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Introduction

This paper was fairly typical of a WBI14_01 paper, covering a range of specification points
from topics 5 and 6, with a few synoptic topics included as well. The questions used a variety
of command words and including the statutory number of multiple choice questions and
maths marks.

The multiple choice questions were quite well answered and the calculations performed
better than in previous years. It was also evident that centres are more familiar of the
requirements of the levels-based questions and are preparing their candidates for these
more effectively. The two levels-based questions performed very similarly with almost
identical mean marks.
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Question 1 (a)

Most candidates were able to score at least 1 mark for stating that magnesium ions were
part of a chlorophyll molecule. A reasonable number of these also gained the second mark
for chlorophyll absorbing light. The second mark was often lost for failing to use the term
'absorb' and stating that it was either 'trapped' or 'captured' instead.

There were extremely few responses that mentioned other ways in which magnesium would
be important, not surprisingly, as these are not covered by the expectations of the
specification. They would have been awarded the marks if they were correct however.
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Helping with light absorption is slightly odd wording but this candidate
clearly knows the importance of magnesium ions.
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Question 1 (b)

Many candidates just described the graphs to score mark point 1.

Mark points 2, 3 and 4 were all seen but not necessarily in the same response, so the more
able candidates would score three marks. Of the three, mark point 2 was the least frequently
seen as candidates simply referred to active transport being involved, but we had told them
that in the stem of the question. The last mark point was rarely awarded.

This response scored 4 marks, which did include the last one.
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A succinct response, scoring 4 marks.
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Question 2 (a)(i)

A high number of candidates scored 2 marks with many scoring at least 1 mark for
calculating the mass. Sometimes the final correct answer was only awarded 1 mark as there
was incorrect rounding or too many decimal places given.
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A clearly worked through calculation.

We strongly recommend that you show your working in calculations. It
will help you spot any errors but more importantly, if you do make a
mistake you may still pick up a mark.
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Question 2 (a)(ii)

Candidates were generally able to score mark point 1 for reference to Hank’s food being
higher in energy or calories or fats etc, or the converse of this. Some candidates referred to
the idea of Hank eating all year round or eating food in the winter while other bears were
not.

There were less candidates scoring the second mark as many failed to recognise that Hank
stored energy as fat or biomass, or that hibernating bears lost biomass, lost weight or lived
off their reserves.

This is an example of a response that scored both our mark points.

A number of candidates referred to the NPP of the bears; this is a term
that we use for plants, not animals.
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Question 2 (b)(ii)

Most responses referred to comparing band patterns, numbers, position or sizes or to DNA
profiling, base sequencing, gel electrophoresis or genetic fingerprints etc, to gain mark
point 1.

Very few candidates were able to state that bands which would only be found on females (ie,
were specific to females) would be seen on two of the samples analysed, thus mark point 2
was rarely seen as few candidates recognised this or were able to clearly state it.

Similarly, for mark point 3 candidates needed to state that all of the bears would have
different banding patterns or that there would be some differences in the patterns for all
three bears.

Some candidates did not read the question carefully enough and referred to analysis of
chromosomes.

This was one of the better responses seen.

When describing the DNA fingerprint that results from gel
electrophoresis, make sure you refer to the 'bands' and do not use
terms like blocks or fragments.
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Question 3 (a)

Many candidates scored the second marking point here for clearly distinguishing between
bacteriostatic and bactericidal antibiotics. However, fewer candidates gained mark point 1 as
we needed a clear, categorical statement that both targeted bacteria.

This is a good example of what we were looking for.

Similarities must be clearly linked to both aspects. Differences should
be paired up ideally in one sentence. This response has linked two
sentences with the comparative term 'whereas'.
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This is an even better example as the similarities and differences are
each given in one sentence.
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Question 3 (b)(i)

Reasonably well answered, with most candidates scoring mark point 2 for loading the
antibiotics on to filter paper or the origin. Some candidates described a pencil line being
drawn first and then spotting the antibiotic on the line, even though we had indicated the
origin in the diagram. A good number of candidates also gained mark point 3 by stating that
the filter paper was dipped into the solvent, but there were some who implied that the origin
would be beneath the solvent.

There were fewer candidates scoring mark point 1 (antibiotic dissolved in solvent) or mark
point 4; candidates were too vague and did not qualify how long the chromatogram was
allowed to run.
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A clear account, scoring full marks.
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Another response gaining full marks but illustrating a different
combination of the mark points.
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Question 3 (b)(iii)

Candidates spotted the fact that different solvents were used and that there was a difference
in the solubilities of the antibiotics. Few responses were specific enough to be awarded our
third mark point.

This response illustrates three of our mark points, gaining full marks.

In a question like this, two differences need to be explained as the
mark allocation is two. Always check the number of marks allocated to
a question to help you work out how much you need to write.
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Another good response, illustrating some of our mark points.
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Question 4 (b)

This item is effectively three multiple choice questions rolled into one. A range of responses
were seen but candidates who did not read the question carefully frequently selected the
wrong option for the 70S ribosomes.
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Question 4 (c)(ii)

Many candidates were able to identify the source of the sample, usually naming the faeces or
the intestines. Some incorrectly named the stomach. Many candidates referred to an
appropriate method to determine numbers such as dilution plating, use of a colorimeter for
colony counting, using a haemocytometer to determine numbers or measuring turbidity. A
surprisingly high number of candidates wrote about having to culture the bacteria on agar
before measuring the turbidity.

Fewer candidates gave an appropriate, corresponding detail of the method, although this
point was usually gained for reference to aseptic technique.

Surprisingly few candidates referred to an appropriate method of identifying or eliminating
bacteria, such as colour of colonies or indicator media. As well as this, very few candidates
gave a description of how the relative abundance would be determined as candidates did not
refer to the bacteria other than the Streptococcus.
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This was a well-thought out response which was one of the few that
scored the full 4 marks.

Read the question carefully to make sure that you have actually
answered it; you may be required to apply your knowledge to a
particular scenario and so a generalised answer will be insufficient.
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The candidate who wrote this answer also took the approach of using
antibiotics to eliminate the non-Streptococcus bacteria.
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Another good response but this candidate wrote about using a dye to
identify the appropriate colonies.
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Question 5 (a)(i)

Generally answered well by those candidates who used a tangent that touched the outside of
the curve at 1200 seconds and then gave their answer to an appropriate number of decimal
places. A reasonable number of candidates were able to do this, but some were limited to 2
marks as their final answer was given to more than 3 dps.

An error carried forward (ECF) was applied for 2 marks for those candidates who did not
draw a tangent but realised that the line did not start at the origin. An ECF for 1 mark was
allowed if a candidate used the value of 148 on the y-axis by tracing a line from the curve at
1200 and then dividing 148 by 1200.
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This candidate drew an accurate tangent but then did not select an
appropriate number of decimal places to express their answer to.

One of the maths skills is selecting an appropriate number of decimal
places to give your answer to. Do not just copy down the numbers on
the calculator and move on to the next question. Check that we have
not given you an instruction on how to express your answer and if we
haven't, then you must decide that yourself to gain full marks.
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This candidate used the origin to calculate their rate but as they did
this correctly and expressed their answer to 3 dps, they could be
awarded the 1 mark ECF.
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Question 5 (a)(ii)

Many candidates were able to clearly state the effect of PBF on oxygen production for mark
point 2 and some were able to give a reason for greater oxygen production for mark point 4,
such as there being more light absorbed, or a greater range of wavelengths absorbed or
simply stating that green light was also absorbed by the PBF in addition to the normal range
absorbed. The mark was not awarded to candidates who repeated the stem of the question
and simply said that PBF absorbs green light with no qualification. Fewer candidates referred
to oxygen being produced by photolysis and hardly any responses stated that none or hardly
any oxygen was produced by PBF as it was not photosynthetic.

This response scored full marks.
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The candidate who wrote this response has clearly thought carefully
about what was being asked and has worked their way methodically
through the answer.
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Question 5 (b)

It was pleasing to see a number of good responses here with candidates demonstrating a
good understanding of this topic.

To gain mark point 1 each of the options in the mark scheme were covered in the range of
responses seen, with many candidates stating that more ATP was produced or there was a
faster light dependent reaction or more reduced NADP produced. There were also some
references to reduced NAD unfortunately.

Candidates also referred to more GALP or glucose produced in the light-independent
reaction or the Calvin cycle, although few referred to carbon fixation.

A good number of candidates carried on to state that more organic molecules were
produced, with some better responses naming an appropriate organic molecule such as
starch, cellulose or protein, or by referring to increased NPP or biomass.
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This candidate has pretty much written everything they know but they
have included our three mark points in their account. The reference to
NAPH is clearly not correct but we did not feel that it was enough to
negate mark point 1 which we could award for the reference to 'more
ATP'.

Although you will not lose marks for writing too much, you could end
up spending too much time on one response and then run out of time
at the end of the paper.
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Question 6 (a)

There were some good definitions given.

However, in a fair number of cases, candidates referred to the body rather than tissues or
cells thus failing to get the mark.

This candidate clearly knew the definition of infection.

Make sure you can write accurate definitions for any of the terms used
in the specification, as you can be asked to state the meaning of any of
them on the papers.
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Question 6 (c)(i)

Candidates who had carefully read the information provided at the beginning of Q06 and
used it in order to formulate a response fared better here.

The best responses recognised that the immune system was triggered by the Plasmodium
sporozoites in the vaccine, which would generate memory cells. This would allow a secondary
immune response which would destroy the sporozoites.

There were some good responses gaining 2 marks, but very few candidates scored three
marks as they either did not say anything about accessibility for mark point 1 or were unable
to finish by stating that liver cells were protected from the sporozoites.
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This is an example of one of the better responses that we saw.

In a question where the context is unfamiliar, identify which part of the
specification you are being tested on and then apply what you have
learnt to the question. The clue here was vaccine.
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Question 6 (c)(ii)

Our first and fourth mark points were the ones most frequently awarded. The second and
third mark points were rarely awarded, as candidates did not pick up on the role of the two
different chemicals.
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We rarely saw all our mark points in one response. This response is
one of the exceptions.

Make sure that you read all the information given and that you use it in
your answer; the information is there for a purpose. The second
sentence in the stem of this question states 'One chemical kills
sporozoites and the other kills merozoites'. You are then asked to write
about the inclusion of the two chemicals in the trials. As each chemical
has a different target then each chemical must have been included for
a different reason. Therefore each chemical needs discussing
separately.
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Question 6 (c)(iii)

Candidates recognised that they had to write about a secondary immune response so picked
up mark points 2 and 3 but did not write about the ultimate destruction of the sporozoites. A
disappointing number of candidates realised that the two strains must share some common
antigens. There were a significant number of responses that did not even mention antigens
at all.

This was a good response. Although it does not mention antigens, it is
clearly describing them so could be awarded mark point 1.

The word 'antigen' is a specific term used in immunology. If a question
is clearly testing you on this part of the specification, you are more
than likely going to be required to refer to antigens in your answer.
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This candidate clearly recognised what this question was asking. The
explanation about mutations was not necessary but did not detract
from the answer required.
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Question 7 (a)(i)

Very well answered by a majority of candidates doing the calculation correctly. Ordinary
years and leap years were allowed for, resulting in six acceptable answers in the scheme with
appropriate roundings.
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Question 7 (a)(ii)

Candidates were generally aware of the importance of nitrates to plants and the majority
scored at least one mark. We did expect more description than WBI12 might look for, as this
is an A level paper even though the question was synoptic with an AS paper. Few candidates
used the mark allocation to describe two uses.

Those candidates who did get awarded both marks tended to get mark
points 1 and 2, as illustrated in this response. Although we did not
expect a named enzyme and chemical reaction to award the second
mark it was good to see it.

Use the mark allocation to help you decide how much to write. It is
unlikely that in a question like this, you will get two marks for one
importance.
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Question 7 (b)(i)

This was a fairly straightforward calculation that the majority of candidates evaluated
correctly.
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Question 7 (b)(ii)

Some candidates still do not appreciate how a value should be expressed in standard form,
losing this mark as a result. There should be only one digit to the left of the decimal place. An
appropriate number of decimal places is still required in a standard form format.
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Question 7 (b)(iii)

The full range of marks was seen here in this level-based question, with a fairly good number
of candidates achieving Level 3. There were a number of different aspects that could be
discussed so candidates who limited their discussion to a single aspect would only achieve a
low Level 2 mark. A broader discussion opened up access to a higher-level mark.

This question asked candidates to use the information to discuss the effect of an increase in
whales on climate change, which depends on the amount of CO2 and other greenhouse
gases in the atmosphere.

The organisms in the diagram are all inter-related and so the best strategy would be to take
each of the organisms in turn, phytoplankton, other organisms like zooplankton and fish as
well as whales and discuss their effect on removal or release of CO2 to the atmosphere.

Many candidates were able to discuss the effect of nutrient release from whales at the ocean
surface on the number of phytoplankton and the consequent removal of CO2 from the air by
photosynthesis and relate this to reducing global warming and why.

Some also referred to the increase in zooplankton and fish and consequently whales, but
discussion here was usually not so good, with the increased release of CO2 due to an
increase in respiration rarely considered.

There were a small number of really good responses which wrote about whales as ‘carbon
sinks’ and of whales dying and CO2 being released very slowly due to unfavourable
conditions, thus trapping carbon deep in the ocean and how this would help reduce global
warming.

Few candidates actually referred to the decomposition of the other animals with
decomposers releasing CO2 to the air by respiring and so increasing global warming.
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This is a particularly good response. The aspects covered are extensive,
consideration is given to how the whales could result in an increase or
decrease in climate change, the approach is logical and the argument
clear and information in different parts of the question have been
discussed.

Read the question carefully as there will often be instructions on what
you should be including in your responses.
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This response is similar to the previous one with the discussion
starting with the whales and then considering each organism in the
diagram in sequence and then supporting the argument with some of
the data from the earlier parts of the question.
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Question 8 (a)

Many candidates realised the importance of keeping existing forests since trees are carbon
sinks and remove lots of CO2 from the atmosphere. Some really good responses referred to
the slower removal of CO2 by newer trees. Others also referred to destruction of trees by
burning and subsequently causing release of lots of CO2.

There were many candidates that referred to established forests being homes or providing
habitats for other species, but very few responses referred to established or native trees
being more resistant to storms, drought etc.

This response is typical of many others that we saw for this particular
question.
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Question 8 (b)

This was well answered in general with many candidates scoring at least one mark and a
good number scoring both marks.

Candidates were generally aware of the idea that locals would have a better understanding
of the area they lived in (mark point 3).

Many candidates also showed an awareness that the livelihoods of the locals needed
safeguarding (mark point 1).

In various ways many candidates also indicated that there was a need for the local people to
understand the issues of global warming and the importance of the forests (mark point 2).

A very clear response illustrating our third and then our second mark
points.
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Question 8 (c)

One area that responses tended to focus on was that the conditions of the original forest
would be appropriate for reforestation and many candidates gave examples of soil type,
nutrient levels or temperature. A good number continued to explain that reforestation would
be faster because of this. Unfortunately, there were quite a few candidates who spoiled their
answer by writing this in the context of succession.

The other area many candidates focused on was avoiding destroying farmland or homes of
local people by planting trees, although less came up with an appropriate explanation to
support this assertion, such as causing resentment or loss of income.

Fewer responses covered the idea of avoiding destroying or disturbing or competing with
other ecosystems but were able to refer to affecting other species or referring to avoiding a
loss of biodiversity. Fewer still referred to joining together fragments of remaining forests
and increasing genetic diversity.

In a number of cases, some reasons were given, without explanations, which would limit
candidates to 3 marks.
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This candidate clearly understood the question and how their answer
should be structured to access full marks.

This is a really good example of where reading the question carefully
and looking at the mark allocation will guide you on what is expected
in your answer. We have asked for two reasons and an explanation for
each with four marks available.
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Question 8 (d)

Many candidates scored the overall mark here quite easily, which was to increase biodiversity
(mark point 1).

The other mark points required clarification as to which type of species the responses were
referring to ie native, endangered or genetically-diverse. Some candidates stated the species
types they were discussing but others did not, thus limiting the quality of their response and
the mark.

A reasonable proportion of candidates referred to native species being adapted to the
existing conditions (mark point 2), but fewer suggested that these native species would
support the existing wild life of the area (mark point 3), and very few candidates were able to
refer to avoidance of the risk of non-native species outcompeting the existing native species.

Many candidates explained that introducing endangered species would help to avoid their
extinction, but few referred to avoiding inbreeding or a drop in genetic diversity. Very few
candidates referred to an increase in gene flow or an increased biodiversity within that
species.

A reasonable number of responses included the idea that introducing genetically-diverse
species expanded the gene pool, with a few excellent responses suggesting the idea of more
alleles being introduced. Some very good answers included reference to increased
biodiversity within that species.

The full range of marks were seen, with a good number of candidates able to achieve two or
three marks.
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This is an example of one of the better responses. This candidate did
not expand on the importance of avoiding non-native species
sufficiently to score the full four marks.

When a question lists more than one component, then each one needs
to be dealt with individually and it needs to be clear which component
is being referred to. The question lists a mixture of native, endangered
and genetically-diverse. A comprehensive answer should address
native and endangered and genetically-diverse together with the
importance of a mixture.
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A very succinct response is illustrated here.

If this candidate had used the mark allocation then they would have
realised that four reasons are needed to score full marks.
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Question 9 (a)(i)

Most candidates were able to state that the core, rectal or liver temperature had to be found
for mark point 1.

Far fewer candidates referred to the graph and if they did then they did not word their
answer accurately, stating that the graph could be used to find the time of death when it
should be time after death.

Very few responses then added that you worked backwards to find the time of death or that
you subtracted the time found from the graph from the time of finding the corpse in order to
establish the time of death (mark point 3).
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This response is one of the few that scored all three marks.
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Question 9 (a)(ii)

Candidates knew this part of the specification very well and we saw some very good
responses. The less able candidates listed more than one factor but did not go on to explain
how any of the factors affected heat loss.

Factors such as clothing and ambient temperature were most
frequently seen.
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Question 9 (b)(i)

The vast majority of candidates scored the mark here, with the usual reason being that it was
more ethical to use rats or pig corpses, or it was less ethical to use human corpses. In a small
number of cases, candidates mentioned that relatives might not agree to the human corpse
being used or that the dead person could not give permission after death.

The idea of humans being genetically-diverse was not seen.
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Question 9 (b)(ii)

In this, the second of the level-based questions, candidates were provided with graphs
containing information on the usefulness of four different chemicals for determining the
time of death of rats and pigs. They were to use this information to comment on the
usefulness of these chemical tests.

Candidates who limited their discussion to descriptions of the data were limited to Level 1. If
they commented appropriately on the usefulness of the data, but the comments were
limited to one or two of the chemicals, they could achieve Level 2. To reach Level 3 required
more of the chemicals to be discussed but also using the data more precisely. General
comments about the usefulness of the data, such as the small sample size, some tests being
species specific or an overall comment on pigs being more useful than rats, were taken into
account as well.

The best way to tackle this discussion in an orderly fashion is to discuss the usefulness of
each of the four chemicals in turn with regard to both pigs and rats individually and finally to
make general comments about the usefulness of the data for both pigs and rats.

The full range of marks was seen with a minority of candidates confined to Level 1, a sizeable
majority in Level 2 and again we saw a pleasing number of candidates gaining Level 3 with
their responses.
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This candidate has looked at the data for each chemical and discussed
the rat and pig data separately. They have also read some values from
the graphs so that they can say more specifically when a chemical can
be used or not.

The trick to scoring well in a levels-based question is to cover all
aspects of the question, having identified the command word.

There are four graphs with two sets of data for each. That would
suggest a total of eight comments would be a good starting point. The
command word is comment on, not describe, so you need to do more
than say what the graphs are showing. The question expects the
comments to be on usefulness so this must be what your answer
focusses on.
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Question 9 (b)(iii)

Disappointingly, a high proportion of answers to this question answered the previous
question, with more candidates picking up on the word 'useful'.

Most responses tended to concentrate on the fact that some chemicals had similar patterns
and so could be useful in humans (mark point 1) and some gave examples such as pH
decreasing in both species. However, there were fewer of these than expected. Very few
candidates referred to some patterns being species-specific and so not useful (mark point 2)
and we rarely saw suggestions that the testing would need to be done on humans (mark
point 3). A number of responses were seen saying that the chemical tests would need to be
used in conjunction with other methods (mark point 5), but there were very few comments
about sample size or the size of error bars (mark point 4); this was surprising as the sample
size was so low.

This response illustrates mark points 1 and 2. The comment about
error bars was a bit too generalised as it was not linked to a particular
test.
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This response illustrates mark points 2 and 3.
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Paper Summary

Based on their performance on this paper, candidates should:

Read the whole question carefully, including the introduction, to help relate your answer
to the context asked. Quite often, early parts of the question will be designed to give clues
to latter components which might appear more obscure due to an unfamiliar context.
Use all of the information provided in the question to help you with your answer, eg
graphs and tables of data including the labelling; this is particularly important in the levels-
based questions.
Make sure when asked to explain your answer that you have effectively included terms
such as because, so, therefore, as a result, in your response. Make sure that you do not
simply describe the data or repeat the information in the question that we have given you.
Set out calculations carefully, showing each stage of your working in case a mistake is
made at the final step, and check that the magnitude of the answer and the units makes
sense in the context of the question and consider how you should express your answer if
we have not given you instructions on how to do so.
Be specific in your vocabulary, avoiding vague terms such as amount and use something
measurable such as volume or mass. Avoid using the term reproducible and refer to
significance or valid, whichever is more appropriate.
Attempt all questions and avoid leaving blanks, as blank answers are guaranteed zero
marks.
Look at appendix 6 and 7 of the specification to familiarise yourself with the command
words and the examples of the mathematical calculations you are expected to be able to
perform.
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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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