by many candidates and most clearly have an excellent
knowledge of the components in a reflex arc. Most candidates knew the names of the
sensory and motor neurones and many others went on to describe the roles of the receptors
and effectors. Strong candidates also described the role of neurotransmitters in synapses.

This answer gained three marks for correct references to receptors,
effectors and synapses.
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This is an excellent answer that shows all the mark points. The
candidate clearly refers to the receptor, sensory neurone, synapse,
neurotransmitters, motor neurone and effector.
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This answer gained three marks for correct references to the sensory
neurone, motor neurone and muscles.

54Int GCSE Biology 4BI1 1BR



Question 6 (b)(i)

This question was a standard graph plotting question. Most candidates drew very good
quality graphs. Very few incorrectly drew bar charts and most candidates joined the points
with straight lines. Candidates should be careful to label axes fully and not to extrapolate
lines beyond the first and last point.
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This graph gained four marks. The candidate did not label the axes so
did not gain all five marks.

Always label axes.

This graph gained four marks. All the points have not been correctly
joined by straight lines.
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This graph gained all five marks. The axes are labelled, the points are
plotted correctly and the lines are straight and join all the points.
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This graph gained three marks. The candidate has not labelled the
axes and the line has been extrapolated to the origin.

Do not extrapolate beyond the first and last points.
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Question 6 (b)(ii)

This question required candidates to describe the effect of increased stimulation of the snail
on the time spent within the shell. Strong answers described the decrease and identified the
turning point after which the decrease is continuous. Candidates should always look for
turning points in data series if a description is allocated more than one mark.

This answer gained two marks for identifying the decrease and the
fourth response causing an increase in time.

This is a very strong answer that describes the decrease and identifies
that turning point at the fifth stimulus.
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Question 6 (b)(iii)

This question required candidates to suggest benefits to the snail of the changes in response
to repeated stimulation. Strong answers stated that the long responses to early stimulus
would enable the snail to escape from danger such as predators but that increasing
stimulation leads to a reduced response as the stimulus may not represent a danger. Strong
answers also went on to state that by reducing the response to a harmless stimulus, the snail
could spend longer eating.

This excellent answer gained two marks for stating that the snail
recognises that the stimulus is not dangerous and that this enables the
snail to save energy and time.
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This answer gained one mark for recognising that the initial responses
enable escape from danger or predators.

This answer gained both marks for recognising that the initial response
is to escape danger but after repeated stimulation, there is clearly no
danger.
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This answer gained one mark for stating the repeated response shows
that there is no danger.
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Question 7 (a)(i)

This question generated a range of responses. Many excellent answers were seen that
identified the thicker muscle, thicker elastic and absence of valves in arteries and went on to
explain the purpose of these. Few candidates explained that muscle enables the regulation
of blood flow. Many candidates simply referred to the thicker wall linked to blood pressure
(which did gain credit) but did not mention elasticity or muscle. Most candidates recognised
that arteries carry blood at higher pressure than veins with only a minority suggesting that
veins have higher pressure. Some candidates stated that the lumen size would be different –
this is not a feature of the blood vessel wall.

This answer gained two marks for correctly stating that arteries are
more elastic due to the higher pressure. The candidate also states that
the wall is thicker – this mark was only awarded if there were no other
references to thicker muscle or thicker elastic.
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This answer gained four marks for the thicker wall linked to high blood
pressure and the presence of valves in veins linked to backflow. No
credit is awarded for thickness of the lumen as the question is focused
on the wall.
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This answer gained two marks for the thicker wall linked to the high
pressure. Marks for the thicker wall were awarded if no marks had
already been awarded for the idea of thicker muscle or thicker elastic.
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This answer gained three marks for the idea of thick elastic linked to
high pressure and thick muscle. There is no link of the muscle with the
regulation of blood flow.
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Question 7 (a)(ii)

This question presented candidates with stimulus material of a diagram of a section of
partially blocked coronary artery. Candidates needed to explain why the heart would be less
able to respond during exercise. Strong answers explained that there would be less blood
flow and so less transfer of oxygen leading to reduced respiration. Weaker answers simply
described the diagram rather than linking it to an explanation. Candidates should always link
oxygen to respiration and energy release in these types of question.

This answer gained two marks for the idea of reduced blood flow and
reduced oxygen supply.
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This answer gained all three marks. The candidate clearly describes the
reduced blood flow and links it to the reduced circulation of oxygen
and reduced respiration.
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This is a strong answer that gains all three marks. The candidate clearly
explains the effect of the reduced blood flow linked to reduced
respiration and oxygen.
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Question 7 (b)(i)

This question was generally well answered. Most candidates were able to suggest other risk
factors for coronary heart disease. The most common correct suggestions included high fat
diet, stress and lack of exercise. A few candidates gave vague suggestions such as bad diet –
candidates should qualify what is meant by a term such as 'bad'.

Obesity is an example of a common, correct answer.
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This answer was not awarded any marks. Diet was insufficient – the
candidate needed to refer to a 'high fat diet'.
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This answer gained one mark for the idea of high cholesterol diet.
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Question 7 (b)(ii)

This question was a longer, extended answer question that presented candidates with the
effects of increasing number of heart disease alleles and the effects of smoking. Many
candidates gained at least one mark with a significant number going on to gain at least three.
Most candidates recognised that increasing smoking and the number of alleles both increase
the risk. Strong answers used manipulated numerical data and / or identified the highest or
lowest risk group. Strong answers also gave explanations for the effect of smoking due to
carbon monoxide. Strong answers also discussed the experimental data in terms of
information about other factors and the lack of a sample size.
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This excellent answer gained all five marks. The candidate describes
the increased risk from smoking and more alleles. They also state that
smokers with high numbers of alleles have the highest risk. The
candidate also goes on to explain the effect of carbon monoxide and
the lack of controls in the data.
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This answer only gained one mark. The candidate has simply quoted
the data and not described how the factors increase the risk, apart
from at the end where they state that smoking increases the risk.

Don't just quote data, refer to patterns and also carry out
manipulations of data to support your answers.
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This answer gained three marks. The candidate clearly states that both
smoking and number of alleles increase the risk and that smokers with
many alleles have the highest risk. There is no manipulation of data,
explanation or comment about the quality of the investigation.
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This answer gained two marks for correctly stating that smokers with
few alleles have the lowest risk and that smoking increases the risk.

77 Int GCSE Biology 4BI1 1BR



Question 8 (a)(i)

This question assessed candidates' ability to interpret a pedigree diagram and go on to
generate a genetic cross. Many candidates were able to correctly deduce the genotypes of
the parents and go on to give the probability of producing a lactose intolerant offspring.
Many excellent Punnett squares were seen and it is clear that many candidates have an
excellent understanding of this aspect of genetics. A few candidates gave the incorrect
parental genotypes. Some candidates suggested that the inheritance was sex-linked –
candidates should remember that sex-linkage is not on the specification.
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This is an example of where a candidate has suggested that the
inheritance pattern is sex-linked. One mark was awarded as an error
carried forward mark. Sex-linkage will not be asked for in examinations
as it is not on the specification.

Remember that sex-linkage is not on the specification.
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This answer gained all four marks. The candidate has set out the
genetic cross clearly and clearly shows the gametes and genotypes of
both parents and offspring.

Use letters that are given to you in the question, in this case, D and d.
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This is an excellent example of an answer that gained all four marks.
The cross is set out clearly and the candidate shows the gametes and
all other genotypes.
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This answer gained one mark for error carried forward. The parental
genotypes are incorrect but the candidate has correctly used these in
the Punnett square.
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This answer gained two marks. The candidate has the correct parental
genotypes and gametes but has not completed the cross correctly.
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Question 8 (a)(ii)

This challenging question required candidates to use their knowledge to suggest why lactose
intolerance causes diarrhoea. Strong answers referred to the inability of the intestines to
absorb the sugar leading to a lowering of water potential so that water would not be
absorbed. Weaker answers simply restated the question stem, stating that lactose cannot be
digested.

This gained one mark for the idea that the products of lactose
digestion would not be able to be absorbed.

89 Int GCSE Biology 4BI1 1BR



This example gained one mark for correctly identifying that the large
intestine is the site of water uptake.

This answer gained one mark for stating that the lactose cannot be
absorbed.
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This answer gained two marks for stating that water is not absorbed in
the large intestine.
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Question 8 (a)(iii)

This question about natural selection was well answered by many candidates. Many
candidates recognised that a mutation would have occurred that led to genetic variation.
Most also explained that lactose tolerance would be a survival advantage leading to higher
reproduction and the passing on of the allele. Weaker answers often did not refer to
mutations or the idea of a survival advantage.

This is a strong answer that gained all four marks. The candidate refers
to the mutation and explains how this leads to a survival advantage,
reproduction and the passing on of the gene for lactose tolerance.
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This is another well-structure answer that explains how a mutation
leads to survival advantage and the passing on of an allele to the
offspring.
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This answer gained only one mark for the idea of reproduction.
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Question 8 (b)(i)

This question assessed candidates' understanding of the role of stirrers in fermenters. Most
candidates recognised that the purpose of the stirrer is to agitate the mixture so that there is
good contact between microbes and nutrients. Strong answers also explained how the stirrer
maintains an even temperature. Weaker answers often gave descriptions of the process of
fermentation.

This strong answer gained both marks for correctly explaining that the
stirrer maintains even distribution of temperature and nutrients.
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This excellent answer also explains that the stirrer distributes the
nutrients and keeps an even temperature.
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This answer gained one mark for the idea of maintaining an even
distribution of nutrients but did not make any mention of even
temperature.
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Question 8 (b)(ii)

This question tested candidates' understanding of the role of the water jacket. Many
excellent answers were seen that explained its role in removing heat released by
fermentation in order to maintain an optimum temperature and so prevent enzymes
denaturing and / or microbes dying. Some weaker candidates had an understanding of the
roles of enzymes and bacteria but often confused the effects of high temperature, incorrectly
stating that high temperature 'kills enzymes' or 'denatures bacteria'.

This is a strong answer that gains both marks for correctly stating that
the water jacket cools the fermenter and maintains an optimal
temperature.

This strong answer gained two marks for stating that the water jacket
maintains an optimal temperature and prevents enzymes from
denaturing.
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This is an excellent answer that illustrates all three mark points – the
candidate explains that the water jacket cools the fermenter, maintains
an optimal temperature and prevents enzymes denaturing.

This answer gained one mark for the idea of cooling. The candidate
has almost considered the idea of optimal temperature but has not
quite used that phrase.

Always use key scientific vocabulary.
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Question 9 (a)

This question was well answered by many candidates with a significant number gaining at
least two marks. Many candidates understood that restriction enzymes cut DNA and ligase
sticks DNA together. Fewer candidates referred to the role of plasmids. Weaker answers
confused the roles of the two enzymes, did not name the enzymes, or referred to the fusing
of genes with tomatoes rather than with DNA. Candidates should always try to give as much
detail as possible, using key words that are listed in the specification.

This answer gained no marks. There is no mention of either restriction
enzymes, ligase or plasmids. The candidate has mentioned the fact
that genes are cut out but does not explain how this is performed.
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This answer gained one mark for the idea that restriction enzymes cut
DNA.
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This answer gained all three marks for correctly explaining the roles of
restriction enzymes, ligase and plasmids.
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Question 9 (b)

Many candidates gained at least one mark for this question but few went on to gain all three.
Most were able to describe how increasing temperature increased the rate of
photosynthesis, but fewer candidates explained why this occurred. Strong answers explained
how at higher temperatures there would be more enzyme-substrate collisions, and that at
low light intensity eventually light is the limiting factor. Some excellent answers went on to
suggest that at high light intensities, factors such as carbon dioxide concentration would limit
the rate. Weaker answers often gained one mark for stating that the rate increases with
increasing temperature but did not give any explanation.
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This is a very strong answer that gained all three marks. The candidate
has correctly stated that the rate increases with increasing
temperature and goes on to explain this in terms of kinetics. The
candidate also goes on to explain that other factors must limit the rate
of reaction as temperature increases.
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This is an excellent answer that describes the effect of temperature
and goes on to explain that low light limits the rate and that other
factors such as carbon dioxide limit the rate at high light intensity.
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Question 9 (c)

This longer discussion question generated a wide range of answers. The question presented
candidates with a glasshouse that produces tomatoes sustainably. Many excellent answers
were seen that gained at least four marks. Strong answers explained how the glasshouse
system optimised carbon dioxide, temperature, light for maximal photosynthesis and yields.
Strong answers also went on to explain how wood is a sustainable fuel and that the capture
of carbon dioxide would reduce greenhouse effects. Weaker answers tended to focus on one
aspect, for example the idea of increased yield or the lack of pollution. When discussing
pollution, candidates should give specific examples such as greenhouse gases or sulfur
dioxide causing acid rain rather than simply stating that fossil fuel use causes pollution.

This is a good answer that gained three marks. The candidate has
identified how the system maintains the factors needed for
photosynthesis and that this maximises yield. No mention, however, is
made of how the system benefits the environment.
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This is an excellent answer that gained all five marks. The candidate
clearly explains how the system maximises the yield in terms of
maximal photosynthesis. The candidate also explains how the carbon
capture reduces the greenhouse effect.
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This is another excellent answer that gained five marks. The candidate
has clearly explained how the system maximises yield and how
burning wood and capturing carbon is better for the environment
compared with burning fossil fuels.
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This answer gained two marks for correctly explaining how the system
maximises the rate of photosynthesis.
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This excellent answer gains five marks and illustrates several mark
points. The candidate explains how photosynthesis is maximised and
how the greenhouse reduces damage from pests. The candidate also
explains how carbon capture reduces the environmental impact of
carbon dioxide release.
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Question 10

This experimental planning, 'CORMS', question generated many excellent answers.
Candidates and centres are preparing well for experimental planning questions. Strong
answers described how the colour of the clothing would be changed whilst keeping the
structure of the scarecrow the same. Strong answers also gave methods for measuring the
effectiveness of the scarecrows, such as counting birds in a stated time and / or mass of crop
in a field. Most candidates stated that repeats would be necessary. Many abiotic controls
were suggested such as the area of field, types of crops and weather. Weaker answers
tended to give vague references to changing dark and bright colours, did not list control
variables and / or did not give stated times.

This answer gained two marks for changing the colour of clothing (C)
and doing repeats (R). M was not awarded as amount of food was too
vague.
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This answer gained six marks. C is awarded for changing the colour of
the clothing, R is awarded for repeats, both M marks are awarded for
counting birds in a stated time, and two S marks are awarded for
growing the same amount of crops and using the same volume of
water.
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This answer gains five marks. C is awarded for changing the colour of
the clothes, O is awarded for keeping the scarecrow the same shape, R
is awarded for repeats, M is awarded for counting the birds and one S
is awarded for the same birds (crows) or temperature. No stated time
is given and there is no control (S) linked to the crop.

Plan your answer using CORMS but make sure that you write an
experiment in a correct context. Just writing the word repeat with
nothing else will not get a mark.
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This answer gained four marks. The marks awarded were: C for
changing the colour, M for counting the number of birds, R for repeats
and S for the same time of day.
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Paper Summary

Based on their performance on this paper, candidates should:

Always give full practical details such as referring to lime water or appropriate laboratory
equipment when asked for experimental methods.
Make sure that they understand all the required maths skills, such as the use of significant
figures and standard form.
Consider all data patterns, experimental design and use their own knowledge for longer
discussion questions.
Always give precise, accurate scientific vocabulary.
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Grade boundaries

Grade boundaries for this, and all other papers, can be found on the website on this link:

https://qualifications.pearson.com/en/support/support-topics/results-certification/grade-
boundaries.html
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