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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. 

A selection of candidate answers are also provided. 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 and the mark scheme can be downloaded from OCR. 

Advance Information for Summer 2022 assessments  

To support student revision, advance information was published about the focus of exams for Summer 

2022 assessments. Advance information was available for most GCSE, AS and A Level subjects, Core 

Maths, FSMQ, and Cambridge Nationals Information Technologies. You can find more information on 

our website. 

 

 

 

 

 

 

 

 

 

 

 

 

Would you prefer a Word version?  

Did you know that you can save this PDF as a Word file using Acrobat Professional?  

Simply click on File > Export to and select Microsoft Word 

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

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

  

https://www.ocr.org.uk/administration/support-and-tools/subject-updates/summer-2022-advance-info-639931/
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Paper 5 series overview 

J250/05 is one of the two Foundation Physics papers for the GCSE (9–1) Gateway Science Combined 

Science A. It covers the topics: 

• P1 Matter 

• P2 Forces 

• P3 Electricity and Matter 

• CS7 Practical Skills 

To do well on this paper, candidates needed to able to use the Data Sheet to identify the correct 

equations and manipulate them, and be comfortable applying their knowledge and understanding to both 

familiar and unfamiliar contexts and practical science activities. 

Many candidates completed all questions in the exam within the allotted time. 

 

Candidates who did well on this paper 

generally did the following: 

Candidates who did less well on this paper 

generally did the following: 

• Identified and applied or manipulated 
equations.  

• Demonstrated knowledge of scientific 
procedures (e.g. finding density, stretching 
springs). 

• Interpreted circuit diagrams to carry out 
calculations. 

• Analysed and interpreted graphs to draw 
conclusions and identify circuit components. 

• Found it difficult to identify and apply or 
manipulate equations. 

• Struggled to interpret distance-time and 
current-potential difference graphs. 

• Lacked the necessary knowledge to respond 
in depth to the Level of Response question 
about density. 
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Section A overview 

Section A consists of 10 Multiple Choice Questions, concentrating on Assessment Objectives 1 and 2 

(AO1 and AO2). 

All candidates attempted all of the questions. 

Most successful questions Least successful questions 

• Calculating power Question 1 

• Magnetic fields Question 2 

• Calculating energy transferred Question 5 

• Identifying a contact force Question 6 

• Identifying the circuit component Question 4 

• Newton’s third law Question 8 

• Resultant force and motion Question 9 

• Charged objects Question 10 

 

Assessment for learning 

Candidates who did well on this section generally did the following. 

• Underlined keywords. 

• Wrote equations and/or calculations next to the relevant questions. 

• Worked through the distractors methodically, e.g. by crossing out obviously incorrect 
answers. 

 

Question 1 

Most candidates were able to interpret the bar chart and link the highest power to the weightlifter who 

took the least amount of time. Many successful candidates wrote down their workings and/or an equation 

to calculate the power of each weightlifter.  
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Exemplar 1 

Exemplar 1 shows how the candidate used the equation triangle to calculate the power of each 

weightlifter.  
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Question 2 

The majority of candidates successfully applied their knowledge of magnetic fields to identity that only 

option B was the only correct statement.  
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Question 3 

This question assessed candidates’ knowledge of significant figures. Nearly one half of candidates did 

not know that three significant figures were being used and the most common incorrect answer was 

option A. 

Assessment for learning 

Candidates could benefit from short starter or plenary activities where they practise identifying 
the number of significant figures in a number or write numbers to a given number of significant 
figures. 
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Question 4 

Some candidates were unable to correctly identify that the graph was for an LDR.(P3.2h) 

Assessment for learning 

Candidates could benefit from a short activity such as a card sort where they match 
components with their I-V characteristic graphs. 
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Question 5 

Almost all candidates were able to substitute the values into the equation provided to work out that the 

energy transferred was 240 J. 

 

Question 6 

Most candidates were able to identify that friction is a contact force. 
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Question 7 

This question required candidates to work out the change in the velocity of the bicycle and then 

substitute that number and the time given into the equation provided to calculate the acceleration. Most 

candidates were able to do this correctly, but the most common error observed involved using the 

equation upside down and dividing the time by the change in velocity.  

 

Question 8 

The question required candidates to apply their knowledge of Newton’s third law to identify the correct 

pair of forces as option C. Just over half of candidates were able identify the correct pair but the most 

common error observed involved candidates confusing forces acting in interaction pairs with forces on a 

free-body diagram and therefore choosing option D. 

Misconception 

Candidates are confusing Newton’s third law forces with free-body diagram forces. 

Newton’s third law involves pairs of forces interacting and each force acts on a different object.  

Free-body diagrams involve forces acting on a single object. 
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Question 9 

Around two thirds of candidates were unable to correctly identify the resultant force and motion for the 

toy car. Many candidates recognised that the car was accelerating but thought that the resultant force 

was 3 N and therefore chose option C. 

Assessment for learning 

Candidates could benefit from practising describing the motion of objects with different 
balanced or unbalanced forces acting on them. 
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Question 10 

The majority of candidates found this question challenging and did not gain credit. The most common 

incorrect answer was option B as candidates thought that there would be no positive charges remaining 

at the top of the paper. 
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Misconception 

The most common misconception was that positive charges in the piece of paper which are 
repelled by the rod must therefore move further away from the rod. 
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Section B overview 

Section B consisted of short, 1 mark, questions as well as questions requiring longer answers and a 

Level of Response question. It covered all of the assessment objectives and many questions needed 

candidates to use mathematical skills. 

Most successful questions Least successful questions 

• Describing elastic and plastic materials 
Question 11 (b) 

• Converting grams to kilograms and calculating 
weight Question 11 (d) 

• Calculating charge flow Question 13 (b) 

• Determining distance travelled on distance-
time graph Question Q14 (a) (i) 

• Explaining a prediction Question 11 (a) (i) 

• Identifying constant speed on a distance-time 
graph Question 14 (a) (iii) 

• Explaining the use of a variable resistor 
Question 15 (a) (i) 

• Describing the difference between specific 
heat capacity and specific latent heat Question 
16 (a) 

• Calculating current and potential difference in 
a series circuit. Questions 17 (b) and 17 (c) 

 

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

• Underlined key words 

• Identified equations from the Data Sheet and wrote down all of their calculations 

• Identified independent, dependent and control variables 

• Worked methodically in order to describe how a student carried out an experiment to calculate 
density and how to improve their method, in the Level of Response question 

• Applied their knowledge to interpret and identify relationships from graphs. 

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

• Struggled with the mathematical skills required 

• Only wrote the answers to questions involving equations, no calculations were shown 

• Gave answers that lacked depth and showed poor quality of communication 

• Struggled to interpret graphs and the relationships shown. 
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Question 11 (a) (i) 
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Candidates struggled with this low demand question and only the more successful responses could give 

a reason about why the prediction had been made. Most candidates just repeated the question stem in 

their answer (the more springs, the greater the extension), and gave no further detail. Candidates need 

to be careful to answer the question asked (explain the prediction) not to just repeat the question in their 

answer. 
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Question 11 (a) (ii) 

 

Question 11 (a) (iii) 

 

Question 11 (a) (iv) 

 

Question 11 (a) (v) 

Questions 11 (a) (ii) to 11 (a) (v) assessed AO3 and required candidates to identify equipment and the 

different variables in the experiment. About half of candidates were able to do this successfully but many 

struggled to identify the independent, dependent and control variables correctly. 

Assessment for learning 

Candidates could benefit from short activities, e.g. where they have to identify the different 
types of variables in both familiar and unfamiliar experiments. 
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Question 11 (b) 

Most candidates were given both marks. 

 

Question 11 (c) 

Most candidates answered this incorrectly and thought that Child B was correct. 
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Question 11 (d) (i) 

 

Question 11 (d) (ii) 

Most candidates correctly converted 150 grams into kilograms in Question 11 (d) (i) and substituted the 

values for mass and gravitational field strength into the equation to calculate weight in Question (d) (ii). 

However, some candidates struggled to use the equation, even though it was provided, and divided the 

quantities rather than multiply them, or they converted 0.35 kg into grams before substituting into the 

equation. 

Assessment for learning 

Candidates could again benefit from writing down calculations rather than only their final 
answer so that compensatory marks may be given. 
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Question 11 (e) (i) 

 

Question 11 (e) (ii) 

The majority of candidates correctly identified in Question 11 (e) (i) that the 100 g mass had the greatest 

acceleration but struggled to fully explain why they had chosen this mass in part Question 11 (e) (ii). 

Most answers identified that it was the smallest mass but did not state that the same force was applied 

to each mass. Some candidates gained this mark by calculating the acceleration for each mass.  
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Question 12* 
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This Level of Response question was designed to give opportunities for both lower and higher ability 

foundation tier candidates. It assessed AO1, AO2 and AO3, and required students to use the diagrams 

to help describe how to work out the density of the eraser, to calculate the density and to suggest 

improvements. 

The question proved challenging to most students and they did not attempt each part, with only 

approximately one third gaining Level 2 or above. Most candidates recognised that the mass of the 

rubber needed to be measured but did not mention the correct equipment. Describing how to measure 

the volume was often attempted but many less successful responses struggled to describe what was 

happening in the diagram in enough detail or poor quality of communication prevented them from gaining 

credit.  

For Level 1, candidates usually calculated the density of the eraser using the mass and volume shown in 

the diagram and the equation from the Data Sheet. A more complete response for Level 2 or 3 included 

a clear and detailed description of how the density of the eraser was worked out and/or an improvement.  

Assessment for learning 

 All candidates will have experienced this practical activity or similar in one of the Practical 
Activity Groups. Candidates could benefit from short activities, e.g. where they have to match 
pieces of equipment with what needs to be measured or writing short, concise methods for 
different experiments. 

Many candidates would benefit by underlining key parts of the question to help check that they have 
included all parts of the question in their response. 

It would also be beneficial for students to think about which improvements could be made to their 
method each time they carry out one an experiment. 

 

Misconception 

 Some candidates thought that the water displaced by the eraser was the equal to its density. 
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Exemplar 2 

Exemplar 2 shows a Level 2 response, 4 marks. The candidate has provided a good description of how 

to measure mass and volume, including the equipment needed, although it lacks some detail. The 

candidate has also suggested repeating the test as an improvement. Ideally, it would have been clear 

that the mass and volume measurements would have been repeated and a mean calculated for each. 

To access Level 3, the candidate needed to use the readings on the diagram for mass and volume in 

order to calculate the density of the eraser.  

 

 



GCSE (9-1) Gateway Science Combined Science A - J250/05 - Summer 2022 Examiners’ report 

 26 © OCR 2022 

Question 13 (a) 

 

Question 13 (b) 

Some candidates were familiar with the concept of the magnetic effect of a current in a wire causing the 

compass needle to deflect in Question 13 (a) but some candidates had the misconception that the 

current passed through the compass needle. The majority of candidates used the equation and 

quantities provided to correctly calculate the charge flow through the wire in Question 13 (b). 
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Question 14 (a) (i) 

 

Question 14 (a) (ii) 
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Question 14 (a) (iii) 

 

Question 14 (a) (iv) 

 

Question 14 (b) 

This question required candidates to read values off the graph, interpret different sections of the graph 

and to rearrange the equation provided to calculate the speed.  

Most candidates were able to determine the distance travelled in Question 14 (a) (i) and the time taken 

in Question 14 (a) (iv), but in Question 14 (a) (ii), they struggled to link the sections of the graph with 

equal gradients to the parts of the race where the athlete was travelling at the same speed. Most 

candidates were also unable to explain how the graph showed that the athlete was travelling at a 

constant speed for each section, in part Question 14 (a) (iii). 

In part (b), of those candidates who could manipulate the equation correctly, almost all gained full marks. 

Many candidates, however, only wrote down their final answer so could not gain compensatory marks if 

their answer was incorrect. 
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Question 15 (a) (i) 

Many could not explain the role of a variable resistor in a circuit, with vague responses referring to, e.g. 

energy, slowing the current down. 

Assessment for learning 

Candidates should be aware that ideas about stronger/weaker/faster/slower current or 
electricity will not be given marks.  

 

 

Question 15 (a) (ii) 

Fewer than half of candidates successfully applied the rule for the current in a series circuit. 
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Question 15 (b) 

There was an equal spread of marks for this question with about one third of candidates not gaining any 

credit. Candidates often forgot to plot the point where the potential difference and current were both zero 

so could not score the plotting mark. Candidates should be aware that if their plotted points are too large 

in radius, they will not score. The line of best fit was mostly well attempted but some were drawn 

freehand, rather than with a ruler, or were too ‘feathery’ to gain credit.  
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Exemplar 3 

Exemplar 3 shows a response which was given 0 marks. The point at the origin was omitted and there 

was a poor attempt at the line of best fit. 
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Question 15 (c) (i) 

 

Question 15 (c) (ii) 

 

Question 15 (d) 

The majority of candidates found Question 15 (c) and (d) very challenging with only some successful 

responses seen. The potential differences suggested in Question 15 (c) (i) were mostly random and a 

large number of candidates then omitted Question 15 (c) (ii). 

Some candidates were given marks in Question 15 (d) as they were able to correctly identify the names 

of components 1 and 2 from their current-potential difference graphs (P3.2). 
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Question 16 (a) 

Many candidates could not recall the basic definition of specific heat capacity or specific latent heat 

(P1.2). A large number of candidates did not attempt this question and, of those that did, the responses 

made vague references to heat, energy or temperature. A few candidates were given 1 mark for knowing 

that SHC is for a change of temperature and SLH is linked to a change of state. 
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Question 16 (b) (i) 

 

Question 16 (b) (ii) 
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Question 16 (b) (iii) 

Most candidates were able to describe the relationship shown by the graph in Question 16 (b) (i). 

However, there was little evidence that candidates were aware they had to extrapolate the graph to 

estimate the temperature rise of the liquid in Question 16 (a) (ii). Of the responses that were given marks 

in Question 16 (b) (ii), only a small proportion gained the assumption mark in Question 16 (b) (iii) as 

some responses did not explain this clearly enough.  

Assessment for learning 

Candidates could benefit from practising how to describe the relationships and trends shown 
by both familiar and unfamiliar graphs. 

 

Question 16 (c) 

The meaning of these scientific terms was not well known, with fewer than one quarter of candidates 

using the correct term. 
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Question 17 

 

Question 17 (b) 
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Question 17 (c) 

The majority of candidates found Question 17 very challenging and did not any gain credit, especially for 

parts (b) and (c). 

Just under half of candidates could successfully apply the rule for resistors in series to work out the total 

resistance of the resistors in the circuit in Question 17 (a). 

Nearly all candidates struggled to recognise that the ammeter reading showed the current through the 8 

Ω resistor in part (b). A few candidates gained a compensatory mark for writing down the equation 

relating resistance, potential difference and current but the majority of candidates did not show their 

workings so compensatory marks could not be given. Some candidates attempted to use the equation 

P=I2R or randomly multiplied or added various values from the circuit diagram. 

There were various methods of arriving at the correct answer for Question 17 (c). Candidates struggled 

to use the idea of proportion or apply V=IR so very few correct answers were seen.  

Misconception 

Candidates often worked out the total resistance of resistors in series by multiplying the values 
of each resistor together. 

 

 



If any of your students’ results are not as expected, you may wish  
to consider one of our post-results services. For full information 
about the options available visit the OCR website. 

We send a weekly roundup to tell you about important updates.  
You can also sign up for your subject specific updates.  
If you haven’t already, sign up here.

Attend one of our popular CPD courses to hear directly from a senior 
assessor or drop in to a Q&A session. Most of our courses are delivered 
live via an online platform, so you can attend from any location.

Please find details for all our courses on the relevant subject page  
on our website or visit OCR professional development.

ExamBuilder is the question builder platform for a range of our 
GCSE, A Level, Cambridge Nationals and Cambridge Technicals 
qualifications. Find out more.

ExamBuilder is free for all OCR centres with an Interchange 
account and gives you unlimited users per centre. We need an 
Interchange username to validate the identity of your centre's first 
user account for ExamBuilder.

If you do not have an Interchange account please contact your centre 
administrator (usually the Exams Officer) to request a username, or 
nominate an existing Interchange user in your department.

Review students' exam performance with our free online results 
analysis tool. It is available for all GCSEs, AS and A Levels and 
Cambridge Nationals. 

It allows you to:

• review and run analysis reports on exam performance 

• analyse results at question and/or topic level

• compare your centre with OCR national averages 

• identify trends across the centre 

• facilitate effective planning and delivery of courses 

• identify areas of the curriculum where students excel or struggle 

• help pinpoint strengths and weaknesses of students and teaching 
departments.

Find out more.

Post-results 
services

Keep up-to-date

OCR  
Professional 
Development

Signed up  
for ExamBuilder?

Supporting you

Active Results

http://ocr.org.uk/administration/stage-5-post-results-services/enquiries-about-results/
https://www.ocr.org.uk/qualifications/email-updates/
https://www.ocr.org.uk/
https://www.ocr.org.uk/qualifications/professional-development/
https://ocr.org.uk/qualifications/past-paper-finder/exambuilder/
https://interchange.ocr.org.uk/
http://ocr.org.uk/activeresults


Need to get in touch?

If you ever have any questions about OCR 
qualifications or services (including administration, 
logistics and teaching) please feel free to get in touch 
with our customer support centre. 

Call us on 
01223 553998

Alternatively, you can email us on
support@ocr.org.uk

For more information visit
 ocr.org.uk/qualifications/resource-finder

 ocr.org.uk
 /ocrexams
 /ocrexams
 /company/ocr
 /ocrexams

We really value your feedback

Click to send us an autogenerated email about  
this resource. Add comments if you want to.  
Let us know how we can improve this resource or 
what else you need. Your email address will not be 
used or shared for any marketing purposes. 

          

OCR is part of Cambridge University Press & 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 2022 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.

OCR operates academic and vocational qualifications regulated by Ofqual, Qualifications Wales and CCEA as listed in their qualifications registers including A Levels, 
GCSEs, Cambridge Technicals and Cambridge Nationals.

OCR provides resources to help you deliver our qualifications. These resources do not represent any particular teaching method we expect you to use. We update 
our resources regularly and aim to make sure content is accurate but please check the OCR website so that you have the most up to date version. OCR cannot be 
held responsible for any errors or omissions in these resources.

Though we make every effort to check our resources, there may be contradictions between published support and the specification, so it is important that you 
always use information in the latest specification. We indicate any specification changes within the document itself, change the version number and provide a 
summary of the changes. If you do notice a discrepancy between the specification and a resource, please contact us.

You can copy and distribute this resource freely if you keep the OCR logo and this small print intact and you acknowledge OCR as the originator of the resource.

OCR acknowledges the use of the following content: N/A

Whether you already offer OCR qualifications, are new to OCR or are thinking about switching, you can request more information using our Expression of Interest form.

Please get in touch if you want to discuss the accessibility of resources we offer to support you in delivering our qualifications. 

I like this

I dislike this

I dislike this

Please note – web links are correct at date 
of publication but other websites may 
change over time. If you have any problems 
with a link you may want to navigate to that 
organisation’s website for a direct search.

https://www.ocr.org.uk/qualifications/resource-finder/
https://www.ocr.org.uk
https://www.facebook.com/ocrexams
https://twitter.com/ocrexams
https://www.linkedin.com/company/ocr/
https://youtube.com/ocrexams
mailto:resources.feedback%40ocr.org.uk?subject=
http://www.ocr.org.uk/expression-of-interest
mailto:resources.feedback%40ocr.org.uk?subject=
mailto:resources.feedback%40ocr.org.uk?subject=I%20like%20the%20Summer%202022%20Examiners%27%20report%20GCSE%20%289-1%29%20Gateway%20Science%20Combined%20Science%20A%20J250/05
mailto:resources.feedback%40ocr.org.uk?subject=I%20dislike%20the%20Summer%202022%20Examiners%27%20report%20GCSE%20%289-1%29%20Gateway%20Science%20Combined%20Science%20A%20J250/05

	Contents
	Introduction
	Paper 5 series overview
	Section A overview
	Question 1
	Exemplar 1

	Question 2
	Question 3
	Question 4
	Question 5
	Question 6
	Question 7
	Question 8
	Question 9
	Question 10
	Section B overview
	Question 11 (a) (i)
	Question 11 (a) (ii)
	Question 11 (a) (iii)
	Question 11 (a) (iv)
	Question 11 (a) (v)
	Question 11 (b)
	Question 11 (c)
	Question 11 (d) (i)
	Question 11 (d) (ii)
	Question 11 (e) (i)
	Question 11 (e) (ii)
	Question 12*
	Exemplar 2

	Question 13 (a)
	Question 13 (b)
	Question 14 (a) (i)
	Question 14 (a) (ii)
	Question 14 (a) (iii)
	Question 14 (a) (iv)
	Question 14 (b)
	Question 15 (a) (i)
	Question 15 (a) (ii)
	Question 15 (b)
	Exemplar 3

	Question 15 (c) (i)
	Question 15 (c) (ii)
	Question 15 (d)
	Question 16 (a)
	Question 16 (b) (i)
	Question 16 (b) (ii)
	Question 16 (b) (iii)
	Question 16 (c)
	Question 17
	Question 17 (b)
	Question 17 (c)


