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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-b-advancing-
biology-h022-h422-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 1(a)(ii)

This question is based on the Advance Notice article TURBOCHARGED PHOTOSYNTHESIS?, which is  
an insert.

Use Fig. 1 on the insert to help you answer the following questions.

Describe how the structures containing the photosystems are arranged differently in plant cells and 
cyanobacteria. [2]

Mark(s): 1/2

Examiner commentary
This candidate has the correct location of thylakoids in plant 
cells. They would have been given the second mark for ‘located 
on the periphery of the cell’, but lost it (CON) for adding ‘around 
the outside’. Candidates need to understand that ‘inside’ and 
‘outside’ have precise meanings and ‘outside’ is not the same as 
‘inside the cell near the cell surface membrane’.
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Question 1(a)(iv)

Explain how cyanobacteria are able to almost eliminate oxygen (O2) fixation by Rubisco. [3]

Mark(s): 1/3

Examiner commentary
This candidate gets the mark for HCO3

- pumps. They said that 
CO2 attaches to Rubisco, but did not express this in terms of 
outcompeting O2; ‘less CO2 fixation’ is not enough and really only 
repeats the information in the question stem.
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Question 1(b)(i)

Table 1 on the insert shows the results of experiments to measure carboxylase activity in wild type (WT) 
tobacco plants and two lines of modified tobacco plant at different concentrations of carbon dioxide 
(CO2).

Explain why the units of carboxylase activity are ‘mol CO2 fixed per mol active sites s–1’ rather than just ‘mol 
CO2 fixed s–1’. [1]

Mark(s): Exemplar 1 – 0/1, Exemplar 2 – 1/1

Examiner commentary
The first example gets close to the correct answer, but only 
expresses it in terms of amounts of active sites. The second 
example is one of the few that correctly expressed this in terms 
of enzyme concentration.

1

2
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Question 1(b)(ii)

Plot a graph of these results on the grid below. Include error bars showing two standard deviations. [4]

Mark(s): 3/4

Examiner commentary
This candidate has lost a mark for an otherwise good graph 
because they have extrapolated the line of best fit beyond the 
data points, i.e. by assuming the curves start at zero. This cannot 
be inferred from the data.
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Question 1(b)(iii)
 

Using Table 1 and your graph in (b)(ii), analyse whether the researchers successfully demonstrated that 
replacing Rubisco in tobacco plants with the cyanobacterial enzyme increased the effectiveness of 
photosynthesis.

Explain your conclusions. [3]

Mark(s): Exemplar 1 – 1/3, Exemplar 2 – 1/3, Exemplar 3 – 2/3

1

2
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Examiner commentary
In the first example, the candidate has gained the mark for 
referring to the rate of photosynthesis but has not gained a 
second mark because they have quoted data but without the 
units. Candidates should know that they must always quote 
units as well as values.

In the second example, the candidate does not get the first mark 
because they do not mention rate of CO2 fixation. They miss 
out on the second mark because they quote rate data without 
giving units. They do get a mark for commenting on the lack of 
overlap of the error bars.

In the third example the candidate did talk about rate and then 
went on to quote values with correct units, so got both marks. It 
is generally only necessary to quote the units once in an answer 
to get the mark. In this case, the candidate has quoted them 
twice. Unfortunately, the units are quite long, so they have run 
out of space to comment on the significance of the results. In 
this case, their first sentence took up three lines and did not gain 
any credit.

3
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Question 1(b)(iv)
 

A student made the following statement:

“Photosynthesis is more effective in the M35 strain than the Rbcx strain.”

Use Table 1 and your graph in (b)(ii) to evaluate the validity of the student’s statement.

Explain your conclusions. [2]

Mark(s): Exemplar 1 – 2/2, Exemplar 2 –1/2

1

2

Examiner commentary
Exemplar 1 is a good response where the candidate has correctly 
referred to the rate of CO2 fixation, rather than the ‘level’, ‘amount’ 
or other vague term. They have also got a second mark for 
commenting on the relevance of SD to validity of the results.

In the second example, an otherwise good answer has lost the 
first mark by referring just to the ‘mean’ without using the term 
‘rate’.
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Question 1(c)*
    

Evaluate the risks and benefits of growing supercrops. [6]

Mark(s): Exemplar 1 – 6/6, Exemplar 2 – 3/6 and Exemplar 3 – 1/6

1
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2

3
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Examiner commentary
The first example scored full marks for discussing several benefits 
and risks of supercrops as well as linking the discussion to points 
in the article, without simply copying out whole sentences from 
the article. There was a logical flow and even a brief conclusion.

The second example has less discussion of benefits and risks, 
so only achieved level 2. Also, there were some misconceptions 
(such as growing more crops leading to more habitats) and 
this meant the response did not meet the communication 
statement and only scored 3/6.

The third example covers one of the benefits, but doesn’t make 
it clear that crop yields would be increased. The risks are not 
really explained adequately or just repeat information from the 
article. As a result, this achieved level 1. There was no clear line of 
reasoning and too much irrelevant information, so this was only 
given 1/6.
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Question 2(b)(i)
 

Fig. 2.1 shows how oestrogen production varies throughout life in human females.

Explain how the rapid increase in oestrogen production towards the end of the growth phase results in 
the release of secondary oocytes. [2]

Mark(s): Exemplar 1 – 1/2 and Exemplar 2 –2/2

1

2

Examiner commentary
The first example is concise; it scores the first mark for oestrogen 
causing a surge in LH and the second for saying this stimulates 
the follicle to release a secondary oocyte.

The second example seems quite similar. However, it has not 
been given the first mark because the candidate refers to a surge 
in LH production rather than release. If it were not for the word 
‘production’ this response would have been given 2/2.
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Question 2(b)(ii)
 

Changes occur to the cells within ovaries over the course of a woman’s lifetime.

Use the data in Fig. 2.1 to explain the role of oestrogen production in the changes to ovarian cells that 
occur during adulthood.

In your answer you should refer to the stages of nuclear division that occur. [3]

Mark(s): Exemplar 1 – 3/3, Exemplar 2 –2/3, Exemplar 3 – 1/3 and 
Exemplar 4 – 0/3

1

2

3
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4

Examiner commentary
The first example correctly incorporates stages of meiosis into 
the answer. In this context ‘production’ is correct. This candidate 
would also have been given a mark for creation of secondary 
oocytes if the maximum mark had not already been given.

The second example was also given the marks for completion 
of meiosis I and secondary oocytes being halted in metaphase 
II, but the candidate missed out on a third mark because they 
did not make it clear that primary oocytes give rise to secondary 
oocytes.

In the third example, ‘ovarian cell’ or ‘it’ is too vague when ‘oocyte’ 
is required for the marks. It is not enough to say ‘oestrogen 
production is constant’; it would have to be ‘constantly high’ to 
get the mark. This candidate was given a mark for stating that a 
secondary oocyte is formed from a primary oocyte.

The final example is generally quite muddled. The candidate 
mentions the pause in prophase, but needs prophase I for 
the mark and incorrectly has secondary oocytes, not primary 
oocytes. Again, there is an attempt to refer to the pause in 
metaphase, but the candidate omits ‘II’.
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Question 2(c)(i)
 

Fig. 2.2 shows how the number of ovarian follicles changes from birth to 50 years of age.

(i) Using the data in Fig. 2.2, describe and explain the relationship between the number of follicles  
and age.  [4]

Mark(s): Exemplar 1 – 3/4 and Exemplar 4 – 1/4

1
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2

Examiner commentary
In the first example, the candidate not only mentioned 
the negative correlation but also that it was a logarithmic 
relationship, gaining two marks. There was a maximum of two 
marks for description, but they would not have been given an 
additional mark because they have not made clear that the 
decline becomes faster after about 40 years. However, they did 
correctly attribute this to a sudden drop in oestrogen, for which 
they were given a mark.

The second example gets the mark for negative correlation. 
However, they subsequently refer to release of eggs rather than 
oocytes. ‘Dying’ isn’t an acceptable term for ‘apoptosis’ and the 
implication here is that it is the oocyte rather than the follicle 
that undergoes apoptosis; just saying follicles (not eggs or 
oocytes) disappearing would have gained a mark.
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Question 3(b)(i)
 

Neuropathic pain is a type of pain caused by neurones malfunctioning following nerve damage. When 
this happens, some voltage-gated sodium ion channels (VGSCs) in pain receptors open spontaneously.

(i) Explain how the spontaneous opening of a VGSC in a pain receptor leads to the generation of a nerve 
impulse in the sensory neurone attached to the pain receptor. [3]

Mark(s): Exemplar 1 – 3/3 and Exemplar 2 – 1/3

1

2
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Examiner commentary
In the first example, the candidate correctly refers to Na+ ions 
entering the sensory receptor. There are then a couple of 
sentences about synaptic transmission that were not penalised, 
even though the question stem stated clearly that the sensory 
neurone was attached to the pain receptor. Finally, two marks 
were given for the generator potential and exceeding the 
threshold value. Saying that this stimulates the production of 
an action potential would also have earned a mark, but the 
maximum had already been given.

Unlike many, the candidate in the second example said that 
sodium ions moved through rather than into the membrane. 
However, they could not be given the mark because they did 
not say that this movement was into the neurone. ‘Threshold’ 
on its own (without ‘value’ or ‘level’) was not enough to get a 
mark, although they did get the mark for saying that an action 
potential would be caused. Their last sentence about calcium 
ion channels was correct, but not relevant to the question.
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Question 3(b)(ii)
 

Three different types of VGSC in different parts of the nervous system have been linked to neuropathic 
pain. Drugs to treat neuropathic pain are now being developed that specifically block these types of 
VGSC. 

Suggest why it is important to develop drugs that only block these three types of VGSC. [2]

Mark(s): Exemplar 1 – 1/2 and Exemplar 2 – 2/2

1

2

Examiner commentary
In the first example, the candidate is given a mark for reference 
to generation of action potentials. However, like the majority of 
candidates, they did not make it clear that the drugs would not 
interfere with other types of VGSC.

While the second example is not an ideal answer, they do state 
that other types of VGSC would still work.
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Question 3(c)(i)
 

Single nucleotide polymorphisms (SNPs) have been detected in the genes coding for several types of 
VGSC. It is thought that these SNPs might alter the response of different patients to drugs that block 
VGSCs.

Describe the steps involved in identifying the SNPs present in a DNA sample from a patient. [2]

Mark(s): Exemplar 1 – 2/2 and Exemplar 2 – 1/2

1

2

Examiner commentary
The first example gets the first mark for the use of restriction 
enzymes and the second mark for separate of the fragments.

In the second example, a mark was given for separation by 
gel electrophoresis, but the candidate makes the mistake of 
assuming that a DNA ladder will allow identification of the SNPs.
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Question 3(c)(ii)
 

Screening for other SNPs is used in the study, diagnosis, and treatment of cancer.

A mutation in either the BRCA1 or BRCA2 gene increases the risk of breast cancer.

Explain why screening for these mutations is only offered to individuals with a strong family history of 
breast cancer and a living relative with breast cancer. [2]

Mark(s): Exemplar 1 – 2/2, Exemplar 2 – 2/2 and Exemplar 3 – 1/2

1

2

Examiner commentary
The first example is given the mark for understanding the 
financial implications of testing – most candidates achieved this. 
The candidate has been fortunate that the examiner could read 
their inserted ‘mutation in’ because this mark was only given to 
candidates who made it clear that there was a greater risk of 
having the mutated forms of BRCA1 and BRCA2 if there is a 
family history of breast cancer.

The second example is much clearer, so there was no risk that 
the candidate would not be given mp1.

The third example also gets mp2 for the cost of testing. However, 
they talk about identifying the gene, not the mutated form, and 
‘a very strong hereditary pattern’ is too vague to get either mp1 
or mp3.

3
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Question 4(b)
 

Hydrogen bonding is central to the function of nucleic acids.

Explain how hydrogen bonding contributes to the process of semi-conservative replication of DNA. [2]

Mark(s): Exemplar 1 – 2/2 and Exemplar 3 – 2/2

1

2

Examiner commentary
The first example missed out on mp1 because, although they 
mentioned DNA being split into two strands by helicase, they 
did not say that this was because hydrogen bonds were broken. 
However, they were given mp2 and mp4 for free nucleotides 
forming hydrogen bonds with complementary bases on the 
template strand.

The second example was given mp4 for complementary base 
pairing and mp3 for the correct number of bonds between A – T 
and G – C.



Exemplar Candidate Work

25

A Level Biology B (Advancing Biology)

© OCR 2017

Question 4(c)
 

Hereditary non-polyposis colorectal cancer (HNPCC) is a type of bowel cancer caused by a mutation in 
genes that normally repair DNA.

Explain why mutations in DNA repair genes lead to development of cancer in the bowel and other organs. 
   [3]

Mark(s): Exemplar 1 – 2/3, Exemplar 2 – 2/3, Exemplar 3 – 1/3 and 
Exemplar 4 – 2/3

1

2
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3

4

Examiner commentary
The first example was given mp1 and mp5 for saying that 
faulty DNA would not be repaired and that this would lead to 
uncontrolled cell division.

The second example was given mp3 for mentioning mutation 
in a named tumour suppressor gene and mp4 for apoptosis not 
occurring. Although they said that the cell continues to divide 
by mitosis they were not given mp5 because this required the 
candidate to state uncontrolled mitosis or cell division.

In the third example, the candidate has been given mp3 
for mentioning mutation in a tumour suppressor gene. 
However, they miss out on mp5 because they say cells grow 
uncontrollably (cell growth is not the same as cell division).

The last example was given mp1 and mp3, but illustrates quite a 
common mistake because mp5 was not given for ‘rapid division’. 
Many cells divide rapidly; it has to be uncontrolled division to 
lead to cancer.
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Question 5(a)(ii)
 

The MenB vaccine was developed to protect against disease caused by the bacterium Neisseria 
meningitidis. Infection with this bacterium (meningococcal infection) is a major cause of meningitis and 
blood poisoning, particularly in babies and young children.

The MenB vaccine was introduced into the routine UK vaccination schedule on 1st September 2015. It is 
available to all new babies born on or after 1st July 2015.

(ii)  Parents have been reassured that the MenB vaccine cannot cause meningitis in their children.

Explain why the MenB vaccine cannot cause the disease. [1]

Mark(s): Exemplar 1 – 1/1 and Exemplar 2 – 0/1

1

2

Examiner commentary
In a question where many candidates struggled, the first 
example states simply that a subunit vaccine lacks DNA required 
to cause disease, which is all that was needed to gain the mark.

In the second example, the candidate nearly gets the mark, but 
‘only the antigens are present’ is not sufficient; they were given 
the mark for saying this in the previous part. They then hint at 
some confusion with heat killed or attenuated vaccines when 
they talk about not being able to revert; to get the mark they 
would have to have said the vaccine does not contain bacteria 
that could replicate.
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Question 5(a)(iii)
 

The MenB vaccine has also been shown to be effective against other types of meningococcal infection.

Suggest why. [2]

Mark(s): Exemplar 1 – 2/2, Exemplar 2 – 2/2 and Exemplar 3 – 1/2

1

2

3
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Examiner commentary
In the first example, the candidate avoids the common 
mistake of simply repeating the stem by referring to similar 
meningococcal infections; it is the bacterial antigens that are 
similar. Use of the phrase ‘bind to’ rather than something more 
vague such as ‘works on’ ensures they get the second mark.

In the second example, the candidate has said ‘antibodies … 
complementary in shape to the antigens of other bacteria which 
cause meningococcal infection’ and has got both mp1 and mp2 
in a single sentence.

The third example was given mp1, but triggering an immune 
response in the same way is not specific enough for mp2 – they 
needed to have said the antibodies produced would recognise 
the antigens on the related strains.
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Question 5(b)*
 

Evaluate the importance of herd immunity in the prevention of epidemics.  [6]

Mark(s): Exemplar 1 – 6/6, Exemplar 2 – 4/6, Exemplar 3 – 3/6 and 
Exemplar 4 – 2/6

1
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4
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Examiner commentary
The first example shows how it is possible to score full marks 
without writing pages of text! There are concise and accurate 
definitions of both ‘epidemic’ and ‘herd immunity’. This is then 
followed by a discussion of the advantages of herd immunity, 
including mention of the benefits for those who cannot be 
vaccinated.

The second example describes herd immunity and eventually 
defines ‘epidemic’. They also mention ring vaccination and 
say that herd immunity protects those who have not been 
immunised. However, there is no mention of why some might 
not be immunised, e.g. safety issues, immunocompromised 
individuals, ethical issues, etc. For this reason it was given level 2 
rather than level 3.

The third example does not give an adequate definition of 
epidemic and so cannot be given level 3. The candidate does 
describe the advantages of herd immunity and also mentions 
risks of immunisation and ethical issues, so is certainly worthy 
of level 2. However, there is no logical structure and the whole 
response is rather jumbled, so it has only been given 3/6 rather 
than 4/6.

The third example does not say what an epidemic is and gives 
rather too much detail about what is meant by herd immunity. 
This means that there is no space to discuss risks of vaccination 
or ethical issues, so was judged to be level 1. There was an 
attempt at a logical structure, so it was given 2/6. The final 
sentence appears to be pure Lamarckism as it is unlikely this 
candidate has heard of the innate immune system; transfer of 
immunity from mother to baby is not really an example of herd 
immunity.
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Question 6(a)(ii)
 

Patients with chronic anaemia have reduced levels of haemoglobin in their blood. When anaemia 
develops over a long period of time, the concentration of the compound 2,3-bisphosphoglycerate  
(2,3-BPG) in the blood increases. 

Fig. 6 shows the oxygen dissociation curves of haemoglobin from two individuals, one suffering from 
chronic anaemia and the other a normal control.

Using the data in Fig. 6, describe the effect of 2,3-BPG on the oxygen affinity of haemoglobin.

Explain how this effect might partially compensate for the reduction in levels of haemoglobin that occur 
in anaemic patients. [3]

Mark(s): Exemplar 1 – 3/3, Exemplar 2 – 2/3 and Exemplar 3 – 2/3

1

2
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Examiner commentary
In the first example the candidate uses a convoluted and slightly 
muddled way of getting to the point that 2,3-BPG decreases 
the affinity of haemoglobin for oxygen. Having earned mp1, 
they then quickly and concisely get mp3 and mp4 for saying 
haemoglobin releases oxygen more easily, thereby delivering 
more oxygen to respiring tissues.

The second example also gets mp1 and mp3. However, they 
miss out on mp4 because they do not make it clear that the 
easier release of oxygen means that more oxygen will be 
supplied to respiring tissues.

The third example illustrates a common mistake: stating 
‘oxygen affinity for haemoglobin’ when they mean the affinity 
of haemoglobin for oxygen. If it were not for this error the 
candidate would have been given 3 marks.

3
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Question 6(b)(ii)
 

Haemoglobin is contained in erythrocytes. While studying oxygen transport, a student investigated the 
water potential of erythrocytes. They wrote the following description in their laboratory notebook:

I placed a drop of blood on a microscope slide and covered it with a coverslip, then added 
a drop of distilled water on one side of the coverslip. I immediately observed the slide 
under high power. I repeated the procedure with sodium chloride solutions of two different 
concentrations to find the one that caused plasmolysis to occur.

State two ways in which the experimental procedure described by the student could be improved. [2]

Mark(s):  1/2

Examiner commentary
This candidate suggested standardising the volume of solution, 
which would not improve the experiment when it was the 
concentration that affected the cells. However, they did get mp3 
for suggesting the use of a haemocytometer to count the cells.
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Question 7(b)(i)
 

The route taken by proteins that are secreted from the cell has been worked out by many different 
experiments. One series of experiments involved the following steps:

•  A virus was modified so that one of its proteins (VSVG) was tagged with green fluorescent  
protein (GFP).

•  Cells were infected with the modified virus.

•  The virus produced the tagged protein, VSVG-GFP, using the cells’ organelles, but only when the 
temperature was reduced from 40 °C to 32 °C.

•  This allowed the path through the cell taken by the VSVG-GFP to be followed by fluorescence 
microscopy from the time the temperature was reduced.

Fig. 7.2 shows the results of one experiment where the distribution of fluorescence within individual cells 
was followed for up to 600 minutes.

(i) Using Fig. 7.2 and your knowledge of the synthesis and secretion of proteins, identify the organelles 
corresponding to curves K, L and M on Fig. 7.2.

Give reasons for your answers. [6]

[For copyright purposes this image cannot be reproduced here; 
the image used within the question can be viewed in the original 
question paper.]
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Mark(s): Exemplar 1 – 4/6, Exemplar 2 – 4/6, Exemplar 3 – 3/6

1

2
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3

Examiner commentary
The first example is one of the top scoring responses. They 
have given a good answer for K. They then correctly identify 
L as the Golgi, but their explanation relies entirely on factual 
recall with no reference to the data. Finally, although ‘vesicle on 
cytoskeleton’ does not get the identification mark, they have 
been given benefit of the doubt for linking this curve to the total 
fluorescence curve. This was one of the few responses that made 
this link.

The second example is another good attempt. Once again, the 
candidate gives answer for K. Where L is concerned, they have 
correctly linked the peak in fluorescence of L with the decline in 
curve K. 

In the third example, the candidate gives a good answer for K. 
They then correctly identify L as the Golgi. However, although 
they say that fluorescence increases as it receives VSVG-GFP from 
the ribosomes, they have omitted to say that the fluorescence in 
L increases as it decreases in K. Without any such reference to the 
data, the answer could just be factual recall. ‘Vesicles’ is not an 
acceptable answer for M as there are many types of vesicle in the 
cell, so this was ignored. This candidate has correctly identified 
that M represents secretion. However, the key point about curve 
M is that it equals the total curve and/or declines at the same 
level as the total curve (identifying M as the point of secretion); 
this candidate has not made that connection.
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Question 7(c)
 

Vinblastine is a drug used in the treatment of cancer. It inhibits the assembly of microtubules. 

Another experiment similar to that described in part (b) was carried out, but the cells were treated with 
vinblastine before the temperature was reduced from 40° C to 32° C.

When VSVG-GFP fluorescence was followed through the treated cells, only curve M disappeared.

Suggest why. [2]

Mark(s): Exemplar 1 – 2/2, Exemplar 2 – 1/2

Examiner commentary
The first candidate was given mp1 for saying that movement of 
vesicles requires microtubules. They were then allowed ECF for 
mp2 as their explanation of why there would be no fluorescence 
was consistent with their identification of M as the Golgi.

The second example also earned mp1 for linking movement of 
vesicles with microtubules. However, in this case they have not 
been given ECF for identification of M as vesicles because their 
explanation is inconsistent.

1

2
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