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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 1 series overview 
There was definite evidence of clear understanding, but examiners got a strong sense that many 
candidates lacked confidence, and so far more questions than normal were omitted by candidates. 
There was also the suspicion that some of those ‘no response’ questions were because the context 
looked unfamiliar, rather than the concepts being unfamiliar. Candidates were clearly comfortable with 
the time allocation and were able to work their way through to the end of the paper. 

As usual, when marking mathematical questions examiners award full marks for the correct answer. We 
only look at the working if the answer is incorrect, and even then, we are not looking to penalise, we are 
looking for any signs of an appropriate procedure having been followed. Examiners actively try to award 
credit; it is important candidates show their working as if they have a correct calculation step, they can 
still be given marks. 

Finally, and as always, any written examination is an exercise in communication. Examiners are 
completely dependent on the written answer to work out what the candidate meant, so the more clearly 
the candidates can express themselves, the more likely they are to be able to demonstrate their 
understanding. 

 

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

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

• attempted questions even when they looked 
unfamiliar. 

• showed their working for mathematical 
questions. 

• read the question carefully. 

• omitted questions. 
• gave an answer to mathematical questions but 

no indication of working. 
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Question 1 (a) 

Most candidates correctly identified ‘condensed’ as the correct term. Those who chose incorrectly still 
showed their familiarity with the topic by going for ‘evaporated’. 

 

Question 1 (b)  

Almost all candidates chose at least one of the terms correctly. 
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Question 1 (c) (i) 

The most able candidates identified the correct portion of the graph and not only described the trend 
shown but backed their description with relevant numerical information. Those candidates who described 
the whole graph were still able to gain some credit. 

 

Question 1 (c) (ii)  

Graph reading skills were generally excellent. 
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Question 1 (c) (iii)  

Most candidates correctly stated that there was 7 times more carbon dioxide. A minority subtracted the 
two numbers and suggested 0.24. 

Assessment for learning 

Examiners noticed the tendency to approach all mathematical calculations by subtracting any 
small number from a large number. Candidates could usefully be trained to recognise that 
questions involving ratios are unlikely to involve subtraction as a major stage! 
 

 

OCR support 

The Mathematical Skills Handbook provides both teachers and students support on the use of 
mathematical skills in GCSE sciences. 

 

  

https://www.ocr.org.uk/Images/310651-mathematical-skills-handbook.pdf
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Question 2 (a)  

Relative atomic masses were well recognised as a basis for Mendeleev’s table, and many also knew that 
properties was the other missing word. 

 

Question 2 (b) (i)  

This question was well answered. 

 

Question 2 (b) (ii)  

Electrical conductivity was the major answer, but all the columns were chosen by some. Candidates who 
answered ‘column 5’ scored the mark. 
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Question 2 (b) (iii)  

It was important to link melting point to room temperature/25°C in this question, and many candidates did 
so clearly. 

 

Question 2 (b) (iv)  

Candidates demonstrated a clear familiarity with the basics of atomic structure, even if they were 
uncertain of the precise details. Furthermore, almost all the answers discussed protons. Many added 
that the number of protons would be the same as the number of electrons, even though that was not the 
point of this question 
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Question 2 (c) (i)  

Surprisingly, one of the most common responses at all levels was to link chlorine to the grey solid and 
iodine to the brown liquid. 

 

Question 2 (c) (ii)  

Candidates who were familiar with word equations answered this well. Even those who were clearly 
unfamiliar engaged positively with the question and tried to give plausible answers. 
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Question 3 (a) (i)  
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Candidates were clearly a lot more familiar with exothermic reactions, and many went for the first option. 

Assessment for learning 

Candidates should be given the opportunity to experience endothermic reactions for 
themselves, and to marvel at them. 
 

 

Question 3 (a) (ii)  

Almost all candidates realised that solution and solvent were the terms that related best to ‘dissolving’, 
and there was a fairly equal split between these two responses. 

 

Question 3 (a) (iii)  

The focus here shifts from an emphasis on dissolving to the nature of this particular solution process and 
required candidates to step back and look at the reaction from a different direction. Many responses 
suggested that candidates had not been able to take that step. 
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Question 3 (b)  

Candidates who outlined some simple procedure gained full credit, and broad statements such as ‘take 
the temperature at the beginning and the end’ without any further detail gained partial credit.  

Even candidates unable to gain credit for this question showed a willingness to attempt it, with 
responses such as ‘do a temperature experiment’. 

Many found it difficult to relate to the idea of an endothermic reaction and suggested heating the water to 
start with. 

Exemplar 1 

The candidate has understood what the question is asking for, and has provided a clear, structured 
response that gives the three stages in sequence. This response was given all 3 marks. 

OCR support 

PAG C5 indicates that candidates should be able to make and record appropriate observations 
during chemical reactions including changes in temperature. The Practical support guide has a 
variety of videos, activities and simulations that can be shared with candidates.  

  

https://www.ocr.org.uk/Images/605871-practical-support-guide.docx
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Question 4 (a) (i), (ii) and (iii) 
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While most candidates plotted the point correctly, drawing a clean line caused considerable problems for 
some, and reading the point off their own graph proved to be even more difficult.  

Candidates frequently drew their line well away from some points in order to make that line go through 
the origin. 

Assessment for learning 

Graphs do not always go through the origin. 
 

 

OCR support 

Our GCSE (9-1) Science Exam hints for students is a useful resource to provide students with 
when revising to help them avoid this common issue. They can also be downloaded as an A3 
version to display in classrooms.  

 

Question 4 (b) (i)  

Many candidates were able to translate the general formula into the specific formula for pentane. 

  

https://www.ocr.org.uk/Images/594807-exam-hints-for-students-a4-.pdf
https://www.ocr.org.uk/Images/594808-exam-hints-for-students-a3-.pdf
https://www.ocr.org.uk/Images/594808-exam-hints-for-students-a3-.pdf
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Question 4 (b) (ii)  

Some candidates forgot that the name ‘pentane’ referred to a hydrocarbon and instead thought of it as 
some unknown substance and suggested answers such as ‘pentoxide’. 

 

Question 4 (c) (i)  

Many candidates were able to give the simple ratio. 

 

Question 4 (c) (ii)  

‘Empirical formula’, being a technical term, was not recognised, even by able candidates. 

 

Question 4 (d)  

The question was well answered, with C-C bonds being covalent better understood than the fact the 
electrons are shared. 
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Question 4 (e)  

Again, the fact that ‘functional group’ is a technical term meant that it was frequently not recognised, with 
the first or third box being the more popular choices. 

OCR support 

Teachers might find this delivery guide helpful for reinforcing the concepts and terminology in 
chapter C3.4 Why is crude oil important as a source of new materials. This contains video 
links, worksheets and weblinks to support teachers and students.  

 

Question 5 (a) (i)  

To answer this question, candidates were required to amalgamate information from the previous rows of 
the question stem. Most candidates approached this very well, with the main problem being a desire to 
put ‘2’s into the equation. Some gave responses such as “FeSMgS2”. 

  

https://www.ocr.org.uk/qualifications/gcse-twenty-first-century-science-suite-combined-science-b-j260-from-2016/delivery-guide/topic-gcsb009-c3-chemicals-of-the-natural-environment/delivery-guide-gcsbdg041-c34-why-is-crude-oil-important-as-a-source-of-new-materials?activity=
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Question 5 (a) (ii)  

Many candidates described displacement using their own terminology and were often able to gain credit. 
The more able candidates were able to use the term itself. 

 

Question 5 (b)  

This was well answered, with metals reacting quicker being better understood than the fact that they 
formed ions by losing electrons. 
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Question 6 (a)  

That the iron oxide is reduced was not well understood. 

 

Question 6 (b)  

Candidates of all abilities had great difficulty with this question although, unsurprisingly, the more 
successful candidates fared better. 
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Question 6 (c)  

While many of the more successful candidates knew that steel contains carbon, most others suggested 
aluminium. Alloys as a term was better recognised, with polymers being the most frequent other option. 

 

Question 6 (d)  

Candidates were very comfortable with this aspect of rusting. 
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Question 6 (e)  

Whereas recycling was far less well understood. Many suggested that the need to collect and sort would 
be an advantage, and even more did not realise that avoiding smelting iron ore would bring huge energy 
savings. 

 

Question 7 (a)  

Most recognised that the gas would be carbon dioxide, although a sizeable minority went for carbon 
monoxide. 
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Question 7 (b) (i)  

Most candidates appeared to appreciate how the results showed that powder reacts faster, but often did 
not communicate their understanding clearly enough. Answers such as ‘because the fizzing stopped 
after 6 minutes’, with no extra detail, while common were not enough to gain credit. 

Assessment for learning 

Words in the question stem such as ‘faster’ require candidates to compare TWO situations, 
and the answers need to mention or imply that comparison clearly. 
 

 

Question 7 (b) (ii)  

There was clear intuitive understanding of why powder reacts faster. However, only a few candidates 
were able to relate this to surface area and collisions. Of these, there was the usual cohort who assumed 
that increased collision frequency could only be caused by particles moving faster. 
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Exemplar 2 

In this case examiners were prepared to accept ‘more collisions’, but the candidate has provided a much 
better response.  

While not using the conventional phraseology ‘greater surface area’ the candidate has still demonstrated 
their understanding of the effect on surface area, so gains that mark as well. 

 

Question 7 (c)  

Most candidates correctly chose the last response. 
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Question 7 (d)  

Many candidates demonstrated some familiarity with the crystallisation process but had enormous 
difficulty in putting their understanding into words. There were many references to boiling the liquid, and 
few appeared familiar with act of crystallisation itself. 

 

Question 7 (e)  

The calculation was generally well answered, with many candidates scoring the third mark by giving their 
answer to two significant figures. 
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Question 8 (a)  

Successful candidates realised this was a neutralisation reaction. 
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Question 8 (b)  

Titrations as a procedure was not well recognised. However, most were able to suggest or imply opening 
the tap, and a few discussed the possibility of a colour change. There was much confusion about 
whether the drain cleaner was in the flask or in the burette. 
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Question 8 (c) (i) 

This question was very well answered. 

 

Question 8 (c) (ii)  

This part of the question further highlighted the lack of familiarity with titrations as a procedure, with 
many candidates thinking that the higher titration result showed that there was more hydrochloric acid in 
Noblock. 
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OCR support 

There are two suggested activities for PAG 6 available within our list of practical activities, and 
it includes guidance for teachers and technicians, as well as activities to reinforce key concepts 
and expected answers.  

 

Question 9 (a)  

Again, this question required candidates to amalgamate the information from the first three lines of 
question, and for many this was a difficult task.  

Able candidates identified aluminium and oxygen with ease, but others appeared to treat the command 
line of the question as a stand-alone instruction and gave a fairly random set of answers such as 
‘dissolve’ and ‘solid’.  

Some of those who did think about the first three lines sometimes did not notice the reference to 
aluminium oxide in the command line, and so wrote down ‘metal’ and ‘non-metal’ as their answer. 

Assessment for learning 

As ever, read the question carefully! Candidates are working under great pressure in an 
examination and this sort of error is all too easy to make. They should be encouraged to step 
back and check that the question they see in their heads is the one that is written on the page. 
It helps to mark up the stem of the question to show any key points, and any instructions. 
Examiners are very sympathetic but have to mark to the response as written. 

 

https://www.ocr.org.uk/Images/351861-pag-activity-chemistry-titration-suggestion-1.docx
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Question 9 (b) (i)  

There were many correct lines here, and these correct answers linked strongly to a candidate’s overall 
performance. 

 

Question 9 (b) (ii)  

A very few candidates recognised why the tubes were used, although this seemed to depend on specific 
experience rather than overall ability. 
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Question 9 (b) (iii)  

This was another question that demanded candidates think carefully about the specific context. Chlorine 
as an answer was understandably, far and away the most common response, but showed the failure to 
relate to the details of this electrolysis. 

OCR support 

The Electrolysis Topic exploration pack could be used to develop understanding for this topic 
by providing extra teacher guidance and a range of activities to use in the classroom.  

 

Question 10 (a) (i)  

Most candidates correctly chose ‘insoluble’, although examiners did wonder if some candidates were 
double-thinking themselves on this question. 

 

https://www.ocr.org.uk/Images/363951-electrolysis-topic-exploration-pack.docx
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Question 10 (a) (ii)  

While graphite powder and copper sulfate mixed with graphite were correctly identified, candidates found 
it a challenge to classify copper sulfate crystals correctly. 

 

Question 10 (b)  

There were very few correct responses here. Those candidates who attempted it usually made intelligent 
guesses such as ‘a colour change’, but few suggested precipitation. 
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Question 11 (a)  

This question was the first of the two questions which were common to the Higher Tier paper, and so 
was expected to be more difficult than the rest of the paper.  

H2 was identified by many candidates, the state symbol by the most successful only. 
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Question 11 (b) (i)  

Highly successful candidates carried out this calculation without too much difficulty, although many lost 
marks by making a simple mistake, getting the wrong answer, and not showing their working. Far more 
candidates were able to gain some credit from their working despite their incorrect final answer. 

 

  



GCSE (9-1) Twenty First Century Science Chemistry B - J258/01 - Summer 2022 Examiners’ report 

 35 © OCR 2022 

Question 11 (b) (ii)  

The most successful candidates understood that the mass of the flask decreased due to loss of gas. 
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Question 11 (c)  

Mia’s statement contains several components, and candidates were required to discuss each component 
to gain full credit. 

Firstly, the effect of copper sulfate on rate must be recognised. Secondly, that catalysts are not ‘used up’ 
in a chemical reaction and thirdly, candidates should show they understand what the change in colour of 
the copper sulfate is telling them. 

Candidates often appeared to understand one or two of these points although, even then, many had 
problems expressing their ideas clearly enough to be given credit. 
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Exemplar 3 

This candidate clearly states the effect of the copper sulfate on reaction rate, gives a brief reason why it 
cannot be acting as a catalyst, and then quotes the colour change as evidence. This response was given 
3 marks. 

 

Question 11 (d)  

Most candidates were able to score at least 1 mark here, and many scored both. 
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Question 12 (a)  

This was the second question which was common with the Higher Tier paper. 

Higher attaining candidates scored both marks, and many others gained at least 1 mark. The most 
common mistake was to describe ceramics as soft. 
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Question 12 (b)  

Many candidates found this question challenging. The fact that rusting is a property which only applies to 
iron caused great confusion, with almost all candidates linking it to aluminium. Other candidates were 
often uncertain how to classify poly(ethene). However, that pottery broke when dropped was well known. 

 

Question 12 (c)  

The repeating unit is a concept that continues to be challenging for many candidates, and this year was 
no exception. Even the higher scoring candidates experienced great difficulty here.  
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Question 12 (d)  

This part was well answered by all candidates. 

 

  



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%20Twenty%20First%20Century%20Science%20Chemistry%20B%20J258/01
mailto:resources.feedback%40ocr.org.uk?subject=I%20dislike%20the%20Summer%202022%20Examiners%27%20report%20GCSE%20%289-1%29%20Twenty%20First%20Century%20Science%20Chemistry%20B%20J258/01

	Contents
	Introduction
	Paper 1 series overview
	Question 1 (a)
	Question 1 (b)
	Question 1 (c) (i)
	Question 1 (c) (ii)
	Question 1 (c) (iii)
	Question 2 (a)
	Question 2 (b) (i)
	Question 2 (b) (ii)
	Question 2 (b) (iii)
	Question 2 (b) (iv)
	Question 2 (c) (i)
	Question 2 (c) (ii)
	Question 3 (a) (i)
	Question 3 (a) (ii)
	Question 3 (a) (iii)
	Question 3 (b)
	Exemplar 1

	Question 4 (a) (i), (ii) and (iii)
	Question 4 (b) (i)
	Question 4 (b) (ii)
	Question 4 (c) (i)
	Question 4 (c) (ii)
	Question 4 (d)
	Question 4 (e)
	Question 5 (a) (i)
	Question 5 (a) (ii)
	Question 5 (b)
	Question 6 (a)
	Question 6 (b)
	Question 6 (c)
	Question 6 (d)
	Question 6 (e)
	Question 7 (a)
	Question 7 (b) (i)
	Question 7 (b) (ii)
	Exemplar 2

	Question 7 (c)
	Question 7 (d)
	Question 7 (e)
	Question 8 (a)
	Question 8 (b)
	Question 8 (c) (i)
	Question 8 (c) (ii)
	Question 9 (a)
	Question 9 (b) (i)
	Question 9 (b) (ii)
	Question 9 (b) (iii)
	Question 10 (a) (i)
	Question 10 (a) (ii)
	Question 10 (b)
	Question 11 (a)
	Question 11 (b) (i)
	Question 11 (b) (ii)
	Question 11 (c)
	Exemplar 3

	Question 11 (d)
	Question 12 (a)
	Question 12 (b)
	Question 12 (c)
	Question 12 (d)



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /All

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails true

  /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 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /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 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /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 true

  /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 (Coated FOGRA39 \050ISO 12647-2:2004\051)

  /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.)

  >>

  /DisplayDocTitle true

  /FullScreenMode true

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting true

      /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 (Coated FOGRA39 \(ISO 12647-2:2004\))

      /DestinationProfileSelector /UseName

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure true

      /IncludeBookmarks true

      /IncludeHyperlinks true

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles true

      /MarksOffset 6

      /MarksWeight 0.250000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /UseName

      /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 [4000 4000]

  /PageSize [612.000 792.000]

>> setpagedevice





