
Qualification
Accredited

www.ocr.org.uk/biology

A LEVEL

H420/03 Summer 2019 series
Version 1

H420
For first teaching in 2015

BIOLOGY A 
Exemplar Candidate Work

http://www.ocr.org.uk/biology


Exemplar Candidate Work

2

A Level Biology A

© OCR 2019

Would you prefer a  
Word version?
Did you know that you can save 
this pdf as a Word file using Acrobat 
Professional? 

Simply click on File > Save As Other . . .  
and select Microsoft Word

(If you have opened this PDF in your browser you will 
need to save it first. Simply right click anywhere on the 
page and select Save as . . . to save the PDF. Then open 
the PDF in Acrobat Professional.)

If you do not have access to Acrobat Professional there 
are a number of free applications available that will also 
convert PDF to Word (search for pdf to word converter).

Contents
Introduction 3

Question 1 (a) (i) 4

Question 1 (a) (ii) 5

Question 1 (a) (iii) 6

Question 1 (a) (iv) 8

Question 1 (b) 9

Question 2 (a) (i) 11

Question 2 (a) (ii) 12

Question 2 (a) (iii) 14

Question 2 (b) (i) 15

Question 2 (b) (ii) 17

Question 2 (c) (i) 18

Question 2 (c) (iii) 19

Question 2 (d) (i) 20

Question 2 (d) (ii) 21

Question 3 (a)  22

Question 3 (b) 23

Question 3 (c) (i) 25

Question 3 (c) (ii) 27

Question 3 (c) (iii) 28

Question 3 (c) (iv) 30

Question 4 (a)  31

Question 4 (b)  33

Question 4 (c)  36

Question 5 (a)  38

Question 5 (b) (i) 39

Question 5 (b) (ii) 41

Question 5 (b) (iii) 42

Question 6 (a) (i) 43

Question 6 (a) (ii) 46

Question 6 (b) (i) 47

Question 6 (b) (ii) 48

Question 6 (c) 48

https://www.surveymonkey.co.uk/r/ZL5Z53B


Exemplar Candidate Work

3

A Level Biology A

© OCR 2019

Introduction
These exemplar answers have been chosen from the 
summer 2019 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 they do illustrate how the mark scheme has 
been applied. 

Please always refer to the specification https://www.ocr.
org.uk/Images/171736-specification-accredited-a-level-
gce-biology-a-h420.pdf 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 2019 Examiners’ report or Report 
to Centres available from Interchange https://interchange.
ocr.org.uk/.

The question paper, mark scheme and any resource 
booklet(s) will be available on the OCR website from 
summer 2020. Until then, they are available on OCR 
Interchange (school exams officers will have a login for 
this and are able to set up teachers with specific logins – 
see the following link for further information http://www.
ocr.org.uk/administration/support-and-tools/interchange/ 
managing-user-accounts/). 

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.

https://www.ocr.org.uk/Images/171736-specification-accredited-a-level-gce-biology-a-h420.pdf
https://www.ocr.org.uk/Images/171736-specification-accredited-a-level-gce-biology-a-h420.pdf
https://www.ocr.org.uk/Images/171736-specification-accredited-a-level-gce-biology-a-h420.pdf
https://interchange.ocr.org.uk/
https://interchange.ocr.org.uk/
http://www.ocr.org.uk/administration/support-and-tools/interchange/managing-user-accounts/
http://www.ocr.org.uk/administration/support-and-tools/interchange/managing-user-accounts/
http://www.ocr.org.uk/administration/support-and-tools/interchange/managing-user-accounts/
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Question 1 (a) (i)
Exemplar 1 2 marks

Examiner commentary
This candidate has correctly identified A as a vacuole, and B as a nucleolus. Many candidates identified B as a nucleus, which was 
incorrect.

Item removed due to third party copyright restrictions
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Exemplar 1 2 marks

Examiner commentary
Like the majority of candidates, this candidate has correctly calculated the magnification and rounded the answer up to 2 significant 
figures, gaining full marks.

Question 1 (a) (ii)

Exemplar 2 1 mark

Examiner commentary
In this case, the candidate has correctly calculated the magnification, but has failed to round up the answer to 2 significant figures, 
and so has lost a mark.
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Exemplar 1 2 marks

Examiner commentary
This candidate correctly recognised the drawing could be improved by adding a scale bar and removing shading from the drawing, 
gaining full marks. 

Question 1 (a) (iii)
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Exemplar 2 1 mark

Examiner commentary
Those candidates who referred to adding annotations or using a sharp pencil did not gain credit as these were already given in the 
stem of the question. Equally, if candidates mentioned the drawing should take up half a page or should use continuous lines then 
this would not be given credit, as you cannot deduce that the drawing is not already a correct size, or that the organelles have not 
been drawn correctly from the question.
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Question 1 (a) (iv)
Exemplar 1 2 marks

Examiner commentary
This candidate has a good knowledge of slide preparation describing how to lower a cover slip at an angle to remove air bubbles, 
and also adding stain at the edge of the sample for 2 marks.

Exemplar 2 0 marks

Examiner commentary
In this answer, the candidate has mentioned pressing down on the cover slip to remove bubbles which gained no credit. Other 
common errors included removing air bubbles from the sample, but with no mention of how to achieve this, wearing gloves or 
adding water to the slide.
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Question 1 (b)
Exemplar 1 3 marks

Examiner commentary
In this case, the candidate has given the idea that water loss is not a problem, and that the production of a waxy cuticle would waste 
resources. They have also related the presence of air spaces in the stem to providing buoyancy and the flexibility of the stem to 
being able to move without breaking.
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Exemplar 2 1 mark

Examiner commentary
In this answer the candidate has related the lack of a waxy cuticle to allowing more water in which is incorrect as the plant is living 
in an aquatic environment with no lack of water. It also relates air spaces in the stem to holding or storing oxygen rather than 
increasing gas exchange, which did not gain credit. 
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Exemplar 1 2 marks

Examiner commentary
In this answer the candidate has correctly referred to mammals maintaining a more constant body temperature whilst naked 
mole rats body temperature changes to be closer to environmental temperature. They then described how they used behavioural 
responses to regulate rather than physiological responses, in a clear comparative statement. 

Question 2 (a) (i)

Exemplar 2 0 marks

Examiner commentary
Candidates were asked for two comparisons but sometimes did not adequately compare naked mole rats with other mammals by 
using comparative terms such as ‘more’ or ‘less’. Also they didn’t describe each mammal in turn, such as mole rats having behavioural 
means of regulation and other mammals having physiological means. It was common for candidates to refer inappropriately to 
ectotherms and endotherms in their answer. A general issue was answers quoting stimulus material from the paper without adding 
any insight into it. For example, many candidates missed the idea of the mole rat changing temperature with the environment and 
simply stated that its temperature was ‘dependent on’ or ‘stayed the same as’ the environmental temperature.
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Question 2 (a) (ii)
Exemplar 1 4 marks

Examiner commentary
Answers often described the principle of positive feedback correctly and stated that the temperature would continue to fall, but 
few showed correct reasoning as to why this would occur. However this candidate has correctly related a decrease in core body 
temperature to lower kinetic energy, lower enzyme activity, leading to a lower metabolic rate and less heat release, for maximum 
marks.
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Exemplar 2 2 marks

Examiner commentary
In this response, a mark is awarded for a general definition of positive feedback, and for the concluding idea that ‘body temperature 
drops further’. However, the reasons given for why this would occur are incorrect. Many candidates suggested inappropriate 
physiological responses such as sweating, stopping shivering or vasodilation, when a mammal was getting colder, as was the case 
here.
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Exemplar 1 1 mark

Examiner commentary
Candidates generally gained 1 or 2 marks. Candidates didn’t answer well for lines 3 and 4 of the table (role of the hypothalamus and 
medulla oblongata). In this case line 4 is incorrect and so the candidate scored 1 mark.

Question 2 (a) (iii)
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Exemplar 1 2 marks

Question 2 (b) (i)

Examiner commentary
In this answer the candidate has referred to fewer sodium ions entering the cell so that an action potential is not generated, and an 
impulse does not get transmitted, gaining 2 marks.
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Exemplar 2 1 mark

Examiner commentary
Most candidates scored at least 1 mark for realising that the voltage gated sodium ion channels cannot open in the mole rat. This 
answer referred to failure to send a signal rather than an action potential, and so did not gain a second mark for no action potential 
generated. A common error was to state that no sodium ions would enter, rather than fewer, or that no depolarisation would occur.
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Question 2 (b) (ii)
Exemplar 1 1 mark

Examiner commentary
This question was generally well answered, with most candidates identifying the form of stimulus energy (mechanical or chemical for 
example) and stating that it was converted into electrical energy.

Exemplar 2 0 marks

Examiner commentary
In this answer the candidate has stated what a transducer does, i.e. convert one form of energy into another, but has not applied this 
in the context of a pain receptor and so did not get the mark awarded.
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Question 2 (c) (i)
Exemplar 1 1 mark

Examiner commentary
This question was well answered by the majority of candidates. In this case the candidate has described the relationship and stated 
that it shows a positive correlation - both of which are acceptable answers.

Item removed due to third party copyright restrictions
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Question 2 (c) (ii)
Exemplar 1 1 mark

Examiner commentary
Many candidates answered this correctly, as was the case here, but some wrote that the lifespan was greater than expected without 
referring to mass, and so did not gain the mark.

Exemplar 2 0 marks

Examiner commentary
In this answer the candidate has referred to weight rather than mass which was not precise enough to gain the mark. Other 
common errors were to refer to ‘size’ rather than mass which again gained no credit.
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Question 2 (d) (i)
Exemplar 1 2 marks

Examiner commentary
Candidates often referred to glycolysis or anaerobic respiration being able to continue for one mark, though only a few explained 
that the alternative pathway would not be inhibited by lactate, as is the case in this answer. Few answers stated that the conversion 
of TP to pyruvate would yield ATP.
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Exemplar 1 1 mark

Examiner commentary
Most correct responses identified the slow or low metabolic rate of the mole rat, with few using the information gained at the start 
of the question to state that mole rats spend less energy on thermoregulation. This answer included both points. 

Question 2 (d) (ii)

Exemplar 2 0 marks

Examiner commentary
This question was not well answered by the majority of candidates with many relating this to large SA:V ratios or the idea of small 
size, both of which would not explain why the mole rats can survive without oxygen for long periods of time.
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Question 3 (a) 
Exemplar 1 0 marks

Examiner commentary
Correct responses of ‘physiological’ or occasionally ‘biochemical’ were commonly given by many candidates, but a common term 
seen was ‘anatomical’, which gained no credit.
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Question 3 (b)
Exemplar 1 2 marks

Examiner commentary
A number of candidates didn’t read the question carefully in order to narrow down their focus to identifying a molecule 
(enterokinase) and an ion (Ca2+) and then describe the role of each of these. In this case the candidate has correctly spotted that 
enterokinase is an enzyme that alters the structure of trypsinogen and that the calcium ions are acting as a cofactor. As the question 
asked for a conclusion that could be drawn from the diagram, the idea of Ca2+ ions acting as a non-competitive inhibitor was also 
accepted as a possible role.
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Exemplar 2 0 marks

Examiner commentary
This answer shows a common error seen in many scripts, where the inorganic cofactor Ca2+ was identified as a coenzyme or 
prosthetic group. Unfortunately, this means that the subsequent acceptable responses identifying Ca2+ ions as a cofactor or as a 
non- competitive inhibitor were not accepted, as the incorrect statement contradicts the correct response.
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Question 3 (c) (i)
Exemplar 1 3 marks

Examiner commentary
Few candidates considered running a control experiment with no trypsin, and that this would show if gelatine would break down 
without trypsin being present at higher temperatures. Those who realised that you could more accurately show the optimum or 
best temperature by testing at more temperatures often did not state ‘within the range’ or make clear that the more temperature 
intervals they suggested would be smaller intervals between 10°C and 50°C, as was the case in this answer.

Correct use of terms such as accuracy, precision, reproducibility and repeatability were important in answering this question. Many 
candidates justified their suggested improvements by simply repeating the term ‘validity’ from the question.

Appendix 4 of the Practical Skills Handbook, provides information on terms used in measurement and conventions for recording and 
processing experimental measurements. This is in line with the ‘The Language of measurement’ booklet:
https://www.ocr.org.uk/Images/294468-biology-practical-skills-handbook.pdf

https://www.ocr.org.uk/Images/294468-biology-practical-skills-handbook.pdf
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Exemplar 2 1 mark

Examiner commentary
Candidates did not gain marks for describing improvement aspects of the experiment that were already in place on the exam 
paper (e.g. controlling pH using a buffer) or variants of this (e.g. saying that the set time period should be stated exactly). The most 
common correct answers concerned controlling another variable such as the thickness, volume or surface area of the gelatine 
substrate. Not all could match this improvement with the explanation that variation in this variable would affect the rate being 
measured, as is the case here where the candidate has stated it affects the activity of the enzyme, but does not link this to its effect 
on the results. 

Candidates also sometimes attempted to describe a way of standardising the method, such as using a thermostatically-controlled 
water bath, though again correct explanations relating to improved precision and reproducibility were not always forthcoming. In 
this case the candidate has only mentioned a water bath which if not thermostatically controlled would not be acceptable as an 
improvement and has not given a suitable explanation of this improvement.
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Question 3 (c) (ii)
Exemplar 1 1 mark

Examiner commentary
This answer provided correct units for area per unit time. Other units such as ‘cm2’ and ‘min’ were also acceptable.

Exemplar 2 0 marks

Examiner commentary
Correct abbreviations of units were needed as opposed to words like ‘minutes’ or ‘sec’ to get the mark. Other errors seen included 
giving measures of volume (mm3 and cm3) rather than measurements of area or combining two conventions such as using a slash 
and ‘-1’ after the time term. 
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Question 3 (c) (iii)
Exemplar 1 2 marks

Examiner commentary
This answer correctly identified that the mean calculation included an outlier and that this meant the student’s statement was 
incorrect. Similarly they also noted that a strength of the mode and median was that they are less affected by outliers for the second 
mark.
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Exemplar 2 0 marks

Examiner commentary
This candidate has provided a description of the terms mean, mode and median, but these gained no marks, as they were not 
related to the question.
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Question 3 (c) (iv)
Exemplar 1 2 marks

Examiner commentary
This answer correctly referred to using the t-test and explained that this allows comparison of the means of the two data sets. Most 
candidates scored only 1 mark as they often just stated it allowed comparison of two data sets, which is too vague. Some candidates 
showed extended knowledge of the application of statistics to experimental design with the use of terms like unpaired, unrelated 
and independent.
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Question 4 (a) 
Exemplar 1 1 mark

Examiner commentary
This answer shows a common error seen in many scripts, where candidates referred to a quicker response to antigens B and D 
rather than a larger response, i.e. more antibodies being produced, which did not gain the first marking point. It did however get the 
second marking point for stating that antigens A and C had changed and so are not recognised by the memory cells leading to a 
smaller response.
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Exemplar 2 0 marks

Examiner commentary
This candidate clearly understood the significance of the data presented but did not gain marks because they didn’t refer to any of 
the antigens named in the question.
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Question 4 (b) 
Exemplar 1 6 marks
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Examiner commentary
This answer has a number of genetic points (genes code for antibodies and can lead to autoimmune disease) with an example of 
an autoimmune disease caused by a genetic predisposition (type 1 Diabetes). It also has several environmental points (exposure 
to pathogens and immune diseases with an environmental component) together with examples of immune cells (memory cells, 
lymphocytes) and an example of a disease affecting the immune system (HIV). This is enough for Level 3.

Exemplar 2 4 marks
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Examiner commentary
This answer has a genetic point (genes determining immune cells), with examples given (T helper cells, phagocytes, etc.) and 
an environmental point (autoimmune disease triggered by the environment). This is enough for Level 2. Note that ‘autoimmune 
disease’ can be credited under ‘genes’ and ‘environment’. ‘Some people have a genetic predisposition for autoimmune disease’ would 
be counted as a genetic explanation. ‘Stress can trigger autoimmune disease’ would count as an environmental point and as an 
example of an environmental factor (stress).

Exemplar 3 1 mark

Examiner commentary
The idea of transcription factors influencing antibody production can be thought of as a genetic explanation. However, most of the 
answer is either irrelevant or confusing, and no obvious examples have been given. This is therefore awarded 1/6 (Level 1 without 
the communication mark).
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Question 4 (c) 
Exemplar 1 1 mark

Examiner commentary
This answer scored 1 mark for the idea of binding to more antigens. Examiners accepted ‘can bind 3 rather than two antigens’ or a 
reference to more agglutination for this mark point. Candidates were given the benefit of the doubt that they were aware only of 
antibodies with two binding sites (and have not studied IgM or IgA).  
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Exemplar 2 0 marks

Examiner commentary
Candidates who referred only to structural differences, such as the number of binding sites or lack of heavy or light chains, rather 
than describing differences in the way DNL-Fab3 functioned compared to normal antibodies did not gain marks.
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Question 5 (a) 
Exemplar 1 2 marks

Examiner commentary
Most candidates scored well on this question. Those who lost a mark for an incorrect calculation often gained the mark for 
understanding the significance of their answer regarding the ability of larva to rely on simple diffusion. For example, if a candidate 
incorrectly gave the diameter of the larvae rather than the radius (1.6mm) then they could still get 1 mark for saying that the larvae 
could not rely on simple diffusion as an error carried forward.
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Question 5 (b) (i)
Exemplar 1 2 marks

Examiner commentary
This candidate recognised the need to know if methyl jasmonate was produced naturally by plants and if the concentrations used in 
the investigation were close to those produced by plants.
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Exemplar 2 0 marks

Examiner commentary
This candidate described improvements in the method, but this was not required by the question, and so did not gain credit.
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Question 5 (b) (ii)
Exemplar 1 1 mark

Examiner commentary
This was answered well by most candidates, who used the terms from Fig. 5.1 in their answers. A few candidates wanted to expand 
their answer to include reasons, which often lost them the mark since they were concluding something they could not validly 
obtain from the graph.
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Question 5 (b) (iii)
Exemplar 1 1 mark

Examiner commentary
Most candidates gained this mark. Some attempted to explain the cause of the increase in cannibalism (rather than describe the 
correlation), which is not what the question required.
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Question 6 (a) (i)
Exemplar 1 6 marks
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Examiner commentary
This answer has several advantages and explanations listed (safer and cheaper due to lower pressures and temperatures used, large 
numbers produced quickly, healthier due to low fat and high protein levels, suitable protein source for vegans). These advantages 
and explanations are linked to examples of foods produced by microorganisms- yoghurt /lactobacillus, bread / yeast and single 
cell protein. The answer uses a plan to make sure it is logically structured and the information presented is relevant. Therefore this 
response can be awarded Level 3, 6 marks.

Exemplar 2 4 marks

Examiner commentary
This answer has advantages (less land needed / can be grown in various locations or conditions) and an explanation (conditions are 
easily controlled through use of a fermenter). It also has several named examples of foods produced using microorganisms (Quorn, 
yoghurt). Therefore it meets the criteria to be awarded Level 2.
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Exemplar 3 2 marks

Examiner commentary
This answer has an advantage (less deforestation/better for environment) and an explanation (less land needed). It also has the ideas 
of more efficient food production and use in various locations. However, no named examples of foods or microorganisms have been 
given. This limits the maximum mark to 2/6 (Level 1).
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Question 6 (a) (ii)
Exemplar 1 3 marks

Examiner commentary
On the whole, this question was well answered, with most candidates gaining 2 or 3 marks. The most common errors were for 
statements 3 and 4 in the table, with many candidates believing secondary metabolites are produced in continuous fermentation, 
and that growth rate is faster in batch fermentation.
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Question 6 (b) (i)
Exemplar 1 3 marks

Examiner commentary
This was a difficult question for many candidates, involving a multi stepped calculation. However this candidate gave the correct 
calculation and answer and got all 3 marks. Candidates can be awarded full marks if the answer is correct even if no working is 
shown.

Exemplar 2 1 mark

Examiner commentary
Many candidates who miscalculated either the second or third division still scored 1 or 2 working marks (for 50000 or 5000). In this 
case a mark can be awarded for the first correct step of the calculation (50000).
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Question 6 (b) (ii)
Exemplar 1 1 mark

Examiner commentary
This candidate recognised the implications of the low colony count for generating error when scaling up and so can be awarded the 
mark.

Question 6 (c)
Exemplar 1 2 marks

Examiner commentary
This was answered well by the majority of candidates, but some did not realise that potato blight is a fungal disease and so did not 
identify the reproductive structures as spores.
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