
Qualification
Accredited

www.ocr.org.uk/biology

A LEVEL

H420
For first teaching in 2015

BIOLOGY A
Exemplar Candidate Work

H420/03 Summer 2017 
examination series
Version 1

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


Exemplar Candidate Work

2

A Level Biology A

© OCR 2017

Contents
Introduction 3

Question 1(a)(i) 4 

 Commentary 4

Question 1(a)(ii) 5 

 Commentary 5

Question 1(a)(iii) 6 

 Commentary 6

Question 1(b)(i) 7 

 Commentary 7

Question 1(b)(ii) 7 

 Commentary 7

Question 1(c) 8 

 Commentary 8

Question 2(a)(ii) 9 

 Commentary 9

Question 2(b)(i) 10 

 Commentary 10

Question 2(b)(ii) 11 

 Commentary 11

Question 2(b)(iii) 12 

 Commentary 12

Question 2(b)(iv) 13 

 Commentary 13

Question 2(b)(v) 14 

 Commentary 14

Question 3(a) 15 

 Commentary 17

Question 3(b) 18 

 Commentary 18

Question 4(a) 19 

 Commentary 19

Question 4(b)(i) 20 

 Commentary 21

Question 4(b)(ii) 22 

 Commentary 22

Question 4(c)(i) 23 

 Commentary 23

Question 4(c)(ii) 24 

 Commentary 24

Question 5(a)(i) 25 

 Commentary 25

Question 5(a)(ii) 26 

 Commentary 26

Question 5(b)(i) 27 

 Commentary 27

Question 5(b)(ii) 28 

 Commentary 28

Question 6 29 

 Commentary 32

Question 7(a)(i) 33 

 Commentary 33

Question 7(a)(ii) 34 

 Commentary 34



Exemplar Candidate Work

3

A Level Biology A

© OCR 2017

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-h020-
h420-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.

http://www.ocr.org.uk/qualifications/as-a-level-gce-biology-a-h020-h420-from-2015/
http://www.ocr.org.uk/qualifications/as-a-level-gce-biology-a-h020-h420-from-2015/
http://www.ocr.org.uk/qualifications/as-a-level-gce-biology-a-h020-h420-from-2015/
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Question 1(a)(i)

Fig. 1.1 shows the structure of the amino acid leucine.

(a) (i) On Fig. 1.1, draw a circle around the R group of leucine.

 [1]

Mark(s) – 1/1

Examiner commentary
This candidate correctly identified the R group of leucine on Fig. 
1.1. Some candidates failed to include the CH2 group above the 
alpha carbon and so did not get this mark.
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Question 1(a)(ii)

Students used thin layer chromatography to separate 
leucine from other amino acids.

The chromatogram they produced is shown in Fig. 1.2.

What can you conclude about the chemical properties 
of leucine and amino acid X?

 [1]

Mark(s) – 0/1

Examiner commentary
In this case the candidate did not get the mark as the answer 
stated that leucine was more soluble than X. Examiners were 
looking for the fact that the solubilities were similar or that 

leucine is only slightly more soluble, which would have gained 
credit.
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Question 1(a)(iii)

Amino acid Z was in the mixture analysed by the students. It is not shown on the chromatogram in Fig. 
1.2. Amino acid Z has an Rf value that is 0.20 lower than that of amino acid Y.

Place a dot on the chromatogram in Fig. 1.2 to show the distance moved by amino acid Z.

Show your working. [3]

Mark(s) – 3/3

Examiner commentary
This script shows a correctly placed spot on the chromatogram, 
gaining all three marks . It also has all the steps shown in the 
working, which could have gained two marks if the spot was 
drawn incorrectly.
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Question 1(b)(i)

Thin layer chromatography can also be used to separate photosynthetic pigments.

(i) State a material that can be used as the stationary phase in thin layer chromatography. [1]

Mark(s) – 0/1

Examiner commentary
Few candidates could correctly name a material used in the 
stationary phase of thin layer chromatography. In this case the 
candidate incorrectly suggested silicone instead of silica gel 
or silicon dioxide, which would both have been acceptable 
answers.

Question 1(b)(ii)

(ii) State the precise location of photosynthetic pigments in a chloroplast.  [2]

Mark(s) – 2/2

Examiner commentary
This answer gained both marks for correctly giving the precise 
location of the pigments in a chloroplast.



Exemplar Candidate Work

8

A Level Biology A

© OCR 2017

Question 1(c)

When sequencing DNA, fragments of DNA are separated by electrophoresis.

Describe three differences between the process of thin layer chromatography and the form of 
electrophoresis used to sequence DNA.  [3]

Mark(s) – 2/3

Examiner commentary
This answer shows the two most common mark points 
awarded for this question. The candidate has correctly stated 
that electricity is used in electrophoresis for one mark and that 
electrophoresis separates molecules by size whilst TLC separates 
molecules by adsorption for a second mark.
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Question 2(a)(ii)

Bread contains a mixture of polypeptides known as gluten.

Gluten consists of two types of polypeptide: gliadins and glutenins. 

(ii) Coeliac disease is caused by an immune reaction to gliadins in a person’s digestive system. The 
immune system produces antibodies that bind to part of the gliadin polypeptides, which causes 
inflammation.

Some people who stop eating foods that contain gluten still occasionally experience the symptoms of 
coeliac disease.

What can you conclude about:  
• the structure of the antibody that causes coeliac disease; and 
• what the antibody binds to when producing the symptoms of coeliac disease? [2]

Mark(s) – 0/2

Examiner commentary
This was a challenging question requiring candidates to realise 
that the antibodies were not specific to one antigen, or that 
a number of foods could have similar antigens. In this case 
the candidate has confused antibodies and antigens and has 
said that the antibodies bind to cell membranes, without 
mentioning mast cells or T lymphocytes, and so did not gain 
any credit.
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Question 2(b)(i)

Gluten helps to trap carbon dioxide within bread dough. This enables bread to rise when it is baked.

The carbon dioxide is produced by baker’s yeast, Saccharomyces cerevisiae. This species of yeast is able to 
convert ethanol to acetyl CoA at low glucose concentrations.

Fig. 2 shows the oxygen consumption and carbon dioxide production of a population of S. cerevisiae 
grown in batch culture. The population was provided with glucose as their only initial source of carbon. 

[For copyright purposes this image cannot be reproduced here; the image used within the question can 
be viewed in the original question paper.]

Suggest and explain what conclusions can be drawn from Fig. 2 about the factors that affected the rate 
and type of respiration carried out by S. cerevisiae in this batch culture.  [3]

Mark(s) – 3/3

Examiner commentary
This graph proved difficult for many candidates to interpret, 
especially as it demonstrated anaerobic respiration occuring 
before aerobic respiration. In this answer the candidate has 
clearly understood the graph, mentioning that anaerobic 
respiration was occurring when glucose was present (i.e. at the 
start of the graph) and that once glucose is used up ethanol is 
respired aerobically.
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Question 2(b)(ii)

Describe two practical considerations to ensure the S. cerevisiae population grows successfully when the 
initial culture is established.  [2]

Mark(s) – 2/2

Examiner commentary
This answer correctly mentioned the use of aseptic techniques 
and the use of an optimum temperature. It would also get the 
marking point for mentioning optimum pH, if it had not already 
been given two marks.
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Question 2(b)(iii)

Scientists wanted to estimate the number of yeast cells in a 25 cm3 solution of S. cerevisiae. They carried 
out the following two dilutions:

• 1 cm3 of the original solution was mixed with 9 cm3 of nutrient solution to make solution 2.

• 1 cm3 of solution 2 was mixed with 9 cm3 of nutrient solution to make solution 3.

The scientists transferred 0.1 cm3 of solution 3 onto an agar plate. 15 separate colonies grew on the plate.

Calculate the number of yeast cells in the original 25 cm3 solution.

Express your answer in standard form to three significant figures. Show your working. [2]

Mark(s) – 2/2

Examiner commentary
Many candidates had trouble with this calculation, but in 
this case the candidate has clearly been taught about serial 
dilutions. They have worked out that there were 15000 bacteria 
in 1 cm3 of the original solution and then multiplied this by 25 
to get the correct answer.
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Question 2(b)(iv)

A group of students were designing an experiment to investigate the effect of temperature on the 
respiration rate of S. cerevisiae.

Their planned method included the following:

• S. cerevisiae yeast suspension will be divided into six equal volumes to form the experimental groups.

• Six temperatures will be tested: 15 °C, 20 °C, 25 °C, 30 °C, 35 °C and 40 °C.

• Beakers of S. cerevisiae will be placed in water baths to control the temperature.

• Respiration rate will be measured by using a pH probe to monitor changes in the pH of the suspensions.

• The experiment will be repeated four times.

Evaluate whether the students’ method is likely to produce valid results.  [3]

Mark(s) – 3/3

Examiner commentary
This was a good answer scoring full marks as it gave both 
reasons why it was a valid experiment (repeats to identify 
anomalies and using water baths to control temperature) and 
why it was not a valid method (use of a pH probe may miss 
small changes in pH and so not be an accurate measure of 
respiration rate). Many answers failed to give both reasons for 
and against the validity of the experiment, which was expected 
for candidates to gain full marks.
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Question 2(b)(v)

The students used a Student’s t-test to compare the results at 30 °C and 35 °C.

They calculated a t value of 2.200.

The critical value for p = 0.05 is 2.306.

Assuming their final method was valid, what can the students conclude from the result of the t-test?.

  [1]

Mark(s) – 0/1

Examiner commentary
In this case the candidate has incorrectly drawn the conclusion 
that a t value lower than the critical value means that there is 
a significant change in the results between 30 and 35oC . This 
was unusual as many candidates had a good understanding of 
the relationship between a calculated t value and the critical 
value at p=0.05, realising that if it was lower then there is no 
significant difference between the results.
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Question 3(a)(ii)

Tigers, Panthera tigris, are predatory mammals. They have evolved striped patterns on their fur (as shown 
in Fig. 3.1a on the insert), which provide camouflage in their habitats.

[For copyright purposes this image cannot be reproduced here; the image used within the question can 
be viewed in the original question paper insert.]

(ii)* Describe and explain how a tiger with striped fur may have evolved from a non-striped ancestor.

In your answer you should discuss the different types of genes that might be involved in the creation of 
the striped pattern in the tiger’s fur.  [6]

Level/marks: Exemplar 1 - level 1 - 2/6
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Level/marks: Exemplar 2 - level 2 - 3/6

Level/marks: Exemplar 3 - level 3 - 5/6
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Examiner commentary
This proved to be the harder of the LoR questions, with most 
candidates only achieving level 1. In the first example given, 
the candidate has described the process of natural selection 
in outline but has talked about a gene for striped fur which 
is neither a structural or regulatory gene. This was a common 
theme in many answers. This limits the answer to level 1 and 
as the answer is in a logical sequence and is mostly relevant it 
meets the level 1 communication statement and was given two 
marks.

In the second example the candidate has said that a mutation 
occurred in a gene to produce a protein that gives orange fur 
with black stripes (i.e. a gene for fur colour). The candidate then 
goes on to give a good description of natural selection and 
so was given level 2 for mentioning a role of a structural gene. 
However, the line of reasoning relating to different types of 
genes is unstructured so it does not satisfy the communication 
statement for level 2 and was given three marks rather than the 
possible four marks.

In the third example the candidate correctly mentions 
mutations leading to new alleles controlling coat colour, 
and that the expression of the genes could be controlled by 
recessive epistasis where a double recessive would prevent the 
expression of another gene for coat colour. This is a description 
of both a role of a regulatory and structural gene and so 
accesses level 3. However the description of recessive epistasis 
and its effect on coat colour is confused, and so the answer was 
given five marks.
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Question 3(b)

One subspecies of tiger is the Bengal tiger. One in 10 000 Bengal tiger births results in a white Bengal 
tiger.

White Bengal tigers (shown in Fig. 3.1b on the insert) have black stripes but lack orange fur.

The allele that causes white fur is recessive and is a result of a mutation to a gene called SLC45A2.

According to the Hardy-Weinberg principle, the following equations can be used to estimate allele 
frequency within a population:

p2 + 2pq + q2 = 1

p + q = 1

Use the Hardy-Weinberg equations to calculate the percentage of Bengal tigers that are heterozygous for 
the SLC45A2 gene.

Give your answer to one significant figure.

Show your working.  Answer % [3]

Mark(s) – 2/3

Examiner commentary
This answer correctly uses the equation to calculate the value of 
2pq and converts it to a %, but then fails to round it up to one 
significant figure, and so only scored two out of a possible three 
marks.
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Question 4(a)

Nitrogen cycling within ecosystems is controlled by various bacterial species. The table below lists four 
groups of bacterium that are involved in the nitrogen cycle.

(a) Complete the table to show the locations of each type of bacterium in the cycle and the reactions  
they perform.   [4]

Mark(s) – 2/4

Examiner commentary
A common mistake seen in this question was not putting the 
correct charge on the formulae for nitrites in column 2 or 3, as 
is the case in this answer. If formulae are used instead of writing 
the correct named ions then the formulae must be correct to 
gain credit.
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Question 4(b)(i)

Nitrogen fixation is an important part of the nitrogen cycle.

The rate of nitrogen fixation is reduced by the presence of oxygen.

Rhizobium uses the enzyme nitrogenase to fix atmospheric nitrogen.

Fig. 4 shows a simplified representation of the structure of nitrogenase and the reaction that it catalyses.

What can you conclude from Fig. 4 about the molecules or ions that affect the functioning of the 
nitrogenase enzyme?

   [4]

Mark(s) – 4/4
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Examiner commentary
This answer scored maximum marks by using the information 
given in Fig. 4. The candidate correctly identified the cluster 
of ions acting as prosthetic groups within nitrogenase, CO as 
a non-competitive inhibitor and H2 as a competitive inhibitor. 
They also gained a fourth mark for explaining that CO causes a 
conformational change which changes the shape of the active 
site.
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Question 4(b)(ii)

Leghaemoglobin is a molecule that improves the performance of nitrogenase. It has very similar 
properties to mammalian haemoglobin.

Suggest two ways in which leghaemoglobin improves the performance of the nitrogenase enzyme.?

   [2]

Mark(s) – 2/2

Examiner commentary
Few candidates scored maximum marks for this question. 
However this answer correctly relates the fact that 
leghaemoglobin will remove oxygen and so leads to less 
inhibition of the reaction. The candidate also related the 
fact that it could bind to CO and so prevent inhibition of 
nitrogenase by CO. 
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Question 4(c)(i)

Many species of bacteria act as decomposers within ecosystems by breaking down organic material.

Scientists analysed the energy flow within a grassland ecosystem.

They estimated that the energy in the decomposers’ trophic level was 950 000 J m–2 yr –1.

The energy within the producers’ trophic level was 800% greater than that of the decomposers.

(i) Calculate the energy in the producers’ trophic level in kJ m–2 yr –1.   [2]

Mark(s) – 1/2

Examiner commentary
This answer was typical of that given by many candidates. 
In this case the candidate has multiplied 950000 x 8 to get 
an answer of 7600 kJm-2yr--1 which was given one mark. 
However,the question states that ‘’the producers trophic level 
energy was 800% greater than that of the decomposers’’, and 
so the original 950000 Jm-2yr--1 needs to be added to the 800% 
increase to get a final answer of 8550 kJm-2yr--1 for both marks.
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Question 4(c)(ii)

Calculate the percentage efficiency of the energy transfer from producers to decomposers.

Give your answer to two significant figures.   [1]

Mark(s) – 1/1

Examiner commentary
This answer got the mark as it gives the answer to two 
significant figures and is an ECF (error carried forward) from 4ci..
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Question 5(a)(i)

Multiple sclerosis (MS) is an autoimmune disease that damages the nervous system.

(a) (i) Suggest how the immune system causes damage to the nervous system.  [2]

Mark(s) – 2/2

Examiner commentary
This answer correctly refers to the immune system recognising 
antigens on neurones as foreign and producing antibodies 
which attack the neurones damaging the nervous system for 
two marks.
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Question 5(a)(ii)

Fig. 5 on the insert shows three neurones of different sizes from a person with MS.

One of the neurones has been affected by MS.

MS causes changes to neurones, which reduce the speed at which nervous impulses are conducted.

[For copyright purposes this image cannot be reproduced here; the image used within the question can 
be viewed in the original question paper insert.]

Using information from Fig. 5, what can you conclude about how MS causes a reduction in the speed of 
nervous impulses?   [2]

Mark(s) – 2/2

Examiner commentary
The candidate has stated that the neurone has no myelin 
sheath, which means that saltatory conduction does not occur 
scoring both marking points.
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Question 5(b)(i)

Guillain–Barré syndrome is another autoimmune condition in which neurones are damaged and the rate 
of nervous impulses is reduced.

MS affects the central nervous system.

Guillain–Barré syndrome affects the peripheral nervous system.

(i) Suggest two symptoms of MS that might not be present in people with Guillain–Barré syndrome.

Explain your answers.   [2]

Mark(s) – 2/2

Examiner commentary
This answer correctly relates possible symptoms of MS to a 
region of the brain which was damaged by MS, scoring two 
marks . Many answers only referred to brain or spinal cord 
damage, or to a slowing of reflexes which could be a symptom 
of Guillain-Barre syndrome.
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Question 5(b)(ii)

Multiple sclerosis and Guillain–Barré syndrome both cause muscle weakness and loss of muscle function.

Suggest and describe how the function of neuromuscular junctions will be affected by multiple  
sclerosis and Guillain–Barré syndrome.   [2]

Mark(s) – 2/2

Examiner commentary
This answer shows a good understanding of the topic as it 
correctly links the idea that fewer action potentials reach the 
neuromuscular junction and so less neurotransmitter is released 
and less binds to receptors so that there is less depolarisation of 
the sarcolemma.
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Question 6

A student investigated the heart rates of smokers and non-smokers.

• Each test subject had their resting heart rate measured using an electronic heart rate monitor.

• They ran 1 km on a running track and their heart rate after running 500 m was recorded.

• Their heart rate was recorded for a third time 3 minutes after the completion of the exercise.

All test subjects were 18 years old. Subjects were tested between 9 am and 4 pm on one day, one at a 
time. Each test lasted approximately 20 minutes in total. The tests were repeated one week later using the 
same method. Mean heart rates were calculated for each subject.

The student’s plan was to compare the heart rates of smokers and non-smokers using Student’s t-test.

The student’s results are shown in Table 6.

Suggest and explain improvements that the student could make to his experimental method and his 
presentation of data. In your answer you should explain the benefits of your suggested improvements.

   [6]
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Level/marks: Exemplar 1 - level 1 - 2/6

1

2

Level/marks: Exemplar 2 - level 2 - 4/6
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2

3

Level/marks: Exemplar 3 - level 3 - 6/6
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Examiner commentary
This question proved to be the easier of the LoR questions 
with most candidates gaining either a level 2 or level 3 for 
their answers. In the first example given, the candidate has 
suggested some improvements to the method, but not the 
presentation and can therefore only access level 1, even though 
they have a limited explanation of the improvements . There is 
an attempt at a logical structure and most of the information 
given is relevant and therefore it does satisfy the level 1 
communication statement and was given two marks.

In the second example the candidate has described some 
improvements to both the method and presentation of results. 
However, the explanations are rather weak or absent, especially 
in terms of the suggestions for improving the presentation, and 
so this answer only attains level 2.

The final example shown scored level 3, as it clearly has 
improvements given for the method and explanations given 
for these improvements. It then goes on to give improvements 
to the presentation of the data and explains how they would 
improve the presentation, e.g. presenting the data in a graph 
to make comparison easier. The answer is clear and logically 
structured and so was given six marks.
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Question 7(a)(i)

Many organisms have evolved specialised gas exchange surfaces. One feature of these structures is their 
large surface area to volume ratio.

(a) (i) Describe how the structures of the insect tracheal system and fish gills provide a large surface  
area for gas exchange.   [2]

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

Examiner commentary
In the first example the candidate has correctly referred to 
insects having many tracheoles to increase the surface area 
for gas exchange, but talked about large gill plates rather than 
many gill plates for the second part of the question and so did 
not get the mark.

In the second example the candidate has mentioned separate 
gill filaments, but not linked this to the idea of many gill 
filaments being present and so this answer did not gain any 
credit.

1

2
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Question 7(a)(ii)

The lugworm, Arenicola marina, is a species of segmented worm that lives in burrows in damp sand. They 
have hair-like external gills that increase the surface area available for gas exchange.

Many other species of segmented worm do not have external gills.

Suggest why lugworms have evolved external gills   [1]

Mark(s) – 1/1

Examiner commentary
This candidate correctly related the damp conditions to 
difficulty in obtaining oxygen and so a need for a greater 
surface area for gas exchange, and hence the development of 
external gills.
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