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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 J258/01 series overview 
J258/01 is the first of two foundation tier papers for the revised specification for Chemistry B (Twenty 
First Century Science). It assesses breadth in chemistry, whereas its companion, J258/02, assesses 
depth.  Both papers have a synoptic element. 

Candidate performance 

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

• Identified the key words in each question part.  The examination is a time of considerable 
stress, and it is easy to misunderstand precisely what the question is asking.  It is always a 
good strategy to identify the command line(s) of the question and to underline key words. 

• Realised that information which they recalled might not always quite fit the demands of the 
question, and so were prepared to modify their answer in the light of this. 

• Could decide which information might be significant and which not, especially in tables. 
• In calculation questions, showed their working.  The majority of candidates got the answers to 

calculations wrong, and their working is their only way of gaining credit. Candidates are not 
penalised for incorrect working. 

• Were able to use ratios appropriately as part of their calculations. 

 

Candidates who did less well on this paper still engaged with the questions in a thoughtful fashion and 
gave considered responses, and examiners commend them for this.  Generally, they displayed the 
following tendencies: 

• Identified familiar words from the question line, and then assumed that they knew what the 
question was asking rather than reading the question in detail. 

• Gave explanations which, whilst relevant to the question, lacked sufficient detail, e.g. “bad for 
the environment”. 

• Had difficulty in basic mathematical manipulations. 

 

There was no evidence that any time constraints had led to a candidate underperforming and scripts 
where there was no response to the final question also had large sections of the paper which had not 
been tackled.  
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Question 1(a) 

Most candidates successfully identified methane as the greenhouse gas, with a few suggesting nitrogen. 

Question 1(b)(i) 

Candidates are already told that the table shows temperature increase, so the important word in the 
command line is ‘how’. Many candidates did appreciate that the increase was not regular, and so gained 
credit.  A large minority of candidates answered a different question, “why”, and so unfortunately gained 
no credit. 
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Question 1(b)(ii) 

This question discriminated well. The most popular incorrect response was 0.6. 

Question 1(c) 

Most candidates correctly identified the carbon atom, double bonds and the oxygen atoms. The most 
frequent errors were to substitute hydrogen for oxygen and, less often, to connect the same part of the 
model to more than one box.  
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Question 2(a) 

Almost all candidates, whatever their ability, responded to the second command line, though the concept 
of an endothermic reaction proved to be very problematic. Most candidates appreciated that endothermic 
reactions take in energy. Relating that energy change to temperature change was a much harder leap to 
make. Most candidates suggested that an endothermic reaction takes in heat from the surroundings and 
so warms up the contents of the beaker.  

Higher ability candidates answered the first command line as well, giving an indication of how the 
experiment was performed. Even when that was not the case, sometimes enough detail leaked out 
incidentally and examiners were able to give credit. 
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Question 2(b) 

Examiners were pleased that most candidates were familiar with the concept of a reaction profile and 
their most common response, that of an exothermic reaction, was able to gain at least some credit. The 
answers showed a major disjunction between candidates’ knowledge of the energy change and how it is 
represented diagrammatically, suggesting an insecure understanding. Most candidates who, in the 
previous question, stated that the reaction takes in energy, actually went on to put the product energy 
level lower than that for the reactant. 

Higher ability candidates not only drew the correct graph shape, but indicated the activation energy. 
Unfortunately, in many cases the levels at which their arrows started and ended were not clear enough 
to gain credit. 
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Question 3(a)(i) 

This question discriminated well, with many candidates gaining credit. 

Question 3(a)(ii) 

More able candidates chose nitrogen, with the main incorrect choice being oxygen. This latter, whilst 
incorrect, struck examiners as an indication that less able candidates were thinking through the 
alternatives carefully.  

Question 3(b)(i) 

Examiners got the sense that, in this question, scientific thinking had been swamped by popular 
attitudes. Candidates of all abilities suggested that manure was used because ammonium nitrate 
contained either ‘chemicals’ or ‘artificial chemicals’. Others suggested that manure is preferable because 
it is ‘natural’. A minority of candidates gave more considered responses, including one excellent answer 
which discussed the ethics of public perception. 
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Exemplar 1 

 

This answer was credited one mark for reference to using a resource/waste product that is produced by 
another part of the farm. 

Question 3(b)(ii) 

Many candidates were able to make reasonable suggestions for the use of ammonium sulfate. 

Question 3(c)(i) 

Few candidates appeared to recognise this test. Those candidates who did gain credit often did so by 
recognising that barium sulfate would be formed. 
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Question 3 (c)(ii) 

Filter or distil were chosen more frequently than the correct response, evaporate.   

Question 3(d) 

This question demanded an ability to handle ratios, and many candidates were able to score at least 
some credit. The requirement for two decimal places was generally well understood, though not by all. 
Almost half the candidates did not to answer this question correctly, but still gained some credit by 
showing their working. 
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Question 4(a) 

Most candidates gave the correct formula for sodium chloride, and knew the colour of bromine. 
Unfortunately, they often missed out any reference to bromine being a liquid. Others suggested that it is 
a gas or a solid. The higher ability candidates were also able to give some variant of purple for the colour 
of iodine vapour. 

Question 4(b)(i) 

This part was well answered. The most common mistakes were to write potassium chlorine instead of 
potassium chloride and, less frequently, to write the formula of potassium bromide as KBr2. 

Question 4(b)(ii) 

This part was well answered. 
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Question 5(a) 

Most candidates identified R as the metal. They usually suggested that more than one property as being 
relevant, but almost always included electrical conductivity in their answer. Interestingly, higher ability 
candidates tended to put electrical conductivity first whereas others dealt with their chosen properties in 
the order in which they appear on the table.  

Question 5(b) 

The higher ability candidates correctly identified the liquid. Others showed the usual problems with 
interpreting melting points and boiling points, and gave ‘X’ as their answer. 

Question 5(c) 

Most candidates could identify element Q, and many quoted lack of reactivity as the key factor. A small 
minority thought that eight electrons in the outer shell indicated high reactivity and suggested element T. 



GCSE (9-1) Twenty First Century Science Suite - Chemistry B - J258/01 - Summer 2018 Examiners’ report 

 15 © OCR 2018 

Question 5(d) 

Few candidates, even the most able, realised that element T was likely to form an ionic compound. 

Question 5(e) 

This question was answered well. Even candidates who did not know the answer made intelligent 
suggestions. 

Question 6(a) 

Most candidates knew that the ions lose electrons, and many that they were chloride ions. The higher 
ability candidates knew which electrode the ions were attracted to. 
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Question 6(b) 

A significant minority of candidates omitted this question. However, the majority who did answer it 
showed clear experience of the two most memorable tests, those for hydrogen and oxygen. 
Unfortunately, a significant number of these answers used descriptions such as “the squeaky pop test”, 
or did not say if the splint was lit or glowing, and so did not gain credit. The test for chlorine was not well 
known, though in such cases candidates almost always made intelligent suggestions. 

Question 7(a)(i) 

Most candidates wrote “manganese oxide + carbon → manganese”. Some of the higher ability 
candidates realised the equation had to show what happened to the carbon. 

Some candidates wrote word equations involving magnesium instead of manganese. 
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Question 7(a)(ii) 

Most candidates gained some credit on this question. Examiners wondered how familiar a concept this 
was to candidates, as the higher ability candidates did not perform significantly better than the others. 

Question 7(b)(i) 

The higher ability candidates often recognised the significance of the second diagram, and correctly 
stated that this showed the alloy. 
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Question 7(b)(ii) 

Many candidates gave answers such as “positive” and “negative” for the two boxes. Others showed a 
partial understanding and correctly identified the electrons, sometimes even referring to them as 
delocalised. The left-hand box proved more problematic, with “protons” being a common response. 

Question 8(a) 

This ionic equation proved to be highly problematic for most candidates, with many trying to include 
magnesium ions in their answer. 
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Question 8(b)(i) 

 

A minority of candidates realised that this question required a division calculation involving cost and 
price, and so gained at least some credit. 

Question 8(b)(ii) 

The use of a volumetric pipette was well recognised. 
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Question 9(a) 

This question was answered well, with higher ability candidates gaining full credit. Some candidates 
confused the term “breaking strength” with “ease of breaking”, and suggested that Polymer B had a low 
chance of breaking. 

Question 9(b) 

The consequences of weak intermolecular forces were well understood. 
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Question 9(c) 

This question exposed considerable uncertainty over the meaning of “monomer”. By far the most 
common response was to draw the repeating unit without the brackets. 

Question 10(a) 

The majority of candidates knew that ethene is an alkene. 

  



GCSE (9-1) Twenty First Century Science Suite - Chemistry B - J258/01 - Summer 2018 Examiners’ report 

 22 © OCR 2018 

Question 10(b)  

Many candidates knew that crude oil is not a sustainable resource, and some were able to give a second 
reason that went beyond ‘it’s good for the environment’.  

Question 10(c)(i)  

This question discriminated well 

Question 10(c)(ii) 

Most candidates had difficulty in expressing an explanation of why CH3 cannot be the molecular formula. 
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Question 10(c)(iii) 

This question discriminated well. 

Question 11(a) 

A minority of candidates could recall the size of a nanoparticle.  

Question 11(b) 

Explaining the advantage of using cerium oxide nanoparticles proved to be highly problematic for most 
candidates. There were many answers along the lines of “it works better”. 



GCSE (9-1) Twenty First Century Science Suite - Chemistry B - J258/01 - Summer 2018 Examiners’ report 

 24 © OCR 2018 

Question 11(c) 

The main problem was to miss the words ‘incomplete combustion’ in the command line, giving carbon 
dioxide as one of their answers. ‘Methane’ was the most common other answer. 

Question (d)(i) 

By far the most frequent choice was 2+. 

Question (d)(ii) 

Most candidates gained at least some credit on this question, usually for showing working that proved 
that the mass of cerium had been calculated. The higher ability candidates often gained full credit. 
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Question 12(a) 

Question 12 is targeted at standard demand and is an overlap question with the higher tier paper.  
The majority of candidates gained the first mark by reading off a suitable value from the graph, and the 
higher ability candidates went on to calculate the rate. 
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Question 12(b) 

Candidates encountered surprising levels of difficulty with this question.  Answers were often very 
general and focused on the equipment, “keep the apparatus the same” and “keep the syringe the same”.  
The other main suggestion was “keep the timing the same”, which again lacked sufficient detail to be 
awarded credit. 

Question 12(c) 

Almost all candidates attempted a basic explanation.  Higher ability candidates took their explanations 
beyond discussing ‘more particles’ and ‘more collisions’ by discussing the space between the particles 
and the collision frequency rather than number, and so gained credit.   
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Question 12(d) 

This question discriminated well, with many candidates gaining at least some credit. This was usually 
because they had some intuitive sense of what to do with the numbers, and so gained credit for their 
working even when the answer was, as was often the case, incorrect. The requirement for two significant 
figures was also often noted and acted upon. 

Question 13(a) 

Question 13 is targeted at standard demand and is an overlap question with the higher tier paper. A 
significant minority of candidates did not to attempt one or more parts of this question as a whole.  

For part a), higher ability candidates often appreciated that a gas had been given off. This was most 
commonly described as ‘evaporation’. Some higher ability candidates realised that the gas has mass. 
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Question 13(b) 

Many candidates gained some credit for their working, successfully calculating the relative molar masses 
of magnesium carbonate and of carbon dioxide, even if performing the division proved a lot more taxing. 

Question 13(c)(i) 

This question discriminated well. 

Question 13(c)(ii) 

Candidates were expected to know how to calculate percentage yield. Most candidates realised that they 
had to divide one number by another and multiply by 100, but experienced great difficulty in choosing the 
correct two numbers. Variants of an atom economy were often carried out. 
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Question 13(d) 

Many of the dot and cross diagrams resembled covalent compounds rather than ionic. 



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%20GCSE%20%289-1%29%20Twenty%20First%20Century%20Chemistry%20B%20Examiners%27%20report%20-%20J258/01%20Summer%202018%20series
mailto:resources.feedback%40ocr.org.uk?subject=I%20disliked%20the%20GCSE%20%289-1%29%20Twenty%20First%20Century%20Chemistry%20B%20Examiners%27%20report%20-%20J258/01%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 J258/01 series overview
	Question 1(a)
	Question 1(b)(i)
	Question 1(b)(ii)
	Question 1(c)
	Question 2(a)
	Question 2(b)
	Question 3(a)(i)
	Question 3(a)(ii)
	Question 3(b)(i)
	Exemplar 1
	Question 3(b)(ii)
	Question 3(c)(i)
	Question 3 (c)(ii)
	Question 3(d)
	Question 4(a)
	Question 4(b)(i)
	Question 4(b)(ii)
	Question 5(a)
	Question 5(b)
	Question 5(c)
	Question 5(d)
	Question 5(e)
	Question 6(a)
	Question 6(b)
	Question 7(a)(i)
	Question 7(a)(ii)
	Question 7(b)(i)
	Question 7(b)(ii)
	Question 8(a)
	Question 8(b)(i)
	Question 8(b)(ii)
	Question 9(a)
	Question 9(b)
	Question 9(c)
	Question 10(a)
	Question 10(b)
	Question 10(c)(i)
	Question 10(c)(ii)
	Question 10(c)(iii)
	Question 11(a)
	Question 11(b)
	Question 11(c)
	Question (d)(i)
	Question (d)(ii)
	Question 12(a)
	Question 12(b)
	Question 12(c)
	Question 12(d)
	Question 13(a)
	Question 13(b)
	Question 13(c)(i)
	Question 13(c)(ii)
	Question 13(d)

	ER_J258_01_Summer_2018_v7.pdf
	Contents
	Introduction
	Paper J258/01 series overview
	Question 1(a)
	Question 1(b)(i)
	Question 1(b)(ii)
	Question 1(c)
	Question 2(a)
	Question 2(b)
	Question 3(a)(i)
	Question 3(a)(ii)
	Question 3(b)(i)
	Exemplar 1

	Question 3(b)(ii)
	Question 3(c)(i)
	Question 3 (c)(ii)
	Question 3(d)
	Question 4(a)
	Question 4(b)(i)
	Question 4(b)(ii)
	Question 5(a)
	Question 5(b)
	Question 5(c)
	Question 5(d)
	Question 5(e)
	Question 6(a)
	Question 6(b)
	Question 7(a)(i)
	Question 7(a)(ii)
	Question 7(b)(i)
	Question 7(b)(ii)
	Question 8(a)
	Question 8(b)(i)
	Question 8(b)(ii)
	Question 9(a)
	Question 9(b)
	Question 9(c)
	Question 10(a)
	Question 10(b)
	Question 10(c)(i)
	Question 10(c)(ii)
	Question 10(c)(iii)
	Question 11(a)
	Question 11(b)
	Question 11(c)
	Question (d)(i)
	Question (d)(ii)
	Question 12(a)
	Question 12(b)
	Question 12(c)
	Question 12(d)
	Question 13(a)
	Question 13(b)
	Question 13(c)(i)
	Question 13(c)(ii)
	Question 13(d)




<<
  /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




