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Introduction
These exemplar answers have been chosen from the
summer 2017 examination series.
OCR is open to a wide variety of approaches and all
answers are considered on their merits. These exemplars,
therefore, should not be seen as the only way to answer
questions but do illustrate how the mark scheme has
been applied.
Please always refer to the specification (http://www.ocr.
org.uk/qualifications/as-a-level-gce-biology-a-h020h420-from-2015/) for full details of the assessment for this
qualification. These exemplar answers should also be read
in conjunction with the sample assessment materials and
the June 2017 Examiners’ Report to Centres available on
the OCR website http://www.ocr.org.uk/qualifications/.
The question paper, mark scheme and any resource
booklet(s) will be available on the OCR website from
summer 2018. Until then, they are available on OCR
Interchange (school exams officers will have a login for
this).
It is important to note that approaches to question
setting and marking will remain consistent. At the same
time OCR reviews all its qualifications annually and may
make small adjustments to improve the performance of
its assessments. We will let you know of any substantive
changes.
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Question 9
Cut pieces of agar jelly can be used to investigate the factors affecting diffusion rates in cells.
Four pieces of agar jelly containing universal indicator were soaked in the same concentration of
hydrochloric acid for one minute.
The cubes were then removed and blotted dry.
Which of the following pieces of agar jelly would be the first to turn entirely red?
A a cube with edges 4 cm each
B a cuboid with edges 2 cm, 4 cm and 6 cm
C a cuboid with edges 3 cm, 3 cm and 5 cm
D a sphere with diameter 4 cm
[1]

Mark(s) – 1/1

Examiner commentary
The candidate has used the space available on the page to
visualise the shapes involved, which may have helped them
arrive at the correct answer, i.e. that a shape having one side of
2 cm would mean a distance of only 1 cm from the surface to
the centre.
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Question 15
The image below shows a European badger, Meles meles, which is a member of the family Mustelidae.

[Please note this image is
different from the original
question paper, but has
been included for illustrative
purposes.]

The American badger belongs to a different genus within the same family.
Which of the options, A to D, is the correct binomial name for the American badger?
A Meles leucurus
B mellivora capensis
C mustelidus Everetti
D Taxidea taxus
[1]

Mark(s) – 1/1

Examiner commentary
Consideration of each response in turn and crossing out of
impossible answers is an efficient way to attempt many multiple
choice questions. The candidate has dismissed ‘A’ on the
grounds that the question states that the American badger is in
a different genus and Meles is the same genus. The candidate
has also dismissed ‘B’ and ‘C’, presumably on the grounds that a
binomial name never begins with a lower case letter.
5
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Question 16(a)(i)
The Madidi National Park, in the South American rainforest, is home to a wide variety of species. The
largest predator in the area is the jaguar. These large cats are well camouflaged and hunt mostly at night.
A single individual can cover a very large area.
(a) In 2007 the Wildlife Conservation Society (WCS) attempted to estimate the population of jaguars in the
Madidi National Park.
• Digital camera traps were placed in areas that jaguars were likely to visit.
• If an infrared beam was broken by an animal, the camera was activated.
• The camera then took a photograph of the animal.
(i) Suggest why it was not appropriate to estimate the number of jaguars using the capture-recapture
technique.
			
[2]

Mark(s): 1/2

Examiner commentary
Although this response does not achieve the much more
commonly awarded ‘dangerous’ marking point, it does,
unusually, achieve the second marking point at the end of the
additional page continuation.

6
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Question 16(a)(ii)
Most studies estimate the population density of jaguars in the South American rainforest to be 5
individuals per 100 km2.
In the 2007 study:
• 100 camera traps were set up covering an area of 271 km2.
• 28 images of 9 different jaguars were recorded.
How well do these results support a population estimate of 5 individuals per 100 km2?
			

[4]

Mark(s): Exemplar 1 – 2/4

Examiner commentary
The candidate has performed the calculation correctly and
linked this to a ‘does not support’ statement. However, as the
question asks candidates ‘how well do these results support’ the
candidate has missed the opportunity to say more about the
closeness of the two numbers and the extent to which an exact
match would be expected given the imperfections of sampling
a small population over a large area.

7
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Mark(s): Exemplar 2 – 4/4

Examiner commentary
The candidate has performed the calculation correctly and
linked this to a ‘does not support’ statement. The candidate has
then gone on to discuss the potential limitations of the study
and linked this to the idea that the numbers of the original
estimate and the current study are not that different.

8
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Question 17(b)(i)
The sweet pea plant has been used to study inheritance since the nineteenth century. The seeds of the
sweet pea can vary in colour and shape.
The gene that controls colour has two alleles:
• Y is dominant and produces yellow seeds.
• y is recessive and produces green seeds.
The gene that controls shape has two alleles:
• R is dominant and produces round seeds.
• r is recessive and produces wrinkled seeds.
When Mendel crossed two pea plants that were heterozygous for both seed colour and shape, the ratio of
phenotypes in the offspring was:
• 9 yellow round
• 3 green round
• 3 yellow wrinkled
• 1 green wrinkled.
Some students tried to recreate this investigation using a modern variety of plant that showed the same
phenotypic variation in seed colour and shape.
The students crossed two of the modern plants that were heterozygous for both seed colour and shape.
The results of this cross were:
• 58 yellow and round
• 31 green and round
• 21 yellow and wrinkled
• 2 green and wrinkled
The students used the chi-squared test to compare their data to the expected 9 : 3 : 3 : 1 ratio.
(i) Use the chi-squared formula x2 = Σ

(O–E)2
E

to calculate the x2 value for these data.

You may use the table below for working out.

x2 = ............................. [3]

			

9
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Mark(s): Exemplar 1 – 2/3

Examiner commentary
As the numbers in Table 17 are given to four significant figures,
it was inappropriate to write the calculated chi-squared value to
five significant figures, as this candidate has done. Hence, two
out of the three available marks were given.

Mark(s): Exemplar 2 – 2/3

Examiner commentary
A common error in this question was for candidates to think that
the expected numbers were 9, 3, 3, 1 – presumably failing to
appreciate that this is a ratio that they were expected to apply
to 112, the total number of offspring. However, two marks were
given for correct subsequent calculations from this incorrect
starting point.

10
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Question 17(b)(ii)
After analysing the results, the students stated that the inheritance of the seed colour and shape in their
investigation was different from that in Mendel’s investigation.
Using Table 17, discuss whether the results of the investigation and the chi-squared test support the
students’ statement.
			

[3]

Mark(s): Exemplar 1 – 1/3

Examiner commentary
The candidate has circled ‘7.82’ in the table and this alone was
enough for the response to be given the first marking point.

11
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Mark(s): Exemplar 2 – 2/3

Examiner commentary
This response achieves marking points 1 and 2 easily. Although
there is some discussion in the direction of marking point 3, the
candidate has not clearly explained what a p value of less than
0.05 actually means in terms of the likelihood that the observed
difference is due to chance.

12
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Mark(s): Exemplar 3 – 1/3

Examiner commentary
This response gets one mark for correctly identifying the critical
value. The candidate has gone some way to achieving marking
point 2 and has used the key, underlined, term ‘significant’.
Crucially, however, there is no use of the word ‘different’ or
‘difference’, which is also underlined in the mark scheme.

13
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Question 17(b)(iii)
A ratio that is different from the expected 9 : 3 : 3 : 1, in a cross such as this, can be the result of epistasis.
Suggest and explain one reason, other than epistasis, why the phenotype ratio might not be 9 : 3 : 3 : 1.
			

[3]

Mark(s): 3/3

Examiner commentary
This response gets three marks. It easily gains marking points 1
and 2 and it gets marking point 5 on the basis of the additional
guidance on the mark scheme. Had the candidate mentioned
alleles then it might well have satisfied the criteria for marking
point 4 also.

14
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Question 17(c)(i)*
The yellow colour in peas is the result of an enzyme that breaks down chlorophyll, which is green.
• The Y allele codes for the production of an enzyme that breaks down chlorophyll.
• The y allele is the result of a mutation in the Y allele.
• The y allele codes for an inactive form of this enzyme.
(i)* Outline how the Y allele codes for the production of this enzyme and explain why the y allele codes
for an enzyme with a different primary structure.
			
[6]

Level/Mark(s): Exemplar 1, Level 3 – 6/6

Examiner commentary
The answer covers all aspects of the question: the mechanism
by which an allele codes for the production of a protein and the
reason why a mutation leads to the production of a protein with
a different primary structure. There is no incorrect or irrelevant
information and the candidate has answered the question
without using any of the additional pages provided.

15
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Level/Mark(s): Exemplar 2, Level 2 – 3/6

Examiner commentary
This response partly answers the question by discussing the
nature of the genetic code and the reasons why a mutation
can lead to a change in the primary structure of a protein. The
response does not fully answer the question as there is no
reference to the role of RNA in these processes. The references

to the expression of dominant alleles at the beginning and to
tertiary structure and enzyme action at the end are irrelevant to
the question and so the communication statement is not met
and the lower mark (3) within the level is given.

16
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Level/Mark(s): Exemplar 3, Level 1 – 1/6

Examiner commentary
The response gains some credit for mentioning the sequence
of DNA nucleotide bases and the processes of transcription and
translation. However, the references to amino acid bases and the
base sequence of the enzyme showed clear misunderstanding
of the biochemistry. Hence, the response only achieves Level 1.
There was an incoherence about the structure and the
references to tertiary structure, globular proteins and chlorophyll
were irrelevant so the communication statement is not met and
the lower mark (1) within the level is given.

17
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Question 17(c)(ii)
(ii) With reference to the proteins coded for by the seed colour gene, explain why the y allele is recessive.
			

[1]

Mark(s): 1/1

Examiner commentary
Few responses got this mark but this candidate expresses it well.
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Question 18(b)(iii)
The potato plant, Solanum tuberosum, is a staple food plant in many parts of the world.
Potatoes are susceptible to infection by a pathogen called Phytophthora infestans, which causes a disease
known as potato late blight. The most visible sign of the disease is a brown discolouration of the leaves.
Some varieties of potato are resistant to infection by P. infestans.
The extent of infection is estimated by comparing the area under the curve from the graph. The area
under the curve for clone B is 1250. (Units can be ignored in this instance.)

[For copyright purposes this image cannot be reproduced here;
the image used within the question can be viewed in the original
question paper.]
Using Fig. 18, calculate the approximate area under the curve, between day 35 and day 98, for clone C.
			

[3]

Mark(s): Exemplar 1 – 2/3

Examiner commentary
Many responses identified the desirability of genetic uniformity
within the clones but fewer related this to the principles of
experimental design. This response uses the key term ‘validity’
correctly and gains full marks.

19

© OCR 2017

A Level Biology A

Exemplar Candidate Work

Mark(s): Exemplar 2 – 3/3

Examiner commentary
This response gets three marks for a correct answer. The working
out is clear and, had the candidate made a mistake with the final
answer, it would have been possible for the response to have
been credited with two marks from working out.

20
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Question 18(b)(v)
Using Fig. 18, suggest why the area under the curve is used as a measure of infection rather than the area
of leaf that is visibly affected on a given day.
			
[2]

Mark(s): Exemplar 1 – 2/2

Examiner commentary
The question asks candidates to ‘use Fig. 18’ and, because this
response does just that on the additional page, it is able to gain a
second mark in addition to the mark it gained on the original answer
space for reference to day to day changes in the level of infection.
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Mark(s): Exemplar 2 – 1/2

Examiner commentary
This response gets the second point on the mark scheme
for reference to day to day changes in the level of infection.
However, the response does not reference Fig. 18, as instructed
in the question.
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Question 19(a)
Humans and chimpanzees are currently classified within the same family.
Chimpanzees were once classified separately from humans in the Family Pongidae along with gorillas and
orang utans.
Fig. 19.2 shows a human hand and a chimpanzee hand.

Describe two differences between the two images that could have been used to classify humans and
chimpanzees in separate families.
			
[2]

Mark(s): 0/2

Examiner commentary
The candidate has noticed that there is a difference in the length
of thumb and the length of palm and so could have achieved
both marks. However, the mark scheme requires that responses
are only credited if there is reference to either chimpanzees
having a (relatively) shorter thumb or longer palm or to humans
having a (relatively) longer thumb or shorter palm. As the
response does not mention chimpanzees or humans, no marks
were given.
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Question 19(b)(i)
Differences between the nucleotide base sequences can be used to estimate the length of time since two
species diverged from one another.
The greater the number of differences, the greater the length of time that has elapsed since the two
organisms were part of the same species.
Fig. 19.3 shows the line of best fit for the differences in DNA between pairs of primate species plotted
against the number of years since the two species diverged from a common ancestor.

Calculate the rate of DNA change using the data in Fig. 19.3.
Give your answer to three significant figures.
			

24
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Mark(s): 1/2

Examiner commentary
The graph has been measured correctly and the gradient
calculated correctly. However, the candidate has failed to
appreciate that the number on the y-axis is a percentage. Hence,
the candidate’s attempt to produce a percentage by multiplying
0.177 by 100 was not only unnecessary but incorrect. Because the
working out was clearly shown it was possible to give one mark
for evidence of ‘5.3/30’.

25

© OCR 2017

A Level Biology A

Exemplar Candidate Work

Question 19(b)(ii)
The mutation rate in mammals can vary by as much as 20% between species.
Use Fig. 19.3 to calculate the time since the phylogeny of humans diverged from chimpanzees, and the
range over which this estimate may vary.
			
[2]

Mark(s): 2/2

Examiner commentary
The time and range are correct and within the extent of graph
reading variability allowed by the mark scheme.
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Question 19(b)(iii)*
Some scientists have suggested that humans and chimpanzees should be reclassified as belonging to the
same genus.
Evaluate their suggestion using evidence from Figs. 19.1 to 19.3 and your own knowledge of the
scientific basis for the classification of organisms.
			
[6]

Level/Mark(s): Exemplar 1 – Level 3, 6/6

Examiner commentary
The question asks candidates to evaluate a suggestion using
evidence from figures and their own knowledge. This response
evaluates the suggestion fully by discussing evidence for and
against reclassification. It also demonstrates the candidate’s
knowledge of the principles upon which classification is based.
None of the information used is incorrect so level 3 was given.

Although the answer strays outside the lines provided, none of
the information is irrelevant. There is a clear line of reasoning
with evidence supporting or not supporting reclassification and
a clear conclusion is stated so the communication statement
within level 3 was also met.
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Level/Mark(s): Exemplar 2 – Level 2, 3/6

Examiner commentary
The response considers evidence from the figures that supports
reclassification and demonstrates some understanding of the
principles of classification. However there is no consideration
of evidence that does not support reclassification and so the
candidate was not considered to have fully evaluated the
suggestion. Rather than reaching a logical conclusion, the answer
finishes with an irrelevant reference to other types of evidence
not provided in the documents so the communication statement
within level 2 was not achieved.
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Question 20(a)(i)
Fig. 20 shows the disaccharide lactose, which is found in milk.

Another disaccharide is maltose. Maltose and lactose both contain the same number of atoms of each
element, C, H and O.
(i) State two other structural similarities between lactose and maltose.
			
[6]

Mark(s): 2/6

Examiner commentary
This response achieves the first two marking points and both
available marks. However, without the insertion of the word ‘both’,
the second response would not have been credited.

29
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Question 20(b)(i)
One of the monomers of lactose is galactose.
The bacterium E. coli usually uses glucose as a respiratory substrate.
Under certain circumstances, E. coli is able to use galactose as a respiratory substrate by breaking down
lactose into glucose and galactose and then using both glucose and galactose as respiratory substrates.
(i) Explain how the structure of galactose allows it to be used as a respiratory substrate.
			

[3]

Mark(s): Exemplar 1 – 0/3

Examiner commentary
Although the mark scheme did not require candidates to
name the energy-containing bonds to gain the first marking
point, this response was not given the mark because the
candidate has named an incorrect bond, namely glycosidic.
Candidates ought to know that the monomer of a disaccharide,

i.e. a monosaccharide, does not contain a glycosidic bond. It is
often the case that, when a statement that appears to match
a marking point is associated with a piece of clearly incorrect
biology, the mark is not given.

Mark(s): Exemplar 2 – 0/3
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Examiner commentary
The question was about the structure and function relationships
of galactose but many responses, like this one, appeared to be
discussing the structure and function of glycogen. It is worth
emphasizing that the number of marks available for recall of
information is reduced on the present specification compared to

the legacy. In this regard, rote learning of previous mark-schemes
is likey to be less helpful for candidates without an understanding
of the biological similarities and differences between previous
and current questions.

Mark(s): Exemplar 3 – 0/3

Examiner commentary
It is important for candidates to be precise and, where possible,
choose the correct words when expressing an answer. This
response does contain the idea that the bonds in galactose
contain energy. However, the candidate has stated that the
‘bonds can be broken to make energy’. Energy cannot be created

or destroyed so any response that states that it can tends not
to be credited in science examinations. Had the response said
‘release energy’ or ‘make ATP’, a mark would have been given.
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Question 20(b)(iii)
In order for lactose to enter the cytoplasm of E. coli a protein is required.
The E. coli living in the digestive system of young mammals are more likely to contain this protein than
E. coli living in the digestive system of old mammals.
Suggest an explanation for this observation.
			

[2]

Mark(s): 0/2

Examiner commentary
The name ‘E. coli’ appears three times in the question - candidates
should have discussed transcription of the lac operon in their
answers. However, many responses, such as this one, answered
from the point of view of young mammals’ requirement for
lactose.

32
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Question 20(c)
Lactose is a reducing sugar.
Benedict’s reagent can be used to detect the presence of lactose in a solution.
A colorimeter can be used to measure the concentration of lactose.
The colorimeter first needs to be calibrated.
Describe how a method that uses Benedict’s reagent and a colorimeter could be calibrated to measure
the concentration of lactose in an unknown sample.
			

[4]

Mark(s): Exemplar 1 – 0/4
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Examiner commentary
The question does not ask candidates how to perform a
Benedicts test or how a colorimeter is able to distinguish
between different concentrations of lactose. Hence, responses
like this one did not receive any credit.

Mark(s): Exemplar 2 – 4/4

Examiner commentary
Those candidates who appreciated that the focus of the question
was on calibration frequently scored three or four marks. This
response achieves marking points 6, 4, 7 and 8, in that order.
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Question 21(b)
Fig. 21 shows some of the steps involved in producing a genetically modified bacterium.

Fig 21

Describe the events that are taking place at the step labelled C.
			

[3]

Mark(s): 1/3
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Examiner commentary
This response achieves the first marking point. It then goes on to
mention DNA ligase. However, the DNA ligase is given the role of
‘annealing’ the DNA in the candidate’s response. The term ‘anneal’
refers to the joining of two DNA strands via hydrogen bonding
and the mark scheme guidance explicitly states that reference to
ligase cannot be credited in the context of hydrogen bonding.
Hence, the mark for ligase was not awarded.
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Question 21(c)
Step D results in a transformed bacterium.
Many individual bacteria are not transformed successfully during this procedure.
Explain how scientists can determine the success of step D in this procedure.
			

[3]

Mark(s): 3/3

Examiner commentary
This response achieves marking points 1, 4 and 5 easily.
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Question 21(d)
Bacteria can be genetically modified to produce human insulin.
The process is similar to that shown in Fig. 21 with some differences.
First, instead of isolating DNA that contains the insulin gene, mRNA that codes for insulin is extracted from
human pancreas cells.
What needs to be done with the mRNA in order for the rest of the genetic modification to be completed?.
			

[2]

Mark(s): 1/2

Examiner commentary
This response achieves marking point 2 for mentioning reverse
transcriptase. However, the precise term for the DNA produced
is cDNA and the ‘c’ (or alternative) was required to gain the first
marking point. Precise use of technical terms is important at this
level.
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Question 21(e)
Some people are concerned about genetic modification.
State one valid concern that people have about the genetic modification of bacteria.
			

[1]

Mark(s): 0/1

Examiner commentary
The word ‘valid’ in the question meant that outlandish
suggestions, such as the ethics surrounding bacterial freewill,
which occurred with some regularity, could not be credited.
Candidates ought to have some appreciation of what is a valid
concern and what is just media hyperbole. In this case, the
response refers to negative public opinion about the bacteria

being grown on waste products. This might reflect a confusion
on the part of the candidate between genetic modification
of bacteria and the production of mycoprotein for human
consumption or it might reflect a complete misunderstanding of
the processes involved in genetic modification of bacteria. Either
way, the response was not credited.
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