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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-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/


Exemplar Candidate Work

4

A Level Biology A

© OCR 2017

Question 3

A student counted stomata on a leaf using a light microscope. The image below shows the stomata that 
were visible.

The image magnification is ×60.

Which of the options, A to D, is the correct stomatal density of this leaf? [1]

Mark(s) – 0/1

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

Examiner commentary
A common misconception prevailed with this multiple choice 
question whereby candidates chose the incorrect option B. As 
shown by this exemplar many candidates simply multiplied 
the area shown in the image by the magnification x60. When 
calculating from a 2D image it would be necessary to multiply 
each side by the magnification thereby multiplying by 3600. 
To demonstrate this visually the 60x60 grid below represents 
1mm2 of leaf when magnified by 60, i.e. a 1 mm2 grid becomes 
a 3600 mm2 grid.
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Question 6

Patients with kidney failure can be treated in different ways.

Which of the following statements describes a feature of peritoneal dialysis?

 1 Urea and mineral ions pass into the tissue fluid.

 2 Blood is passed over an artificial membrane to remove toxins.

 3  The patient receives immunosuppressant medication.

   [1]

Mark(s): 1/1

Examiner commentary
Some candidates used numbers for multiple choice questions. 
This was seen particularly in Q6 and Q14 where the correct 
response was option D. As option D on Q6 and Q14 was linked 
to statement 1, a  number of candidates put the number ‘1’ 
in the answer box rather than the letter, D as shown by the 
exemplar. Other candidates put ‘4’. If there was no ambiguity 
examiners were advised to give the benefit of the doubt 
and credit the response. However, as a learning exercise it is 
recommended that candidates use only letters A to D to be 
guaranteed credit.
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Question 8

RuBisCO is an enzyme that fixes carbon dioxide in photosynthesis. In some conditions, RuBisCO also 
carries out oxygen fixation.

The graph below shows how the carbon dioxide and oxygen fixing activities of RuBisCO are affected by 
temperature.

What are the correct percentage changes in RuBisCO carbon dioxide and oxygen fixing activities between 
30 °C and 40 °C?

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

Examiner commentary
To achieve the correct response for this question the candidates 
had to process information using mathematical skills. The 
exemplars clearly show how some candidates approached this 
question by performing appropriate calculations using data 
extracted correctly from the graph provided.

1

2
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Question 13

Different sized mammals have different surface area to volume ratios.

The table shows the surface areas and volumes of four different groups of mammals.

Which of the options, A to D, is the correct order of surface area to volume ratios for the different 
mammals, arranged from the largest to the smallest?

   [1]

Mark(s): 1/1

Examiner commentary
To achieve the correct response mathematical processing was 
required with some calculations requiring the ability to use 
standard form. The exemplar clearly shows how once the SA:V 
for all options had been calculated, the correct response was 
relatively straightforward.
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Question 16(a)(i)
 

Many insects such as moths and bumblebees are insulated with scales and hair, and are known as 
facultative endotherms.

Their metabolism during flight can cause the temperature of the flight muscles to increase 20–30 °C 
above the external temperature.

 (i) Using the information provided, explain why many moths and bumblebees are described as 
  endothermic.

.   [1]

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

1

2

3

Examiner commentary
Good responses for this part of the question showed 
understanding of endothermic organisms as having the ability 
to release heat via metabolic processes. Responses with the 
idea that heat was generated internally were also given credit. 
Some candidates offered part answers without referring to ‘heat’ 
generation which failed to achieve the required response.
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Question 16(a)(ii)
 

 (ii) It is more difficult for moths and bumblebees to maintain their body temperature than for 
  mammals and birds to maintain their body temperature.

  Explain why.

   [2]

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

1

2

3

Examiner commentary
A good response showed good understanding that, because 
they are small, the large surface area to volume ratio (SA:V) of 
insects would mean that heat loss would be greater, although 
good responses could also include the ideas that mammals and 
birds had more effective insulation or thermoregulatory control. 
Low level or incorrect responses, such as exemplar 3, often show 
confusion about SA:V. It is a common misconception that insects 

are small so have smaller SA:V than mammals which often leads 
to contradictory statements. In this exemplar the same marking 
point is contradicted. The second statement is correct about 
mammals having lower SA:V ratio but the candidate had already 
written insects having smaller SA:V. Contradictory, ambiguous or 
confused statements cannot be credited.
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Question 16(b)(i) and (ii)
    

When walking, the abdomen of caterpillars expands and contracts slowly. Air is taken into the tiny holes 
along the side of the body.

One of these holes is labelled in Fig. 16. 

 (i) Name these holes.

   [1]

 (ii)  Fluid is found in the tubes responsible for gaseous exchange in insects.

  Name this fluid. [1]

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

1

2

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

3
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Examiner commentary
Good responses showed clear knowledge of the insect 
respiratory system identifying the ‘holes’ as spiracles and the 
‘fluid’ as tracheal. Some responses showed misconception 
for either point with spiracles mistakenly being identified as 
tracheoles and the fluid being mistaken for haemolymph, which 
is found in the circulatory system rather than the respiratory 
system.



Exemplar Candidate Work

13

A Level Biology A

© OCR 2017

Question 16(c)
 

Outline the reasons why insects and other animals need well-developed transport systems.

   [3]

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

1

2
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Examiner commentary
Low level responses did not fully explore the concept of why 
insects and animals need well-developed transport systems. 
It should be recognised that, to achieve full marks, statements 
need to be of a standard expected at A level and repetitive prose 
should be avoided. A good response would indicate the idea 
of how the low SA:V ratio would mean that diffusion distances 
are too long to supply increased needs for oxygen due to high 
metabolic rates. Where contradictory statements arise, credit 
can still be given for correct statements showing good scientific 
detail as shown in the exemplar. 

4

3
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Question 16(d)
 

A student planned to carry out a dissection of insect and fish gaseous exchange systems.

The student planned to complete diagrams of the different tissues. They were advised to observe the 
following guidelines:

• use a sharp pencil
• use ruled label lines
• include a scale bar.

Suggest two further guidelines for the student to follow to ensure they present their diagrams clearly and 
accurately.  
   [2]

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

1

2

3

Examiner commentary
There were a number of options available to gain both 
marks for this part of the question. Good responses showed 
straightforward recall using information from the Practical Skills 
guide as shown in the exemplars. However, vague responses 
which simply refer to accuracy or detail would not have gained 
credit.
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Question 17 (a)(i)
 

Cirrhosis of the liver can result from long-term liver damage. Alcohol or other toxins can cause this 
damage.

Scientists have suggested that cirrhosis can be detected by taking samples of body fluids and testing 
them for two different molecules: C-reactive protein and copeptin.

The liver produces these two molecules, and increased levels can indicate liver damage due to cirrhosis.

Different bodily fluids from a patient suspected of having cirrhosis were tested for C-reactive protein and 
copeptin.

Fig. 17.1 is a graph of the results.

(a) Different bodily fluids have different concentrations of the different molecules.

 (i) Calculate the order of magnitude by which concentration of copeptin in the faeces is higher 
  than the concentration of C-reactive protein in the saliva.

  Show your working.

   Answer = ................................ molecules cm–3 [2]
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Mark(s): Exemplar 1 – 2/2, Exemplar 2 –0/2, Exemplar 3 – 0/2 and 
Exemplar 4 – 0/2

1
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2



Exemplar Candidate Work

19

A Level Biology A

© OCR 2017

3



Exemplar Candidate Work

20

A Level Biology A

© OCR 2017

4

Examiner commentary
A good response would have shown that the candidate knew to 
use the calculation 1x109 ÷1 x101to achieve the correct response. 
The first exemplar shows how the correct response gained two 
marks even where candidates used the incorrect method of 
1x109 - 1 x101 to give 1 x 108. However as shown in the second 
exemplar, if worked correctly this formula gave the incorrect 
response of 999999990 which was not credited. It is worth 
advising at this stage the importance of reading the question 
correctly to avoid selecting the incorrect data to use for the 
calculation. As the third exemplar shows, the correct method 
of calculation was used but the data obtained from Fig.17.1 
was not that asked for in the question. Calculation of standard 
form is a mathematical skill embedded within the Biology A 
specification which can prove challenging. As shown by the final 
exemplar the candidate has picked out the correct data but has 
not proceeded with the calculation. 
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Question 17 (a)(ii)
 

 (ii) Suggest why blood and faeces have the highest concentrations of C-reactive protein and 
  copeptin.

    [2]

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

1

2

Examiner commentary
For a ‘suggest’ style question a good response, as shown by the 
first exemplar, would have demonstrated the candidate’s ability 
to apply knowledge and recognise that there would be a link 
between the liver and the presence of the proteins in blood 
and faeces. There were some misconceptions and incorrect 
responses that referred to the kidneys instead of the liver or 
suggested that these proteins were too big to be filtered out of 
the blood.
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Question 17 (b)(i)
 

Fig. 17.2 is an image of a Kupffer cell from the liver.

 (i) The diameter of the Kupffer cell in the image is 9.1 cm. Assuming it is spherical, calculate the 
  actual volume of this cell.

  Give your answer to four significant figures. Show your working.

   Answer = .......................................................... [3]

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

1

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

2
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3

4

Examiner commentary
Good responses showed clear working using the correct formula 
and data. It is also worthwhile pointing out the importance 
of using the correct number of significant figures as required 
by the question to ensure full marks. The first two exemplars 
demonstrate this clearly although a good teaching point 
here would be to remind candidates of the consequences of 
illegible writing or ambiguous responses. The second exemplar 
shows benefit of the doubt for units but could easily have been 
discounted as too ambiguous. Good responses with incorrect 
or no units gained two marks as shown by the third exemplar. 
Candidates should be encouraged to show working as credit 
was also given for responses showing that they had made some 
attempt to complete the calculation using the correct formula.
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Question 17 (b)(ii)
 

 (ii) Which type of microscope has been used to obtain this image? Explain your answer.

    [2]

Mark(s): 1/2

Examiner commentary
Good responses identified the electron microscope and offered 
a reason for the choice such as high resolution. Responses 
showing the incorrect microscope could still be credited with 
the correct reason to gain one mark as shown by the exemplar. 
Looking at micrographs from the different types of microscope 
during appropriate practical sessions could be one way to 
consolidate knowledge and improve the quality of response for 
such questions.
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Question 18 (a)
 

Light intensity, carbon dioxide concentration and temperature are all limiting factors in photosynthesis.

Explain what is meant by a limiting factor.

    [2]

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

1

2

Examiner commentary
It is important for candidates to understand that a limiting 
factor does not slow down or reduce the rate of reaction which 
was a common misconception amongst incorrect responses 
as evidenced in the first exemplar. By reminding themselves 
of the graph commonly seen in texts about limiting factors of 
photosynthesis, it is clear that the rate plateaus or is prevented 
form increasing any further. The second exemplar shows how 
both marks were given as benefit of the doubt was given for 
alternative wording for mark point two. 
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Question 18 (b)(i)
 

An investigation was carried out into the effect of adding different volumes of water on the survival of 
seedlings.

There were 60 seedlings in each group.

The results are shown in Table 18.

 (i) Summarise the conclusions that can be drawn from these data.

    [3]
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Mark(s): 3/3

Examiner commentary
The ability to draw conclusions from data is an important skill to 
develop during the A level course. A good response, as shown in 
the exemplar, is concise in the approach to this task achieving all 
three mark points within the allocated answer lines. 
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Question 18 (b)(ii)*
 

 (ii)* Water can fill air spaces in the soil surrounding the roots.

  This prevents oxygen from reaching root hair cells.

  Using your knowledge of aerobic and anaerobic respiration, explain why overwatering can kill 
  plants.

    [2]

Level: Exemplar 1 – L3, Exemplar 2 – L3 and Exemplar 3 – L1

1
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2



Exemplar Candidate Work

30

A Level Biology A

© OCR 2017

3

Examiner commentary
Level of response questions are designed to enable candidates 
to express their applied knowledge. A balanced argument is 
usually required to achieve the quality response required by 
the level 3 statements. The balanced argument in this question 
required three basic ideas: detail about the fact that aerobic 
respiration couldn’t occur; detail about anaerobic respiration 
occurring; the consequences of this to the plant. Candidates 
must be encouraged to maintain a concise response and level 
3 standard is obtainable within the answer lines provided as 
shown by the first two L3 exemplars. The final exemplar clearly 
shows a lower level response with limited information about 
what is occurring to kill the plant.
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Question 18 (c)(i)
 

 (i) Soluble mineral ions are present in soil.

  Explain why water molecules can form hydrogen bonds with nitrate (NO3
–) ions.

    [2]

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

1

2

3
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Examiner commentary
Candidates could still achieve two marks without the knowledge 
that nitrate was in fact a negatively charged ion and not a polar 
molecule as some candidates suggested. Good responses 
were achieved where candidates correctly described the water 
molecule as being polar so that hydrogen bonds could form 
between the partially positive hydrogen atom in water and 
an oxygen atom of nitrate. Candidates were credited from 
diagrams even if no text had been used as seen in the second 
exemplar where the incorrect reference to polarity of the nitrate 
ion was ignored. There was some confusion as to how the 
charge appeared in the water molecule with some candidates 
incorrectly describing the oxygen atom of water being positive 
which then led on to an incorrect description of how a hydrogen 
bond could be formed with nitrate ions. This can be seen in the 
third exemplar which only gained one mark.
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Question 18 (c)(ii)
 

 (ii)  Fig. 18 shows a process that occurs in the cell surface membrane of the endodermis in the root.

  Explain how the events shown in Fig. 18 cause water to enter the endodermis.

    [2]

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

1

2

Examiner commentary
A good response, as shown by the first exemplar, demonstrated 
understanding of the fact that ions would be actively 
transported into the endodermis which would lower the water 
potential of the cells thereby allowing water to enter down 
the water potential gradient. Low level and zero responses had 
confused ideas or mistakenly thought that water entered by 
active transport along its concentration gradient.
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Question 18 (d)
 

Explain why a plant leaf is described as an organ.

    [4]

Mark(s): 4/4

Examiner commentary
The exemplar shows a good response to this relatively 
straightforward question.
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Question 19 (a) and (b)
 

Sperm cells in animals are formed by a process known as spermatogenesis.

Fig. 19.1 is a summary of the process of spermatogenesis.

(a) Three phases of meiosis are listed below.

 Match each phase of meiosis to a letter on Fig. 19.1.

 Metaphase 1 occurs during the stage labelled ....................

 Telophase 2 occurs during the stage labelled .....................

 Anaphase 1 occurs during the stage labelled ......................

   [3]
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Mark(s): Q19a 1/3 and Q19b 4/4

 

(b)  The chromosomes carried by sperm are made of DNA.

 The following passage about nucleic acids has four words missing. Choose the correct missing 
 words from the list below and complete the passage by writing them in the gaps.

           pentose               nucleus                adenosine                 hydrolysis

 spiral             polymers              nucleotide                fibres                        hexose

                phosphate                  strands                   base                        two

 Nucleic acids are made from ........................................ monomers.

 Phosphodiester bonds form between the monomers. They consist of a

 ........................................ group between the ........................................ molecules, forming the

 ‘backbone’ of the molecule.

 In DNA, hydrogen bonding between the two antiparallel ........................................ causes the

 characteristic double helix shape.  [4]
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Examiner commentary
In Q19a it was a common error for candidates to confuse the 
stages of meiosis in this diagram showing spermatogenesis 
with many opting for A, D and B rather than B, C and B as shown 
in this exemplar. However, the exemplar also shows a good 
response to the next part of the question, Q19b, requiring recall 
of DNA structure in a gap fill exercise.
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Question 19 (c)(i)
 

Fig. 19.2 is a transverse section of a sperm cell. The mitochondria of sperm cells form a spiral around the 
central flagellum.

 (i)  Identify the structures labelled with the following letters:

   [3]

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

1

2

3

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

Examiner commentary
The first exemplar shows a good response where the candidate 
had recognised the structures of the mitochondrion. The 
second response is a medium level response with the 
candidate incorrectly labelling the intermembrane space as the 
mitochondrial cell wall. The image confused some candidates, 
as shown by the final exemplar, and practice is required in 
applying knowledge to an unusual context, in this case the 
mitochondrion of a spermatozoon.
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Question 19 (c)(ii)
 

ATP, FADH2 and hexose 1,6-bisphosphate are three organic products of respiration in sperm cells.

Table 19 shows how the production of ATP, FADH2 and hexose 1,6-bisphosphate in sperm cells is affected 
by three different substances.

 (ii)  What can be concluded about the difference between the effects of cyanide and fluoride on 
  respiration in sperm?

.   [1]

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

1

2

Examiner commentary
A good response to this question is shown in the first exemplar 
where a clear understanding is shown. The second exemplar 
indicates the need to give full detail to achieve the mark as in 
this question it was important to understand that fluoride also 

prevented glycolysis or anaerobic respiration not just ‘all’ aerobic 
respiration. The ambiguity was not given benefit of the doubt in 
this case.



Exemplar Candidate Work

40

A Level Biology A

© OCR 2017

Question 20 (a)
 

A student carried out an investigation into the production of CO2 in five different species of yeast.

The yeast cells were placed in different environments and the CO2 production was measured.

Table 20 shows the results of the experiment. The mean values for these data are also represented as a 
graph in Fig. 20.

(a)  Using the information in Table 20, calculate the standard deviation for the number of CO2 bubbles 
 produced by A. pullulans in anaerobic conditions.

 Write the answer into the space provided in Table 20. Give your answer to one significant figure.  
 Show your working.

 [Answer on Table 20]  [3]
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Mark(s): 3/3
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Examiner commentary
The required standard deviation formula was omitted from 
the question paper in error and we apologise for the difficulty 
and uncertainty this created for candidates. The published 
mark scheme shows how the question was initially marked – 
attempting to make allowance for the omission of the formula 
– and may be useful for teaching and learning using this flawed 
question. In order to avoid penalising candidates who could 
not recall the formula it was decided, after marking, to credit all 
candidates with three marks for this question.
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Question 20 (b)
 

Fig. 20 is a graph showing the mean values of the data from Table 20.

Plot the standard deviations for all data on Fig. 20.

[Answer on Fig. 20]  [2]
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Mark(s): Exemplar 1 – 2/2, Exemplar 2 – 0/2, Exemplar 3 – 0/2 and 
Exemplar 4 – 2/2

1

2
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3

4
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Examiner commentary
The mathematical skill of plotting error bars for standard 
deviation (SD) to achieve full marks is demonstrated clearly in 
the first exemplar. Some candidates placed separate error bars 
one below and one above the mean or, as seen in the second 
exemplar, only drew one side of the bar. As shown in the third 
exemplar, the plotting of SDs appears to be a challenging skill 
with practice required as some candidates drew additional bars 
on the graph with little understanding of what was required. As 
shown in the final exemplar, there is also some uncertainty as to 
how to cap the error bar but the crosses and circles added rarely 
interfered with the accuracy of the plot so full marks could still 
be given.
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Question 21 (a)*
 

Plant hormones affect the growth of plant tissues in different ways.

One such effect is to promote the formation of seedless fruit.

Cytokinins are a group of plant hormones.

A commercial plant hormone firm carried out research into three different cytokinins: kinetin, zeatin and 
diatin.

The firm investigated the effect of adding different volumes of each cytokinin on the production of 
seedless fruit.

The cytokinins were sprayed on the flowers of different plants. Over time, the mass of seedless fruits 
produced by the plants was measured.

Fig. 21 is a summary of their results.

On the basis of these results, the firm decided to use diatin in their new plant spray.

The firm made the following claim on their packaging:

Diatin is scientifically proven to cause production of seedless fruit when applied to flowers.

(a)* Evaluate the firm’s claim, using the evidence in Fig. 21.

   [6]
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Level: Exemplar 1 – L3, Exemplar 2 – L2, Exemplar 3 – L1 and 
Exemplar 4 – L1

1
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2
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Examiner commentary
The key points for improving responses for this style of 
questioning would be to ensure that candidates have the 
confidence to complete their response within the allocated 
answer space without feeling that they must write as much as 
possible and also to encourage candidates to read the question 
carefully to ensure that they include relevant information. As 
this question required an evaluation, responses needed to 
include a balanced argument. There were a large number of 
‘validity’ statements that could have been used to present a 
balanced response. This Level 3 response used the evidence in 
Fig.21, as suggested, to write a balanced evaluation about the 
validity of the firm’s claim including ‘for and ‘against’ statements. 
The Level 2 exemplar is concise but fewer points have been 
made to support their response with also vague references to 
variables e.g. ‘better weather’. The two Level 1 exemplars indicate 
a common error of writing too much irrelevant detail about 
the other cytokinins without fully evaluating the firm’s claim for 
diatin.

4
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Question 21 (b)
 

Another response affected by plant hormones is phototropism.

A student completed an investigation into phototropism in cress seeds.

This was the method used:

• Place 50 cress seeds (Lepidium sativum) on a sterile paper towel in a petri dish.
• Water with 10 cm3 of distilled water.
• Repeat for 3 different sets of seeds:

 – Set 1 is placed in a box to prevent light shining on the seeds.
 – Set 2 is placed in a box with light from above only.
 – Set 3 is placed in a box with light from the right hand side only.

• Keep all 3 sets at 25 °C.
• After 72 hours, remove 20 of the seedlings from each set and count how many have bent.

Identify two limitations of the student’s method.

For each limitation, explain how it limits the validity of conclusions that can be drawn and suggest an 
improvement that would improve the validity of conclusions made.

   [6]

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

Examiner commentary
Evaluating experimental procedures often proves challenging 
for candidates. The three exemplars show the range of response 
from four to two out of six marks.  It is worthwhile noting that 
the prompt lines are used to support candidates in structuring 
their responses but examiners will usually mark such responses 
as continuous prose.
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Question 22 (b)(i)
 

Studies of the cell surface membranes of the distal convoluted tubule have provided the following 
evidence:

• Sodium-potassium pumps:

 – move potassium ions from the blood to the tubule fluid

 – move sodium ions from the tubule fluid to the blood

 – use ATP in these processes.

•  Sodium-calcium co-transport proteins:

 – move calcium ions from the tubule fluid to the blood

 – move sodium ions into the tubule fluid

 – use the electrochemical gradient of sodium ions to drive this process.

 (i) Using this information and your own knowledge, compare the processes occurring in the 
  proximal and distal convoluted tubules.

   [3]

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

1
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4

Examiner commentary
The first exemplar shows a good response achieveing full 
marks. The response compares the proximal (PCT) and distal 
(DCT) convoluted tubules with clear statements of similarity 
and difference as required by this ‘compare’ style question. To 
give a balanced comparison it was necessary for candidates to 
include at least one similiarity and one difference to achieve full 
marks. The second exemplar also shows a good response with 
clear comparisons made of the two tubules to include three 
similarities and one difference. The third exemplar shows a good 
method of responding to this style of question but unfortunately 
the table used as a comparison is not completed with only 
information supplied for the PCT. A low level response is shown 
by the final exemplar which starts with a positive similarity 
statement but lacks detail to achieve further marking points.
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Question 22 (b)(ii)
 

Nephrogenic diabetes insipidus is a disease of the kidney that affects the regulation of water potential 
in the blood. One cause is lithium poisoning. Lithium ions enter the kidney tubules through sodium 
channels.

This prevents the cells of the collecting duct from responding to ADH in the blood.

State and explain one symptom you would expect to observe as a result of nephrogenic diabetes 
insipidus.

   [2]

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

1

2

3

Examiner commentary
The first exemplar shows a good response with both the 
symptom and explanation of the role of aquaporins clearly 
indicated. Few candidates mentioned aquaporins and of those 
that did mention it some had the idea that there would be 
more aquaporins inserted in the cell surface membrane or 
failed to mention membrane at all in their response. Many 
responses chose the correct symptom but failed to offer 
a suitable explanation as shown by the second exemplar. 

Information gleaned from the stem of the question should 
have directed candidates to the idea that a symptom of 
nephronogenic diabetes insipidus would involve water but 
some misconceptions were evident as shown by the final 
exemplar which suggests problems with blood sugar levels; 
possibly confused by the term ‘diabetes’ used in the description 
of the disease.
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Question 22 (c)(i)
 

Fig. 22.2 shows a podocyte from the kidney. The many gaps between the microscopic processes form 
fenestrations in the Bowman’s capsule.

(i) Explain why podocytes are usually unable to undergo mitosis.

   [3]

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

1

2

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

Examiner commentary
It was felt that this question would have been more 
appropriately tailored for candidates to ‘suggest’ rather than 
‘explain’ why podocytes are usually unable to undergo mitosis. 
Therefore the mark scheme was expanded to six marking points 
to incorporate ideas expressed by candidates whilst applying 
their knowledge in this context. The first exemplar shows a high 

level response with relevant ‘suggestions’ achieving full marks. A 
common misconception, as shown in the second exemplar, was 
the suggestion that podocytes could not undergo mitosis as 
they no longer had a nucleus or organelles.
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Question 22 (c)(ii)
 

Studies show that after damage by infection or injury, it is possible for nephron tissues to be regenerated. 
Adult stem cells are involved in this process.

What features of adult stem cells make them suitable for regeneration of tissues in the kidney?

   [2]

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

1

2

Examiner commentary
The first exemplar shows a good response. There were many 
responses showing contradictory statements such as ‘can 
differentiate because they are totipotent’ or misconceptions 
such as the idea that stem cells are ‘already differentiated’ as 
shown in the second exemplar.
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