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Introduction

The new qualification was examined for the third time in a June series. The examiners were
impressed with the standard of candidate responses. Centres continue to prepare candidates
well for the new style of questions and the new areas of specification content. Generally,
most candidates were able to demonstrate very good levels of knowledge and understanding
of the specification content. They were also able to apply their knowledge to new contexts
both theoretical and practical. There was little evidence of candidates running out of time on
the paper and most candidates attempted all questions.

Candidates continue to improve on those items requiring an evaluation response. These
were the items which used the command word comment. Candidates also did well on
applying their knowledge to novel scenarios including those describing practical experiments.
Candidates also did well on the questions based on the printed passage. Most candidates did
well on the items examining the mathematical skills outlined in the appendix at the end of
the specification. In the calculations, most candidates showed their working, so that even if
they did not get the final answer, they were able to gain some credit.
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Question 1 (a)

Q01 gave candidates a passage on tissue culture and plants. In Q01(a) they were asked to
state what is meant by in vitro. Most responses were able to gain a mark by stating in glass or
in a petri dish or test tube.

This response gains the mark.

This response also gains the mark.
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This response also gains the mark.
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Question 1 (b)

In Q01(b) candidates were asked to explain how plant cells differ from human cells in their
ability to differentiate and specialise. Most responses gained at least one mark, with many
candidates scoring both marks for explaining that all plant cells can differentiate into all
types of cells throughout the plant's life and can regenerate a whole plant. Some responses
also explained that most human cells cannot differentiate or that only embryonic stem cells
can become different types of cell.

This response gains both marks for explaining that any plant cell can
differentiate and become specialised but only stem cells can in
humans. They also note that plant cells can form a whole new plant.
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This response also gains both marks.

This response also gains both marks. Human stem cells, embryonic
stem cells can differentiate. Plant cells can differentiate throughout
their life.
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Question 1 (c)

Q01(c) asked candidates to give the function of two mineral ions included in the culture
media. Almost all responses gained credit with the best giving the function of nitrate as
required for amino acids for protein synthesis and magnesium for chlorophyl production.
Other minerals and a correct function were also credited.

This response scores 4 marks. Nitrate for protein and magnesium for
chloroplasts.

This response also gains 4 marks. Magnesium for chloroplasts and
phosphate for DNA.
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This response eventually gains 4 marks. On the last two lines it refers
to magnesium for chloroplasts and nitrate for proteins.

This shows that candidates need to think more about their response
before starting to write. This response contains a lot of writing that
does not gain any credit.
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Question 1 (d)

In Q01(d) candidates were asked why the pH of the media needs to be kept constant. Most
responses gained both marks for explaining that enzymes are affected by changes in pH
away from the optimum as the shape of the active site could be altered and the enzyme
denatured.

This response gains both marks. It refers to the enzyme being affected
and enzyme being denatured.

This response gains 1 mark for reference to keeping an optimum for
enzyme action.
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This response does not gain any marks as it does not refer to enzyme
or active site.
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Question 1 (e)

Q01(e) asked candidates to describe a simple experiment you could do to show the
phototropic response of plant stems to light. Most responses scored full marks for describing
an experiment using two similar plants, one with light from one side and the other in the
dark, leaving for a stated time and observing that the response of the plant is to grow
towards the light.

This response gains 3 marks for one plant in dark and another with
light to one side, similar plants.
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This response scores 3 marks for reference to a lamp in one direction,
for a stated time and the plant growing to the light.
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Question 1 (f)

Q01(f) asked candidates to explain why scientists want to conserve endangered plant species
and varieties. Most responses gained full marks for explaining that this would prevent
extinction, maintain biodiversity and keep species for future use.

This response gains both marks for prevents extinction and use for
medicines.

This response also gains both marks for prevent extinction and
maintains biodiversity.
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This response also gains both marks.
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Question 1 (g)

In Q01(g) candidates were asked to explain why plant cell suspension media are maintained
under suitable conditions of agitation, light and temperature. Most responses recognised the
link to the specification point on industrial fermenters and some candidates could describe
the role of agitation in providing the cells with carbon dioxide. Most responses referred to
light for photosynthesis and a suitable temperature for enzyme action.

This response scores full marks for light for photosynthesis,
temperature for enzyme action and agitation to provide minerals.
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This response gains 2 marks for light for photosynthesis and
temperature for increased enzyme action.

The reference to agitation improving growth needs to include how
growth is improved, such as providing carbon dioxide or minerals for
the plant cells.
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This response also gains 2 marks for light for photosynthesis and
temperature for increased enzyme reactions.
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Question 2 (b)

In Q02(b) candidates had to determine the magnification of the diagram. Most responses
gained some marks with many candidates gaining full marks for correctly measuring the line
P Q and converting mm to µm and dividing this by 80. Those candidates who did not
calculate the correct magnification often picked up marks for working.

This scores full marks.
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This scores 2 marks for measuring PQ correctly and dividing by 80.

The error here is converting cm to mm but the response gains two
marks for working.

This scores 1 mark for dividing by 80.
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Question 2 (c)

Q02(c) asked candidates to explain how root hair cells are adapted for their functions. This
was answered well by candidates, with many scoring full marks for explaining how the long
cell penetrates into the soil increasing the surface area for absorption of water by osmosis
and of mineral ions by diffusion or active transport.

This response scores full marks. It explains that the root hair cell has a
large surface area, to absorb water by osmosis. It uses active transport
to absorb mineral ions.
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This response also scores full marks. It explains that the cells absorb
water and mineral ions. It refers to osmosis, active transport and the
large surface area.
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This response also gains full marks. It explains that root hair cells have
a large surface area increasing diffusion and active transport of
mineral ions.
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Question 3 (a)

Question 3 presented a table showing nutritional information about two biscuits. In Q03(a)
candidates had to calculate the percentage of the total carbohydrate present in biscuit A that
is starch. Most responses were able to gain full marks for this calculation.

This response scores both marks.
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This gains full marks for the correct answer.
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The answer given is incorrect but the response gains one working
mark for dividing by 68.
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Question 3 (b)

In Q03(b) candidates were asked to comment on which biscuit would be most suitable for a
person, who had been told by their doctor, to maintain a healthy diet but lose some weight.
Almost all responses gained at least one mark. However, only the best responses linked the
differences between the nutritional contents with their effect on the person. The best
responses gained full marks for commenting that biscuit B is most suitable as it has less
energy so less energy would be stored as fat / it has less lipid, so less lipid stored under the
skin / it has less sugar, so less risk of diabetes / it has less salt which can increase blood
pressure and that it has more protein which is required for tissue repair.

This response scores full marks. It comments that B has less energy so
less fat stored, less lipid so less fat stored, less sugar so less risk of
diabetes and more protein for repairing cells.
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This response scores 3 marks. It comments upon B has less fat so less
cholesterol, less sugar so less risk of diabetes and less salt so less risk
of higher blood pressure.
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This scores one mark for A containing more lipid so increasing the risk
of obesity as an equivalent to gaining more weight.
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Question 3 (c)(i)

In Q03(c)(i) candidates were asked to describe the method for an experiment to compare the
energy values of the two biscuits. Most responses gained marks, with many candidates
gaining full credit for describing the practical 2.33B from the specification.

This scores full marks. It refers to using the same volume of water,
measuring the mass of the biscuits, measuring the change in
temperature and heating the water using the burning biscuits. It also
gives the equation for calculating energy released.
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This response also gains full marks. It refers to using 30cm3 of water,
using the equation, temperature change of the water and mass of
biscuit. It also notes that the biscuit should be relit if it goes out.
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This also gains full marks. It mentions mass of biscuit, burning biscuit
under tube until completely burnt, measure increase in temperature of
water. It also quoted the equation.
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Question 3 (c)(ii)

In Q03(c)(ii) candidates were asked to give two reasons why the energy value the students
determined in their experiment was much lower than the energy values supplied by the
manufacturers. Most responses gained at least one mark, with the best stating that energy is
lost from the students test tube or that the biscuits were not fully burnt.

This scores both marks. It states energy lost to the surroundings and
not completely burnt.
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This also gains both marks.

This scores one mark for not all energy transferred.
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Question 4 (b)(i)

Q04(b)(i) asked candidates to describe how pollution by fertilisers can affect aquatic
ecosystems. Those candidates who knew and understood this part of the specification were
able to score well with many candidates gaining full marks.

This response gains all 5 marks. It describes nitrates causing an algal
bloom blocking light. Aquatic plants die and decomposers using up
oxygen. Other organisms die. Finally it refers to eutrophication.
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This response also gains 5 marks. It refers to nitrates, algal growth, less
light, decomposers using oxygen for respiration, aquatic animals die.
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This response also gains full marks. It describes algal growth, blocking
light, plants die, bacteria use up oxygen, other organisms die.
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Question 4 (b)(ii)

In Q04(b)(ii) candidates were asked to give an alternative to chemical fertilisers that a farmer
could use. Many responses gained the mark for giving manure of animal faeces. A few
candidates gave biological controls, confusing fertiliser with pesticide.

This scores the mark for manure.

No credit for herbicide or pesticide.
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Question 5 (a)(i)

Q05(a)(i) gave part of a DNA molecule and asked candidates to write the letters of the correct
bases for strand 2. Many responses gained both marks for the correct series of bases.

This scores both marks for a correct sequence of bases.

This scores 1 mark for a sequence with one error.
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Question 5 (a)(ii)

Most responses could give the maximum number of amino acids coded by this strand as 3.
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Question 5 (a)(iii)

In Q05(a)(iii) candidates had to complete the empty boxes to show the mRNA coded for by
this DNA strand. Again most candidate responses could give the appropriate bases.

This gains both marks for the correct bases.

This response scores one mark as it makes an error in one of the
bases.
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Question 5 (b)

In Q05(b) candidates were given information about a length of DNA containing 25 000 base
pairs and 50 000 bases. They were told that 30% of the bases were adenine. They were asked
to determine the number of thymine, cytosine and guanine bases in the length of DNA. Many
candidates gained full marks.

This response gains full marks for the correct number of T, C and G.
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This response gains 2 marks for correctly stating the percentage of
each base.
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This response scores 1 mark for the number of G bases being 10 000.
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Question 5 (c)

Q05(c) required candidates to describe the differences between the process of transcription
and the process of translation. Again many responses scored full marks for describing the
location, starting substance and product of each as well as the role of tRNA. The quality of
responses showed the candidates knowledge and understanding of protein synthesis.

This response scores all four marks for the location, starting molecule,
product and the role of tRNA in translation.
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This response also scores all four marks for the location, starting
molecule, product and the role of tRNA in translation.
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This response scores 3 marks for the location, starting molecule and
the role of tRNA in translation.
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Question 6 (a)

In Q06(a) candidates were given a graph showing the change on the number of hospital
admissions caused by smoking from 2009 to 2019. They were asked to calculate the
percentage increase in numbers from 2009 to 2019. Most responses were able to read the
values of the graph and calculate the increase.
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This response scores both marks for 9.52%.
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This response does not give the correct answer but gains 1 mark for
subtracting 462 from 506 and getting 44.
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Question 6 (b)

Q06(b) asked candidates to comment on the changes in the number and the percentage of
all hospital admissions caused by smoking. Most responses were able to score 3 or 4 marks
for noting numbers being constant from 2009 to 2012, then decreasing slightly in 2013 but
overall that there was an increase in number of admissions from 2009 to 2019 and that the
percentage of admissions fell from 2009 to 2019. The best candidates explained that other
conditions increased or that the population increased.
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This response gains full marks. It comments that numbers increased
over time, that there was a drop in 2013, that the percentage of
admissions due to smoking declined, that the percentage of the
population who smoke may be declining and that there are other
reasons for hospital admissions.
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This also scores 4 marks. It comments that the number of admissions
stayed the same from 2009 to 2102, then decreased in 2013, the
numbers overall increased and the percentage of admissions
decreased.
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Question 6 (c)

In the last item, Q06(c), candidates were asked to describe the consequences of smoking for
the functioning of the lungs. Most candidates gained some credit, with the best describing
how cilia are damaged, leading to a build-up of mucus causing bacterial infection, that alveoli
are damaged leading to a loss of surface area or emphysema and that airways may become
inflamed or narrow and that COPD and lung cancer develops.

This response gains all 5 marks. It describes the risk of cancer, cilia no
longer working, mucus build up and infection. It also describes
damage to alveoli.
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This response also gains 5 marks. It describes inflamed airways, mucus
production and cilia damage, bronchitis and lung infection. It also
refers to lung cancer and alveoli being damaged.
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Paper Summary

Based on their performance on this paper, candidates should:

Ensure that you read the question carefully and include sufficient points to gain full credit.
Include as many points as there are marks available in comment and explain items.
Make sure you have practised calculations and that you understand and know how to
apply formulae and always include all your working.
Write in detail and use correct and precise biological terminology.
Revise practical work to help in questions about required practicals but also to help in
unfamiliar or novel practical procedures.
Make sure you know and understand all of the terms in the specification.
Always read through your responses and ensure that what you have written makes sense
and answers the question fully.
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