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Introduction 
Our examiners’ reports are produced to offer constructive feedback on candidates’ performance in the 
examinations. They provide useful guidance for future candidates. The reports will include a general 
commentary on candidates’ performance, identify technical aspects examined in the questions and 
highlight good performance and where performance could be improved. The reports will also explain 
aspects which caused difficulty and why the difficulties arose, whether through a lack of knowledge, poor 
examination technique, or any other identifiable and explainable reason. 

Where overall performance on a question/question part was considered good, with no particular areas to 
highlight, these questions have not been included in the report. A full copy of the question paper can be 
downloaded from OCR. 
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Paper J247/04 series overview 
The J247/04 component includes a multiple-choice question section and a short answer question section 
that also includes one Level of Response type question.    The Level of Response question assesses the 
quality of communication as well as knowledge and understanding. Throughout the paper there are 
some questions that are designed to assess candidates’ knowledge and understanding of practical skills 
used in the specification.  These questions demand responses that identify a candidate’s awareness of 
the skills required to successfully complete practical activities and investigations.  

Candidate performance overview  

Candidates who did well on this paper generally did the following: 

• Performed standard calculations following the required rubric (e.g. clear working, units, 
significant figures, rounding) relating to calculating median: Q7, calculating percentage 
decrease: Q6, calculating population size: Q19b, substituting numerical values into 
algebraic equations: Q21e(i).  

• Identified the correct sequence of the technique for making monoclonal antibodies: Q22b. 
• Applied their knowledge and understanding of natural selection to a given context: Q16c(ii).  
• Produced clear and concise responses for the Level of Response question: Q23b. 
• Applied knowledge and understanding to questions set in a novel context.  

 

Candidates who did less well on this paper generally did the following: 

• Found it difficult to apply what they had learnt, to unfamiliar situations. 
• Found using percentages in mathematical calculations challenging: Q23c(i). 
• Did not link the data showing lack of growth back to reduced light intensity and rate of 

photosynthesis and subsequent linking of photosynthetic products to growth: Q17b.  
• Lacked knowledge in definitions of the terms gene and allele: Q18a. 
• Questions designed to assess candidates’ practical abilities were challenging and indicated 

a lack of awareness of the skills involved in practical activities and investigations. 
 

There was no evidence that any time constraints had led to a candidate underperforming. 
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Section A overview 
Candidates coped well with selecting choices, however, there were a minority of instances where 
candidates used lower case letters in their response.  This should be discouraged as it can be difficult 
due to handwriting styles to distinguish the desired letter.   

Also, there were occasionally some candidates who had crossed out answers then written 
responses that were difficult to then identify over the crossed out response. Any alteration must 
be clearly distinguishable. 

Key: 

 

AfL Guidance to offer for future teaching and learning practice. 

 

Question 5 

This question was designed to test recall of knowledge AO1.1.  It was clear from the responses of the 
majority of candidates, that there was a lack of the knowledge of white blood cells and their ability to 
move out of capillaries by changing their shape. 

The ability of white blood cells to leave the circulatory system through the capillary walls should 
be taught in the context of white blood cells destroying pathogens.  
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Question 12 

This question assessed candidates’ understanding of how the phenotype and genotype are affected 
under different conditions.  Many candidates’ responses were that it was only the genotype that would be 
affected by the treatment rather than the correct response being only the phenotype.   

This may indicate a misconception in candidates thinking that anything that happens within the 
body has to do with the genotype. 

Key: 
 

Misconception 

 
 

Question 13 

This question tested recall of knowledge AO1.1.  Many candidates incorrectly chose C.  This was a very 
common response indicating that candidates knew the names of the scientists involved but thought that 
Darwin and Wallace worked together on the theory of evolution by natural selection.  It is important for 
candidates to realise that theories can develop with research from scientists who are conducting this 
work independently. 
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Question 14 

This AO1.2 question required knowledge of scientific enquiry and procedures linked to interactions of 
diseases.  Higher ability candidates were able to identify the link between HPV and cervical cancer, but 
some candidates assumed incorrectly that the vaccine prevents cervical cancer. 
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Section B overview 
Candidates coped well with interpreting data to draw a graph and demonstrated a sound understanding 
of the application of practical techniques in completing a genetic cross. However, there were some 
instances where candidates found it challenging to respond to questions that targeted other practical 
skills.  Candidates should further develop their ability in applying their knowledge and understanding of 
practical skills in questions set in the context of practical activities and investigations and in producing 
appropriate lines of best fit for the data presented.   

Also, there were some candidates who had written extensively on the Level of Response 
question but much of this was irrelevant, repetitious or paraphrasing information in the 
stem of the question. This could be overcome by better preparation by candidates for this 
type of question.  For example, taking time to think about how to answer an LoR, breaking 
down the elements of the question and identifying the key concepts it is assessing. 
Candidates are encouraged to make brief notes and think through key areas prior to 
writing their final response.  

 

Question 16(a) 

This AO1.2 question required knowledge of scientific enquiry and procedures linked to interactions of 
organisms in a food web.  Many candidates successfully identified four as the correct number.  Lower 
ability candidates opted for the animals feeding on grass, thinking these were secondary consumers and 
incorrectly gave three as a response. 
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Question 16(b) 

This question assessed the analysis of information and drawing conclusions in AO3.  Most candidates 
achieved full marks.  Where candidates did not get full marks, this was usually due to forgetting to 
identify the increase in badger population or stating categorically that there would be no food or no 
hedgehogs, which did not gain a mark. Candidates need to refer to graphs or tables when given this 
information, to avoid making this type of error. 
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Question 16(c)(i)  

This AO2.1 question was answered well overall.  Candidates did not gain marks if they didn’t correctly 
link their responses specifically to country or city areas.  Just referring to roads was insufficient, however, 
candidates referring to many roads gained a mark as this distinguished the difference between city and 
country areas.  The terms rural and urban were acceptable alternatives to country and city, in 
candidates’ explanations.  A common error was to say the rolling up was camouflage without explaining 
the answer. 

Item removed due to 
third party copyright 

restrictions 
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Question 16(c)(ii) 

This application of knowledge of natural selection question usually resulted in candidates gaining at least 
two marks.  This was usually for identifying that the hedgehogs that could run away had a higher survival 
rate and could go on to breed. Higher ability candidates were able to link this to the advantageous gene 
and some could refer to the process occurring over time. Fewer candidates scored the last two marking 
points because they referred not to the advantageous gene, but in general to genes, mutation (not 
mutated gene) or to the trait or characteristic or behaviour of running away, and, for the last point, stating 
that because run away hedgehogs survived to breed, their numbers exceeded the numbers of roll up 
ones, simply because the roll up ones died. 

 Examination technique needs candidates to focus on applying their knowledge to a new 
scenario, and to answer the question asked, not to talk in generic terms. 

  



GCSE (9-1) Gateway Science Suite - Biology A - J247/04 - Summer 2018 Examiners’ report 

 13 © OCR 2018 

Exemplar 1 

 

This candidate has been credited 3 marks.  A mark is gained for identifying that a mutation has occurred 
to produce the running away hedgehog. They have gained a second mark for recognising they survive to 
reproductive age.  Many candidates just referred to breeding or producing offspring which were deemed 
acceptable responses for that particular marking point.  Also a third mark was gained for ‘pass on the 
allele’ has been given as they clearly understand that it is referring to the advantage of running 
away/genetic mutation for the advantageous gene.  The candidate has not gained a mark for the new 
generation of hedgehogs as this does not reference the idea of the process repeating over several 
generations/overtime. 
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Question 17(a) 
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This question assessed candidates’ ability to apply knowledge and understanding of scientific enquiry, 
techniques and procedures in graphing skills.  Many candidates scored 4 marks and missed out on the 
mark for the line of best fit as they drew straight lines that did not go through or near any of the points.  
The mark scheme looked for the line through most of the points and this was best achieved by a curved 
line.  There were a significant number of candidates who plotted the variables on the wrong axes.  This 
did lose them a mark, but they were able to score the other marking points if all points were plotted 
accurately, to a suitable scale and a suitable line of best fit was drawn. 
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Question 17(b) 

This question assessed four different assessment objectives.  Candidates had to identify the trend from 
the graph and apply their knowledge and understanding to give a reason for the trend.  They also had to 
interpret reasons for the trend and draw conclusions about how the shade was affecting the plants.  Most 
candidates identified the trend.  Higher ability candidates linked this to less light closer to the tree so 
reduced rate of photosynthesis.  However, only the highest ability candidates concluded that this would 
result in less glucose/food production. Most candidates just referred to reduced growth, which on its own 
did not score a mark. 

Exemplar 2 

 

This candidate has been credited with 3  marks.  A mark is gained for identifying the trend as a reverse 
argument. They have gained a second mark for recognising that this is due to a higher light intensity 
further from the tree.  A third mark was gained for linking the increase light intensity to an increased rate 
of photosynthesis.  The candidate has not gained the final conclusion mark as they have only referenced 
the plant growth and not the food/raw materials produced to enable thegrowth to occur. 
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Question 18(a) 

This question tested recall knowledge AO1.1 of the definitions of two genetic terms.  The most common 
error was to only describe the gene as a section of DNA coding for a characteristic rather than coding for 
a protein.  Candidates had a better knowledge of what an allele was. 

Question 18(b)(i) 

This question assessed AO2.2 with the application of practical techniques in completing a genetic cross.  
This was particularly well done by most candidates, except some candidates did not choose the symbols 
recommended in the question and this caused them confusion in interpretation.  The question also 
included an AO3 mark for interpreting and drawing a conclusion from the Punnett square.  The most 
common error was to give 75% as the response.  Some candidates also made an error by describing the 
ratio as 1 in 3 when they should have written 1 in 4 or 1:3. These errors could be minimised by improving 
examination technique, where candidates are made aware of common errors in interpreting genetic 
diagrams. 
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Question 18(b)(ii) 

This question covered AO1.1 and AO2.1.  Candidates often did not identify that rod cells were damaged.  
They frequently just put rod cells break down, missing out it was 'only' the rod cells, and hence were just 
repeating what was in the stem of the question. Good responses also discussed cones cells so got the 
reverse argument. 

Question 18(c)(i) 

Most candidates were able to describe what a stem cell is assessing AO1.1, and many had the AO2.1 
idea that they could become rod cells. Some missed the AO2.1 mark by referring to damaged or mutated 
cells, instead of the rod cells. 
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Question 18(c)(ii) 

This AO2 question was generally answered well. Lower ability candidates stated that stem cells from 
another person “wouldn’t work”.  Marks are scored more frequently when candidates avoid general 
terms, and responses are specific to the question asked. 

Question 19(a) 

Most candidates scored well on this AO1 question.   Candidates who didn’t gain marks either mixed up 
the genders, saying females were XY, or occasionally they used incorrect nomenclature m and f, and 
some had YY as a possible genotype.  
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Question 19(b) 

This question assessed candidates’ mathematical skills in AO2.2.  In the main, many candidates got 
maximum marks.  Common incorrect responses were due to rounding errors, including rounding before 
multiplying. Lower ability candidates simply halved 689000.  Some candidates made rounding errors but 
only wrote the final answer and had not shown any working.  They were not able to gain the mark for 
correct working out even though they had most likely done this. Improved examination technique and 
practice would overcome this. 

Examination technique needs candidates to focus on candidates showing their working out on 
calculations. 

Question 19(c) 

In this AO3 question many candidates tried to explain why it was likely that males die, but few referred to 
them dying earlier than females, or that females live longer. Higher ability candidates correctly referred to 
the longer life expectancy of females.   
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Question 20(a) 

In this question assessing AO3, many candidates scored at least two marks.  They had two opportunities 
from the data to gain the first marking point, but to gain the second marking point they needed to 
correctly match this to the day range, some did not do this.  Far fewer candidates then went on to link 
this to the faster rate of decomposition. 
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Question 20(b) 

In this AO2 question, few candidates linked size to area and a number incorrectly thought large pieces 
had large surface area. Very few candidates were able to link the size to rates of respiration or 
reproduction. 

Question 20(c) 

Most candidates understood the concept of recycling nutrients and often correctly named examples.  
Only a few understood the importance of this, beyond the idea that the nutrients are needed.  
Occasionally did they say specifically why. 

Exemplar 3 

 

This candidate has been credited maximum marks.  They have identified a named element that is 
recycled and indicated that this is released by decomposition.  The description of it being further used by 
living plants is sufficient to demonstrate an understanding of recycling.  They complete their response by 
explaining why the plants take in the carbon dioxide by referencing its use in photosynthesis.   

Although this last marking point was seldom seen, where it was, this was usually associated with plants 
photosynthesising and only very occasionally with plants producing proteins.  
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Question 21(b) 

In this AO3 question many candidates found difficulty in communicating that the same volume overall 
was needed, or to change the concentration of acid.  Where candidates did gain marks, it was often for 
stating ‘so volume adds up to 20cm3’. 

Question 21(c) 

This AO3 interpretation question provided challenge for most candidates.  Often responses were seen 
referencing prevention of evaporation, which did not gain marks. Few candidates correctly linked the 
temperature to its effect on germination rate.  Some higher ability candidates did give correct references 
to enzyme action. 

Question 21(d) 

This question assessed AO3 evaluation.  Most candidates correctly identified the effect of acid on 
germination, but none commented on the pattern in the data. On the very rare occasion that a second 
mark was obtained, it was for identifying that germination still did happen with highest concentration 
stating that ‘the higher acid concentration reduces germination rate, but it doesn’t stop it altogether’ 
which got maximum marks. 
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Question 21(e)(i) 

This AO2 question assessed mathematical skills in a practical context.  Many candidates did well and 
scored both marks.  Some had an incorrect answer but scored the working out mark for getting 10%.  
Again, this emphasises the advantage of candidates ensuring that they show their working out in the 
space provided for them to put their response. 

Question 21(e)(ii) 

This AO3 question linked to improving experimental procedures was looking for the idea that VI, by 
measuring length of roots/shoots, looked at growth not just germination.  However, candidates simply 
repeated the question (just referencing about the length of shoot/roots) and used terms such as 
accurate, precise and reliable to try and cover the improvement aspect of the question.  Very few were 
able to identify that percentage germinated was a better value to use than number of seeds germinated. 
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Question 22(a) 

This AO1 recall question did identify some areas for improvement.  Candidates struggled with using 
correct terminology, referring to disease instead of pathogen and attacking and fighting instead of 
describing the mode of action of antibodies. Few candidates stated that an antibody is a protein. 

 When developing examination technique, candidates should be encouraged to use mark 
schemes to appreciate the importance of detail and terminology appropriate to GCSE level of study. 

Question 22(b) 

This AO1.2 question allowed candidates to demonstrate their knowledge of a scientific technique. There 
were some excellent maximum mark responses by higher ability candidates and most were able to gain 
1 or 2 marks.  Whilst some candidates knew this process, many forgot what the role of the antibodies 
specific to this question was, talking in generic terms and mixing up this example with others. Those that 
did know this process often wrote about fusing antibodies not lymphocytes with cancer cells, however, 
many scored the mark for knowing the term hybridoma. Those that scored zero often got confused and 
wrote about genetic engineering in terms of cutting and splicing DNA. 
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Exemplar 4 

 

This candidate has been credited with 3 marks.  They have identified specifically that it is 
methamphetamine that is injected rather than generic antigens.  The have identified that lymphocytes 
are involved, but not gained a mark as they haven’t recognised the need to harvest these. Likewise they 
have incorrectly linked the fusing of these to methamphetamine rather than tumour cells, so have missed 
that marking point.  However, they have recognised that a hybridoma is formed, so get that marking 
point.     

Although this last marking point was seldom seen due to many candidate responses describing antibody 
production in generic terms, here the candidate has identified that the production of large amounts of 
antibodies is specifically for the methamphetamine so gets a third mark. 

Question 22(c) 

Although this AO1.1 question was mostly answered successfully there were common errors shown by 
lower ability candidates. Often lower ability candidates referred to specific antigen rather than specific 
antibody. Occasionally they would write about bacteria, and in some cases confused this with the lock 
and key hypothesis and ideas about enzymes.  
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Question 23 

Question 23(a)(i)  

Candidates found this AO2.2 question quite challenging, often over-complicating it. Many performed 
incorrect divisions, and a few candidates rounded up to 1, then were only able to gain the mark for 
showing their working out. 

Question 23(a)(ii) 

This recall AO1.1 question was generally answered well. Movement on its own did not score but some 
candidates correctly linked this to respiration and so gained the mark for respiration. 

Question 23(b)*  
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This Level of Response question assessed all three main assessment objectives.  It was common to be 
limited to a low level mark due to repeating the stem of question regarding less biomass all through their 
response instead of linking the protection mechanism’s impact to less light, less photosynthesis so less 
glucose/food made and consequently less food for cattle and humans. Candidates that did not 
appreciate that a reduction in light resulted in a reduction in photosynthesis, which also limited their 
answer to a low level.  

There was little evidence of candidates planning their response. Taking time to consider how to answer a 
LoR, might encourage them to make notes and think through key areas. A common low level answer 
was to refer to the loss of energy due to the energy needed to switch on the mechanism. It was noted 
how many candidates did not link biomass to growth or production of food. However, those candidates 
that realised that the key to the answer was essentially linked to factors influencing photosynthesis, 
produced excellent responses. 

Exemplar 5 

This candidate has been credited Level 3 maximum 6 marks.  They have structured their answer in a 
concise manner but included all the relevant marking points.  The candidate describes the protection 
mechanism’s impact in reducing light andphotosynthesis.  The candiates states that thedecrease in  
mass of crops and food made means there is consequently less food for the humans to consume.  They 
continue to give a reason why there will still be less energy available even when the plants resume 
photosynthesis due to the mechanism switching off slowly. 
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Question 23(c)(i) 

This question assessed AO2.1.  Many candidates were able to link mRNA to either more or faster 
protein synthesis, but very few referred to the term ‘code’ to link mRNA and protein synthesis. 

Question 23(c)(ii) 

Candidates found this AO2.2 mathematics skills question quite challenging. 240 was a common incorrect 
response.  Candidates need to have more practice at similar questions using percentages to develop 
their mathematical skills in this area. 
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Question 23(c)(iii) 

This question assesses both AO2 and AO3.  Candidates were most likely to score a mark for the AO3 
marking point, but it was rare for them to gain the AO2 mark.  Many candidates described the effect of 
the gene on the plant, not consumers, or did not pick up on the possible problems of the insecticide 
itself. There were several responses written about the concern about genetic modification not being a 
natural process. This is an idea that mark schemes are unlikely to credit, preferring instead to focus on 
the effects of GM food on all consumers.  Candidates also frequently missed out writing about the plants 
own genes and just focused on the AO3 marking point of the bacterial gene so missed the AO2 marking 
point. It was common for candidates to write about general dangers of bacteria and infections and not 
specifically the gene. 

 

 

 

 

 

Copyright acknowledgements 

Section B, Q16b 

OCR is aware that third party material appeared in this examination but it has not been possible to 
identify and acknowledge the source. 

 

Section B, Q16c 

© pandpstock001, Shutterstock Photo Library, www.shutterstock.com. 

 

Section B, Q20 

OCR is aware that third party material appeared in this examination but it has not been possible to 
identify and acknowledge the source. 

http://www.shutterstock.com/


Supporting you 
For further details of this qualification please visit the subject webpage.

Review of results

If any of your students’ results are not as expected, you may wish to consider one of our review of results 
services.  For full information about the options available visit the OCR website.  If university places are 
at stake you may wish to consider priority service 2 reviews of marking which have an earlier deadline to 
ensure your reviews are processed in time for university applications.

Active Results offers a unique perspective on results data and greater opportunities to understand 
students’ performance. 

It allows you to:

• Review reports on the performance of individual candidates, cohorts of students and whole   
centres

• Analyse results at question and/or topic level

• Compare your centre with OCR national averages or similar OCR centres.

• Identify areas of the curriculum where students excel or struggle and help pinpoint strengths and 
weaknesses of students and teaching departments.

http://www.ocr.org.uk/administration/support-and-tools/active-results/

Attend one of our popular CPD courses to hear exam feedback directly from a senior assessor or drop in 
to an online Q&A session.

https://www.cpdhub.ocr.org.uk 

Su
pp

or
ti

ng
 y

ou

CPD Hub

http://ocr.org.uk/administration/stage-5-post-results-services/enquiries-about-results/
http://www.ocr.org.uk/administration/support-and-tools/active-results/
https://www.cpdhub.ocr.org.uk


Th
e 

sm
al

l p
ri

nt

We’d like to know your view on the resources we produce.  By 
clicking on the ‘Like’ or ‘Dislike’ button you can help us to ensure 
that our resources work for you.  When the email template pops 
up please add additional comments if you wish and then just click 
‘Send’.  Thank you.

Whether you already offer OCR qualifications, are new to OCR, or 
are considering switching from your current provider/awarding 
organisation, you can request more information by completing the 
Expression of Interest form which can be found here:  
www.ocr.org.uk/expression-of-interest

OCR Resources: the small print
OCR’s resources are provided to support the delivery of OCR 
qualifications, but in no way constitute an endorsed teaching 
method that is required by OCR. Whilst every effort is made 
to ensure the accuracy of the content, OCR cannot be held 
responsible for any errors or omissions within these resources.  
We update our resources on a regular basis, so please check the 
OCR website to ensure you have the most up to date version.

This resource may be freely copied and distributed, as long as  
the OCR logo and this small print remain intact and OCR is 
acknowledged as the originator of this work. 

Our documents are updated over time. Whilst every effort is made 
to check all documents, there may be contradictions between 
published support and the specification, therefore please use the 
information on the latest specification at all times. Where changes 
are made to specifications these will be indicated within the 
document, there will be a new version number indicated, and a 
summary of the changes. If you do notice a discrepancy between 
the specification and a resource please contact us at:  
resources.feedback@ocr.org.uk.

OCR acknowledges the use of the following content: 
Square down and Square up: alexwhite/Shutterstock.com

Please get in touch if you want to discuss the accessibility of 
resources we offer to support delivery of our qualifications: 
resources.feedback@ocr.org.uk

OCR is part of Cambridge Assessment, a department of the University of 
Cambridge. For staff training purposes and as part of our quality assurance 
programme your call may be recorded or monitored. 

© OCR 2018 Oxford Cambridge and RSA Examinations is a Company 
Limited by Guarantee. Registered in England. Registered office The 
Triangle Building, Shaftesbury Road, Cambridge, CB2 8EA. Registered 
company number 3484466. OCR is an exempt charity.

General qualifications
Telephone 01223 553998
Facsimile 01223 552627
Email general.qualifications@ocr.org.uk

www.ocr.org.uk

OCR Customer Contact Centre

Looking for a resource?
There is now a quick and easy search tool to help find free resources 
for your qualification:

www.ocr.org.uk/i-want-to/find-resources/

mailto:resources.feedback%40ocr.org.uk?subject=I%20liked%20the%20Gateway%20Science%20Biology%20A%20Examiners%27%20report%20-%20J247/04%20Summer%202018%20series
mailto:resources.feedback%40ocr.org.uk?subject=I%20disliked%20the%20Gateway%20Science%20Biology%20A%20Examiners%27%20report%20-%20J247/04%20Summer%202018%20series
http://www.ocr.org.uk/expression-of-interest
mailto:resources.feedback%40ocr.org.uk?subject=
mailto:resources.feedback%40ocr.org.uk?subject=
mailto:general.qualifications%40ocr.org.uk?subject=
http://www.ocr.org.uk
http://www.ocr.org.uk/i-want-to/find-resources/

	Contents
	Introduction
	Paper J247/04 series overview
	Section A overview
	Question 5
	Question 12
	Question 13
	Question 14

	Section B overview
	Question 16(a)
	Question 16(b)
	Question 16(c)(i)
	Question 16(c)(ii)
	Exemplar 1

	Question 17(a)
	Question 17(b)
	Exemplar 2

	Question 18(a)
	Question 18(b)(i)
	Question 18(b)(ii)
	Question 18(c)(i)
	Question 18(c)(ii)
	Question 19(a)
	Question 19(b)
	Question 19(c)
	Question 20(a)
	Question 20(b)
	Question 20(c)
	Exemplar 3

	Question 21(b)
	Question 21(c)
	Question 21(d)
	Question 21(e)(i)
	Question 21(e)(ii)
	Question 22(a)
	Question 22(b)
	Exemplar 4

	Question 22(c)
	Question 23
	Question 23(a)(i)
	Question 23(a)(ii)
	Question 23(b)*
	Exemplar 5

	Question 23(c)(i)
	Question 23(c)(ii)
	Question 23(c)(iii)

	ER_J247_04_Summer_2018_v7.pdf
	Contents
	Introduction
	Paper J247/04 series overview
	Section A overview
	Question 5
	Question 12
	Question 13
	Question 14

	Section B overview
	Question 16(a)
	Question 16(b)
	Question 16(c)(i)
	Question 16(c)(ii)
	Exemplar 1

	Question 17(a)
	Question 17(b)
	Exemplar 2

	Question 18(a)
	Question 18(b)(i)
	Question 18(b)(ii)
	Question 18(c)(i)
	Question 18(c)(ii)
	Question 19(a)
	Question 19(b)
	Question 19(c)
	Question 20(a)
	Question 20(b)
	Question 20(c)
	Exemplar 3

	Question 21(b)
	Question 21(c)
	Question 21(d)
	Question 21(e)(i)
	Question 21(e)(ii)
	Question 22(a)
	Question 22(b)
	Exemplar 4

	Question 22(c)
	Question 23
	Question 23(a)(i)
	Question 23(a)(ii)
	Question 23(b)*
	Exemplar 5

	Question 23(c)(i)
	Question 23(c)(ii)
	Question 23(c)(iii)


	ER_J247_04_Summer_2018_v8.pdf
	Contents
	Introduction
	Paper J247/04 series overview
	Section A overview
	Question 5
	Question 12
	Question 13
	Question 14

	Section B overview
	Question 16(a)
	Question 16(b)
	Question 16(c)(i)
	Question 16(c)(ii)
	Exemplar 1

	Question 17(a)
	Question 17(b)
	Exemplar 2

	Question 18(a)
	Question 18(b)(i)
	Question 18(b)(ii)
	Question 18(c)(i)
	Question 18(c)(ii)
	Question 19(a)
	Question 19(b)
	Question 19(c)
	Question 20(a)
	Question 20(b)
	Question 20(c)
	Exemplar 3

	Question 21(b)
	Question 21(c)
	Question 21(d)
	Question 21(e)(i)
	Question 21(e)(ii)
	Question 22(a)
	Question 22(b)
	Exemplar 4

	Question 22(c)
	Question 23
	Question 23(a)(i)
	Question 23(a)(ii)
	Question 23(b)*
	Exemplar 5

	Question 23(c)(i)
	Question 23(c)(ii)
	Question 23(c)(iii)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on '[High Quality Print]'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




