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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 H156/01 series overview 
H156/01 is one of the two assessed components of AS Physics A. The component is worth 70 marks 
and is split into two sections. Section A contains 20 multiple-choice questions (MCQs) and allows the 
breadth coverage of the specification. Section B includes short-answer style questions, problem solving, 
calculations and practical. The assessment of practical skills, as outlined in Module 1 (Development of 
practical skills in physics) and Module 2 (Foundations of physics), forms an integral part of the 
assessment. The Data, Formulae and Relationships booklet forms a valuable resource in examination 
and allows candidates to demonstrate their knowledge and application of physics without the need to 
rote learn physical data, equations and mathematical relationships. The weighting of this component is 
50% and duration of the examination paper is 1 hour 30 minutes. 
 
H156/02 component is characterised by its in-depth questions and includes two level of response (LoR) 
questions. 
 
 

Overview of performance in Paper 1 

The positive attributes of the candidates in this component were: 

• Generally well-structured solutions with clear manipulation of equations, good substitution and 
expressing the final answers to appropriate significant figures. 

• Generally good comprehension of command terms such as describe, explain, show etc. 
• Good use was made of the spaces provided in the multiple-choice questions; rough 

calculations were done and calculators used efficiently. 
 

There were some missed opportunities in this component, and candidates can maximise marks in 
future examinations by doing the following: 

• Underline or circle key data within a question to aid calculations. 
• Do not round, or truncate numbers in the middle of long calculations. Retain numbers on the 

calculator for subsequent stages of the calculations. This is the main cause of errors in 
calculations. 

• Make good use of technical and scientific vocabulary in descriptions and explanations. For 
example, in 25(b)(iii), it would have been appropriate to use the term path difference rather 
than phase difference – they are not the same. 

• Do not to use labels (e.g. A, R, etc.) in explanations and descriptions - named quantities (e.g. 
amplitude, total resistance, etc.) are much better at communicating ideas. 

• Use bullet points if it is easier to get your physics across. This would have been the ideal way 
to answer questions such as 24(a)(ii) and 26(b). 

• Finally, be aware of the information available on the Data, Formulae and Relationship booklet. 
In some questions, you need data from this booklet. For example, in 27(b)(ii), you need the 
value for the Planck constant h and the speed of light in vacuum c to calculate the energy of 
the photon. These values are readily available, there is no need to recall them under the 
pressure of examination. 
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Section A overview 
Section A contains 20 multiple-choice questions (MCQs) from topics across the four modules.  

Space is provided on the question paper for any analysis or jottings. It is important for candidates to 
insert their correct response in the square box provided.  

All questions showed a positive discrimination, and the less able candidates could access the easier 
questions. MCQs require careful scrutiny. Candidates can underline or circle key information to make the 
questions accessible. No detailed calculations are expected on the pages, so any shortcuts, or 
intuitiveness, can be employed to get to the correct answers.  

Questions 1, 4, 6 and 18 proved to be particularly straightforward, allowing most of the candidates to 
demonstrate their knowledge and understanding of physics. At the opposite end of the spectrum, 
Questions 3, 9, 10 and 11, proved to be more challenging.  

 

Question 1 
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Question 3 

The question requires knowledge and understanding of the forces acting on the ball in flight and 
resultant force. The path of the ball is shown. At X, the ball is travelling in the direction shown by the D 
arrow. The drag force will be in the opposite direction. Weight is other force acting on the ball – vertically 
downwards. Vectorially adding the weight and the small drag will produce a resultant in the direction 
shown by the B arrow. The answer (key) is therefore is B. The most popular distractors were A and D.  

Exemplar 1 

The right-hand side of the exemplar has the jottings of a candidate and it does help to visualise the 
problem. This would certainly not qualify as an acceptable answer in Section B, but here, it demonstrates 
excellent technique; a vertical line for the weight and a slanting line for the drag and both being added to 
give the dotted line for the resultant force. This matches the arrow B.  
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Question 4 

Question 6 

Candidates answered this question well. A range of techniques could be used to get to the correct 
answer B.  This is illustrated by the two exemplars below. 
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Exemplar 2 

This shows the thought processes of a top-end candidate. The current in the series circuit is constant, 
hence the potential difference must be proportional to the power dissipation. These two lines is all it took 
for this candidate to identify the correct answer B.  

Exemplar 3 

 

Here’s another equally valid technique, which may have been a bit time-consuming for this grade D 
candidate. The total power dissipated has been used to determine the current in the circuit. The correct 
value of 4.0 V across lamp X has been calculated using this current and the equation P = VI. It is worth 
noting the sensible approach of annotating the figure. This would have helped to steer away from the 
popular distractor C. 
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Question 8 

Question 9 

This proved to be challenging for most, except for the very top-end candidates. 

All the distractors were equally popular, and just over a third of the candidates got the correct answer C. 
Many of the scripts from the successful candidates had the term key uniform underlined or circled. The 
centre of gravity of the rod and the point of contact of the cable to the rod were the same. For 
equilibrium, the contact force from X had to pass through this same point – which only left arrow C as the 
correct answer. 
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Question 10 

This question required understanding of thinking, braking and stopping distances together with an 
appreciation of the learning outcome 3.1.1(d). The total area under this velocity-time graph is equal to 
stopping distance. The area of the ‘rectangle’ is equal to thinking distance and the area of the ‘triangle’ is 
equal to the braking distance. The correct answer is B. The popular distractor was A, which just 
represented the braking distance. 

Exemplar 4 

This exemplar illustrates how minimal work in a multiple-choice answer can produce dividends. The 
candidate has used the thinking distance and the ‘reaction time’ of 0.5 s to determine the initial speed of 
the car (20 m s-1). This has then been used to calculate the braking distance. No interim values of 
distances are shown, but the candidate has done all the hard work by the substitution shown and 
labelling the vertical axis. A model answer from this high performing candidate. 
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Question 11 

There was a significant amount of working shown by candidates across the ability spectrum. Most of the 
time, the answers put down were the distractors. This question is about Newton’s second law of motion. 
The force on the javelin is equal to the rate of change of its momentum. Therefore, the answer is simply 
C. The kg m s-2 is equivalent to the newton N. 

Question 17 

Slightly more than half of the candidates got the correct answer D in this question on the photoelectric 
equation. No detailed calculations were necessary here. The maximum kinetic energy of a photoelectron 
had to be 2.0 eV (difference between photon energy of 5.0 eV and the work function of the metal 3.0 
eV), which made the value of 3.0 eV impossible. The most popular distractor was A. 
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Section B overview 
Section B includes short-answer style questions, problem solving, calculations and practical. This section 
is worth 50 marks and you are expected to spend about 1 hour 5 minutes.  

 

Question 21(a) 

Most candidates struggled to gain full marks in this opening question. The first mark, for using a ruler to 
measure the length of the ramp and the stopwatch for the time taken to travel the length of the ramp, 
was gained by just over half of the candidates. The second mark required a clear statement that the final 
velocity was twice the mean velocity of the trolley. Equivalent statements were allowed. Unfortunately, 
many candidates opted to describe light-gates arrangements or using inappropriate equations of motion. 
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Question 21(b)(i) 

Most candidates demonstrated excellent understanding and application of equations of motion. The 
solutions were often well represented, calculations done correctly and the answer written to the correct 
number of significant figures (SF). A variety of routes were possible, but the most popular method was 
using the equation v2 = u2 + 2as. 
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Exemplar 5 

This exemplar from a grade E candidate shows flawless technique. The known and unknown quantities 
are written on the left-hand side. The equation is clear, as is the substitution and the final answer for the 
acceleration.  

Question 22(a) 
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Question 22(b) 

Question 22(c) 

This question was good discriminator, where the top-end candidates could demonstrate their powers of 
analysis. The success in (c) was very much dependent on a well-annotated triangle of forces in (b). Most 
triangle of forces were workable but lacked detail. Missing labels and incorrect direction of the force 
arrows were the main misdemeanours. As expected, candidates used a range of methods to show the 
force in the extended spring was 3.4 N. In order of popularity, the techniques were using Pythagoras’ 
theorem, using trigonometry, resolving forces in the vertical direction and sine (or cosine) rule. It is 
sensible to show the final answer to more significant figures than required in a ‘show’ question. 

  



AS Level Physics A - H156/01 - Summer 2018 Examiners’ report 

 16 © OCR 2018 

Exemplar 6 

 

This exemplar illustrates a flawless answer from a top-end candidate. 

The triangle of forces of perfect – all labels clear and the pivotal angle 90° between the two tensions 
marked. The calculation in (c) makes an excellent use of this triangle to show that the force is 3.39 N 
and hence 3.4 N.  

Contrast the above excellent solution with the exemplar shown below from a grade C candidate. 
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Exemplar 7 

 

 

The triangle of forces in (b) is simply not right. 

However, in (c), the analysis is correct and shows another plausible method for securing the 2 marks. 
Again, it is good to see the penultimate value for the force given to more than two significant figures.  
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Question 23(a) 
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This question required understanding of upthrust and Archimedes principle. Many candidates gave 
explanation without mentioning any of the forces acting on the tube. Those candidates who read and 
focussed on the requirements of the question did better, but there were too many misconceptions and 
missed opportunities.  
The most common missed opportunities and errors were:                                             
• Not mentioning any of the two of the forces from the list of three (upthrust, tension and weight) 
• Stating Archimedes principle without reference to this specific question 

• Confusing mass and weight in the description of upthrust    

• Confusing the tension in the string with upthrust      

Key 

 
Misconception 

 

 

Exemplar 8 

This exemplar illustrates how correct use of technical language can score full marks. Here the marks 
were credited for 

• Identifying a minimum of two forces acting on the tube (weight and upthrust)   
• Mentioning that upthrust increases as the water level rises  
• Explanation that upthrust is equal to the force on the string (tension) and weight   

(The last mark was the toughest mark to gain, so this candidate has shown good understanding of this 
difficult topic.) 
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Question 23(b) 

The majority of the candidates scored full marks. Most answers showed good structure and reasoning. 
The data is given to two significant figures (SF). Answers given to more significant figures were 
condoned. However, if the answer was given to one SF, then this would have been penalised once only 
in the entire paper. 

Exemplar 9 

This exemplar illustrates a decent solution from a grade C candidate. 

The physics is very easy to follow – resultant force determined, mass calculated from the weight and 
then the final value for the acceleration. As mentioned earlier, the answer is not given to two SF, but this 
was allowed in this specific question. 
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Question 24(a)(i) 

Question 24(a)(ii) 

The question was effective in two parts. Use the data to determine the resistance of the component at 
different potential difference, and then use this data to make judgement in identifying the component. 
Most candidates gained two or more marks. Some descriptions went astray with mention of Ohm’s law 
or I-V characteristics. A significant number of candidates gave good reasoning but spoilt their answers 
by opting for a diode, an LDR or a filament lamp. 
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Exemplar 10 

This exemplar illustrates how a brief answer can score maximum marks. This answer is from a grade C 
candidate. Answers from top-end candidates were verbose and supported by values of resistances.  

Question 24(b) 

There were several challenges in this question. Success was dependent on knowledge of resistivity and 
series circuit. There was also the added complication of converting the 12 mm2 to 12 × 10-6 m2.  

The most common error was with powers of ten, with the resistance calculated as 0.1 Ω instead of 100 Ω 

- where 1 mm2 was being taken as 10-3 m2 rather than 10-6 m2.      
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A significant number of candidates scored 2 marks through the error carried forward (ECF) rule. A small 
proportional of the candidates attempted to calculate the total resistance using the parallel resistors’ 
equation.  

Exemplar 11 

This exemplar illustrates how even top-end candidates can lose a mark. 

The error in the powers of ten has been penalised by the examiner. This incorrect value has then been 
allowed through subsequent calculations. Two marks have been gained even though the final answer is 
incorrect. It is worth remembering the knowing your physics will always pay dividends. 
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Question 25(a) 

The modal mark here was one, mainly through quoting the equation frequency = period-1. Most 
candidates were baffled with the oscilloscope and could not effectively communicate how the period was 
determined from the trace on the oscilloscope screen. A significant number of candidates mentioned 
wavelength of the trace instead of period. Unfortunately, this led many candidates to quote v =fλ as the 
equation for determining the frequency f. 
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Question 25(b)(i) 
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Question 25(b)(ii) 

Question 25(b)(iii) 

In (b)(i), the majority of the candidates drew the correct curve of amplitude 1.0 µm and a phase 
difference of 180°.  

Many candidates in (b)(ii) did not mention intensity at all in their description. Instead, the focus was on 
destructive interference without reference to their answer in (b)(i). A very small proportion of candidates 
did realise that the smaller amplitude of the signal at P meant the intensity was reduced because 
intensity is directly proportional to amplitude2. 

(b)(iii) was demanding. It was only the top-end candidates realising that the path difference of half a 
wavelength (17 cm) meant that the interference was destructive at point Q. Too many answers did not 
make any use of the information given in the question. Generic comments on interference prevented 
marks being gained in this question. 
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Question 26(a)(i) 

Question 26(b) 

Most candidates gained two or more marks. Many candidates were aware that the speed of light was 
less in water than in air. A significant number of candidates also knew that the frequency of light remains 
constant and successfully argued the fate of the wavelength using the wave equation v = fλ. 
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Exemplar 12 

This exemplar illustrates a flawless answer from a top-end candidate. It had all the main ingredients for 
scoring 3 marks. The answers matched well with the marking points – the examiner had no issues with 
following the text. 

Question 26(c) 

The range of marks was poor in this practical question on refraction and critical angle. Most candidates 
did score a mark for selecting the correct expression for critical angle and refractive index from the Data, 
Formulae and Relationships booklet. The ray diagram lacked clarity and often showed incorrect critical 
angle in the air, rather than within the block. There were many missed opportunities here. No credit could 
be given for generic PAG-type description involving a rectangular block and plotting sini against sinr 
graph.  
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Question 27(b)(i) 

This was a demanding question designed for middle and top-end candidates. The radiant intensity is 
equal to the power transmitted per unit cross-sectional area. The area being that of a sphere of radius 
1.4 × 109 m. The equation 4πR2 was appropriate here. The common errors, mainly from the low-scoring 
candidates, were using πR2 and 4

3
πR3. All the key steps in the calculations had to be structured well for 

marks to be scored. 

Question 27(b)(ii) 

Most candidates were familiar with the equation for the energy of the photon. Answers were generally 
well-structured and calculations were undertaken without much error in either rearranging the equation 
or powers of ten. The answer to two significant figures was 4.0 × 10-19 J, as in the general rule with such 
answers, 4 × 10-19 J was acceptable without any significant figure penalty. 
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Question 27(b)(iii) 

This was a successful end for the top-end candidates, who correctly divided the total output power of 
Procyon of 2.7 × 1027 W by the energy of each photon from (b)(ii). The two common errors were dividing 
the intensity by the photon energy and changing the photon energy from joule (J) to electron-volt (eV).  



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%20AS%20Level%20Physics%20A%20Examiners%27%20report%20-%20H156/01%20Summer%202018%20series
mailto:resources.feedback%40ocr.org.uk?subject=I%20disliked%20the%20AS%20Level%20Physics%20A%20Examiners%27%20report%20-%20H156/01%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 H156/01 series overview
	Section A overview
	Question 1
	Question 3
	Exemplar 1

	Question 4
	Question 6
	Exemplar 2
	Exemplar 3

	Question 8
	Question 9
	Question 10
	Exemplar 4

	Question 11
	Question 17

	Section B overview
	Question 21(a)
	Question 21(b)(i)
	Exemplar 5

	Question 22(a)
	Question 22(b)
	Exemplar 6
	Exemplar 7

	Question 22(c)
	Question 22(d)
	Question 23(a)
	Exemplar 8

	Question 23(b)
	Exemplar 9

	Question 24(a)(i)
	Question 24(a)(ii)
	Exemplar 10

	Question 24(b)
	Exemplar 11

	Question 25(a)
	Question 25(b)(i)
	Question 25(b)(ii)
	Question 25(b)(iii)
	Question 26(a)(i)
	Question 26(a)(ii)
	Question 26(b)
	Exemplar 12

	Question 26(c)
	Question 27(b)(i)
	Question 27(b)(ii)
	Question 27(b)(iii)

	ER_H156_01_AS Physics_2018_v7.pdf
	Contents
	Introduction
	Paper H156/01 series overview
	Section A overview
	Question 1
	Question 3
	Exemplar 1

	Question 4
	Question 6
	Exemplar 2
	Exemplar 3

	Question 8
	Question 9
	Question 10
	Exemplar 4

	Question 11
	Question 17

	Section B overview
	Question 21(a)
	Question 21(b)(i)
	Exemplar 5

	Question 22(a)
	Question 22(b)
	Question 22(c)
	Exemplar 6
	Exemplar 7

	Question 23(a)
	Exemplar 8

	Question 23(b)
	Exemplar 9

	Question 24(a)(i)
	Question 24(a)(ii)
	Exemplar 10

	Question 24(b)
	Exemplar 11

	Question 25(a)
	Question 25(b)(i)
	Question 25(b)(ii)
	Question 25(b)(iii)
	Question 26(a)(i)
	Question 26(b)
	Exemplar 12

	Question 26(c)
	Question 27(b)(i)
	Question 27(b)(ii)
	Question 27(b)(iii)




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /All

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.6

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness false

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages false

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 150

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.40

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages false

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 150

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.40

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages false

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 600

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<

    /ENU ([Based on '[High Quality Print]'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /BleedOffset [

        0

        0

        0

        0

      ]

      /ConvertColors /NoConversion

      /DestinationProfileName ()

      /DestinationProfileSelector /NA

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure true

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles true

      /MarksOffset 6

      /MarksWeight 0.250000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /NA

      /PageMarksFile /RomanDefault

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /LeaveUntagged

      /UseDocumentBleed false

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice





