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About this booklet
This booklet has been produced to support biology teachers delivering the new GCE A
level Biology B specification (first assessment summer 2017).
The booklet looks at questions from the Sample Assessment Materials. It shows real
student responses to these questions, and how the examining team follow the mark
schemes to demonstrate how the students would be awarded marks on these questions.

How to use this booklet
Our examining team have selected student responses to 6 questions from the trialling of
the Sample Assessment Materials. Following each question you will find the mark scheme
for that question and then a range of student responses with accompanying examiner
comments on how the mark scheme has been applied and the marks awarded, and on
common errors for this sort of question.
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Paper 1: Advanced Biochemistry,
Microbiology and Genetics
Exemplar question 1

5

Mark scheme
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Student answers for part a)
Student answer A

Examiner comments
This candidate has drawn a correct structure of an amino acid and gains both
marks. The mark scheme shows the carboxylic acid group as COOH, but this
candidate has drawn it out correctly.
Mark awarded = 2.

Student answer B

Examiner comments
The amino group and the carboxylic acid group are drawn correctly, but this
candidate has incorrectly shown two R groups on the central carbon atom. This
drawing gains mark point 1, but not mark point 2.
Mark awarded = 1.
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Student answer C

Examiner comments
This candidate has drawn the molecule in a different view, but the groups
attached to the central carbon atom are correct and so gains both mark points 1
and 2.
Mark awarded = 2.

Student answers for part b) i)
Student answer A

Examiner comments
UUA is the correct sequence.
Mark awarded = 1.
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Student answer B

Examiner comments
This candidate has written out the entire mRNA sequence, which does not code
for leucine. This answer is, therefore, incorrect.
Mark awarded = 0.

Student answer C

Examiner comments
This candidate has incorrectly given the base sequence of the complementary
DNA strand.
Mark awarded = 0.
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Student answers for part b) ii)
Student answer A

Examiner comments
This answer includes appropriate descriptions of the genetic code consisting of
triplets of bases and of the degenerate nature of the code. Mark points 2 and 3
are therefore awarded. To gain full marks, candidates are expected to include
mark point 1.
Mark awarded = 2.

Student answer B

Examiner comments
This answer refers only to the triplet nature of the genetic code and gains mark
point 2.
Mark awarded = 1.
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Student answer C

Examiner comments
This answer includes a brief description of transcription and translation, but does
not give any relevant information.
Mark awarded = 0.
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Student answers for part b) iii)
Student answer A

Examiner comments
This answer includes relevant information about a substitution mutation and the
consequent effect of this on the polypeptide. The content is sufficient for level 2
and a mark of 4 is appropriate. For level 3, candidates are expected to include
examples of other types of point mutations and their possible effects on the
amino acid sequence.
Mark awarded = 4.
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Student answer B

Examiner comments
This answer has a logical, clear structure and includes quite comprehensive
details of different type of point mutations and their consequences, illustrating a
level 3 response. The candidate has included references to frame shift, base
substitution, degeneracy of code, stop codon and the consequence for protein
structure. A mark of 6 is appropriate.
Mark awarded = 6.
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Student answer C

Examiner comments
This candidate has described the effect of a point mutation in terms of frame shift
only, and the possible effect of this on the shape of an enzyme. There is some
attempt to select and apply relevant biological facts and concepts with just
enough to justify level 2 and a mark of 3 is appropriate.
Mark awarded = 3.
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Exemplar question 2
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Markscheme
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Student answers for part a)
Student answer A

Examiner comments
The calculation is carried out correctly and the answer is also correct, gaining
both marks.
Mark awarded = 2.

Student answer B

Examiner comments
This candidate has shown the calculation correctly, although the answer given is
incorrect and so gains the first mark point only.
Mark awarded = 1.
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Student answer C

Examiner comments
The correct answer with no working shown, gains two marks. This candidate has
not included the % sign with the answer, but the word ‘percentage’ is included in
the stem of this question and is not needed to gain full marks.
Mark awarded = 2.
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Student answers for part b)
Student answer A

Examiner comments
This candidate has correctly indicated that (overall) the amount of viral RNA
increases and the T helper cell numbers decrease. This gains mark point 1.
For mark point 2, there must be a clear link between the amount of viral RNA and
the T helper cell count (note the word ‘therefore’ in the mark scheme) and a
stated time reference, between week 6 and week 12.
Mark awarded = 1.
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Student answer B

Examiner comments
This is a comprehensive, detailed answer which carefully analyses the data to
explain the changes in the numbers of T helper cells, gaining full marks.
Mark awarded = 5.
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Student answer C

Examiner comments
This answer includes mark points 4, 5 and 6. The last sentence just makes mark
point 1, ‘as the viral RNA increases […] so causing T helper cell count to
decrease’ as this is within the context of the overall changes.
Mark awarded = 4.
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Student answers for part c) ii)
Student answer A

Examiner comments
For full marks, candidates are expected to name both DNA polymerase and
ligase, and to outline the function of each enzyme. This answer includes both
mark points and gains full marks.
Mark awarded = 2.

Student answer B

Examiner comments
This answer refers to the function of DNA polymerase, but does not include ligase
and therefore gains mark point 1 only.
Mark awarded = 1.
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Student answer C

Examiner comments
This answer does not refer to DNA polymerase and the description of the function
of ligase is too vague to distinguish it from the function of DNA polymerase.
Mark awarded = 0.

Student answers for part d)
Student answer A

Examiner comments
There are two key ideas in the mark scheme for this part. This candidate
correctly states that ‘the virus may be resistant to one or more of them’, but
there is no reference to mutation of HIV. The answer therefore gains the second
mark point only.
Mark awarded = 1.

26

© Pearson Education Ltd 2014.

Student answer B

Examiner comments
This answer is too vague to be given credit and no specific mark points are
included.
Mark awarded = 0.

Student answer C

Examiner comments
Both mark points are included in this answer; there is an indication that HIV
mutates and that it may be resistant to one drug.
Mark awarded = 2.
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Exemplar question 3
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Markscheme
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Student answers for part a)
Student answer A

Examiner comments
Although the first sentence is worded in a different way from the wording on the
mark scheme, the purpose of the experiment is clear and this gains mark point 3.
The second part of this answer makes it clear that light will not be a limiting
factor, but carbon dioxide is a limiting factor and therefore gains mark points 1
and 2.
Mark awarded = 3.

Student answer B

Examiner comments
This candidate makes it clear that light is not a limiting factor and that the effect
of carbon dioxide can be seen. Therefore mark points 1 and 3 are awarded. The
idea that carbon dioxide is a limiting factor is not explicit, so mark point 2 is not
gained.
Mark awarded = 2.
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Student answer C

Examiner comments
In the mark scheme, the additional guidance for this part includes credit for
named products of the light-dependent reactions (ATP and reduced NADP). This
answer, therefore, gains one mark.
Mark awarded = 1.

Student answers for part b) i)
Student answer A

Examiner comments
This answer does not explain the effect of carbon dioxide concentration on the
production of RuBP; instead it gives an outline description of the changes in the
concentration of RuBP.
Mark awarded = 0.
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Student answer B

Examiner comments
This answer includes mark points 2, 1 and 5, gaining 3 marks.
Mark awarded = 3.

Student answer C

Examiner comments
This candidate has included marks points 2 and 1 in the answer. There is also
some irrelevant content on the changes in GP, for which there is no additional
credit.
Mark awarded = 2.
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Student answers for part b) ii)
Student answer A

Examiner comments
This answer gains mark point 1, for a description of the effect of carbon dioxide
concentration on the rate of production of GP, but there is no attempt to explain
this effect.
Mark awarded = 1.

Student answer B

Examiner comments
This answer includes mark point 2 only. For mark point 1, a time reference (or
appropriate manipulation of figures) would need to be included.
Mark awarded = 1.
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Student answer C

Examiner comments
This candidate has included mark point 2, and the description of the effect on the
Calvin cycle also gains mark point 3 from the additional guidance. Mark point 1
has not been given because the time difference has not been calculated.
Mark awarded = 2.

Student answers for part c)
Student answer A

Examiner comments
This answer includes mark point 1, but for mark point 2, a specific reference to
RUBISCO or the Calvin cycle is also expected.
Mark awarded = 1.
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Student answer B

Examiner comments
This candidate has correctly indicated that the RuBP concentration decreases and
has related this to the activity of RUBISCO, gaining mark points 1 and 2.
Mark awarded = 2.

Student answer C

Examiner comments
This answer is insufficiently accurate to be given credit, because there is no
mention of the effect of temperature on RuBP concentration, or on reduced
activity of RUBISCO or the Calvin cycle.
Mark awarded = 0.
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Paper 2: Advanced Physiology,
Evolution and Ecology
Exemplar question 1

37

Markscheme
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Student answers for part b)
Student answer A

Examiner comments
This candidate has correctly related body size to surface area : volume ratio, heat
loss and metabolic rate, linking ideas with lines of reasoning. This justifies a level
2 response and a mark of 4 (just). For level 3, candidates are expected to relate
these principles to the relative demand for oxygen and to apply this to the
dissociation curves for the two mammals.
Mark awarded = 4.
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Student answer B

Examiner comments
This answer is not well expressed and lacks overall coherence. It does, however,
include some relevant information on the relative surface area and volume ratios
and metabolic rate. This is a level 1 answer, with some basic information and
some attempt to link knowledge and understanding.
Mark awarded = 2.
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Student answer C

Examiner comments
This is a well-developed answer with a sustained line of reasoning, putting it into
level 3. If the answer had included an explanation of how the mouse obtains
oxygen ‘more efficiently’, with reference to the dissociation curves, a mark of 6
would be justified.
Mark awarded = 5.
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Paper 3: General and Practical
Principles in Biology
Exemplar question 1

43

Markscheme
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Student answers for part c)
Student answer A

Examiner comments
There is some relevant information in this answer, but it is generally inaccurate,
with references to, for example, antibodies instead of antibiotics and the
statement that ‘bacteria mutate by natural selection’. The account lacks overall
coherence, as the ideas are not carefully linked together. This is a level 1 answer
and a mark of 3 (just) is appropriate as there is some use of quantitative data.
Mark awarded = 3.
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Student answer B

Examiner comments
This answer is very limited in its content, with only one theme of mutation and
exchange of genetic information. The account lacks breadth and detail, showing
a limited attempt to address the question and to link biological concepts to
support a conclusion. This is a level 1 answer and a mark of 1 is appropriate.
Mark awarded = 1.
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Student answer C

Examiner comments
This is a level 3 answer, which includes most of the indicative content.
Comments are supported with references to quantitative data. The answer has
an overall coherence, with a clear, sustained argument leading to a judgement
related to the stated claim. A mark of 9 is appropriate for this answer.
Mark awarded = 9.
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Exemplar question 2
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Markscheme
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Student answers for part a)
Student answer A

Examiner comments
The table has been completed correctly, gaining both mark points.
Mark awarded = 2.

Student answer B

Examiner comments
Mark point 1 has not been awarded, because one of the values for D is shown as
6, rather than -6. This answer does, however, gain mark point 2.
Mark awarded = 1.
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Student answers for part c)
Student answer A

Examiner comments
This answer includes several points relating to experimental design. However, it
is important to note that most of the points on the mark scheme need to be
qualified with a justification to gain credit. To illustrate this, the first sentence of
this answer refers to setting up five tanks of sea water. This is the first part of
mark point 2, but it is expected that candidates will justify this in terms of
ensuring reliability. There are also references to supplying algae, using limpets
of the same size and maintaining the same temperature for the experiment. All
of these points need to be qualified, to be given credit.
The answer states that ‘each tank will have the sea water in it for a different
length of time each day, e.g. 24 hours, 12 hours, 6 hours, 3 hours, 1 hour.’ This
is acceptable for mark point 5 (withdrawal of water from tanks for different
periods of time). The last sentence includes a reference to calculating a
correlation coefficient, but this needs to be clearly related to the collection of
quantitative data for the dependent variable.
Mark awarded = 1.
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