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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.

Would you prefer a

m Word version?

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

Simply click on File > Save As Other ...
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.)

We value your feedback
If you do not have access to Acrobat Professional there We'd like to know your view on the

% & § . resources we produce. By clicking on the
are a number of free applications available that will also itomabiove youwill Relp us toehaurs that

convert PDF to Word (search for pdf to word converter). , our resources work for you.


https://www.surveymonkey.co.uk/r/ZL5Z53B
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Paper 12 series overview

J250/12 is one of six Papers for the GCSE (9-1) Gateway Science Combined Science A Higher Tier
Qualification. It is the second of the two physics papers covering Topics P4 Waves and radioactivity, P5
Energy, P6 Global challenges and CS7 Practical skills. There is assumed knowledge of P1 — P3 and this
Paper includes synoptic assessment.

This is the second examination series for J250.

Candidates who used the data sheet and clearly showed calculations on questions where it was needed
performed well. For example in Question 8 where it was evident that some candidates had rearranged
the equation given to gravitational field strength = potential energy/(mass x height). This can be seen in
Exemplar 1.

Exemplar 1

8 An astronaut lifts a 0.3kg hammer 1.7 m above the surface of the Moon.
The hammer gains 0.82J of potential energy.
Calculate the gravitational field strength on the Moon.

Use the equation: potential energy.= mass x height x gravitational field strength

A 0.0016N/kg .
GFS=_tE_
B 0.22N/kg VL
C 0.42N/kg = 0-¥1
03 %%
D 1.61N/kg _ l-fo”““(ﬂ)

Your answer D M
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Section A overview

This section consists of 10 multiple choice questions testing AO1 and AO2.

Questions answered well by candidates Questions answered less well by candidates
e Question 2 about energy transfer ¢ Question 5 about mains wires and safety
e Question 4 about types of errors ¢ Question 9 about radioactive decay

e Question 6 about isotopes

e Question 8 about gravitational field strength

Question 2

2 Acaris accelerated by a constant force on a level road.
e

Which row of the table describes how energy is transferred as the car accelerates?

Store that empties Stores that fill
A chemical kinetic and elastic
B chemical kinetic and thermal
C gravitational thermal and kinetic
D kinetic thermal and chemical
Your answer [1]

The majority of candidates selected answer B as they understood that the store that empties is chemical
and the stores that fill are kinetic and thermal during acceleration. The most common incorrect answer

was A.
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Question 3

3 Acar goes faster.

What effect does this have on thinking distance and braking distance?

Thinking distance

Braking distance

A increases increases
B increases no effect
Cc no effect increases
D no effect no effect

Your answer

Examiners’ report

[1]

Approximately half the candidates gave the correct answer of A. Many candidates thought that the
thinking distance did not change, only the braking distance increases, when a car goes faster.

Question 4

4  Astudent uses a stopwatch to time water waves. The stopwatch always starts from 0.5s and does
not go back to zero.

What is this type of error called?

A Hypothesis error

B Precision error

C Random error

D Systematic error

Your answer

[1]

This question was answered well by most candidates with the few incorrect responses being equally

distributed between A, B and C.
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Question 5

5 Ahairdryer is connected to the mains with only two wires.

Why will this hairdryer operate and be safe to use?

A The wires are earth and neutral and the hairdryer is insulated.

B The wires are earth and neutral and the plug has a fuse.
C The wires are live and earth and the plug has a fuse.

D The wires are live and neutral and the hairdryer is insulated.

Your answer

Examiners’ report

[1]

Only a third of candidates understood that an insulated appliance has only live and neutral wires. The
majority of candidates selected option B or option C thinking that an earth wire and a fuse were the

important safety features.

Question 6

6  Which statement is true for isotopes of the same element?
Np = number of protons and N, = number of neutrons.
A Np =N,
B Np is the same but N, is different
C Np is always greater than N

D The total (Np + N ) is always the same

Your answer

[1]

This question was answered well by the majority of candidates (option B where the number of protons is
the same but the number of neutrons is different for isotopes of the same element). The most common
incorrect response was D where candidates thought that the total number of protons and neutrons were

the same.
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Question 7

7  For how long can you use a 2kW electrical heater with 1kWh of energy?

A 0.0005hours

B 0.5hours

C 2hours

D 2000hours

Your answer [11

Half the candidates gave the correct response B (0.5 hours). The most common incorrect response was
response C (2 hours).

Question 8

8  An astronaut lifts a 0.3kg hammer 1.7 m above the surface of the Moon.
The hammer gains 0.82J of potential energy.
Calculate the gravitational field strength on the Moon.
Use the equation: potential energy = mass x height x gravitational field strength

A 0.0016N/kg

B 0.22N/kg
C 0.42N/kg
D 1.61N/kg
Your answer [11

The majority of candidates were able to rearrange the given equation to calculate the gravitational field
strength on the Moon as 1.61 N/kg.
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Question 9

9 Beryllium-13 (1389) is a radioactive isotope.

This is the equation for the decay of beryllium-13.

%Be = '2Be + X

What is X?

A

B
C
D

Your answer

An alpha particle
A beta particle
A gamma ray

A neutron

[

Examiners’ report

Candidates found this question challenging with the most common response being B.
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Section B overview

This section consists of six questions testing AO1, AO2 and AO3.

The most successful candidates The least successful candidates

e were able to manipulate equations and apply
them to different situations

had difficulty interpreting the scales on graphs

¢ had difficulty rearranging equations and
¢ Question 13 — had experience of identifying performing calculations involving power of ten
the possible types of radiation emitter from a

source appeared to be unfamiliar with practical

science activities and How Science Works

¢ Question 15 — had done an experiment to
measure angles of incidence and refraction for
a glass block

Question 16 — were unable to understand what
a model was being used for and how to
evaluate the model
e Question 16 — evaluated models in terms of

the ways they are a good representation and

ways they are a poor representation
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Question 11 (a) (i)

11 Radar stations can be used to find out where ships are.

radar station (4

At a radar station:

¢ aradar transmitter transmits pulses of microwaves
« the pulses are reflected by the ship

«  aradar receiver detects the pulses.

(a) The diagram shows the radar signals on an oscilloscope screen:

Transmitted / \
pulse —
®

o I Received
I I pulse

\ i

== 0.2 milliseconds

(i) Calculate the time taken between the pulse being transmitted and received.

Time taken =

The majority of candidates were able to calculate the time taken to be 1.2 ms by multiplying 0.2 ms by
the 6 divisions between the pulses.
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Question 11 (a) (ii)

(ii) A radar signal is sent from the radar station. The signal reflects off the ship and is
detected 0.0006 s later.

The speed of the microwaves is 3.0 x 108m/s.
Calculate the distance of the ship from the radar station.

Use the equation: distance travelled = speed x time

Distance =

Very few candidates gained both the marks available for this question. The majority of candidates
calculated the distance as 3 x 10° x 0.0006 = 180000 m and so gained 1 mark. They had not taken into
account that this distance is the distance from the radar station to the ship and back to the radar station.
So this distance needs to be divided by 2 to give 90 000 m.

Question 11 (a) (iii)

(ili) The amplitude of the received pulse is lower than the transmitted pulse.

Suggest why.

Only a quarter of candidates explained that the amplitude of the received pulse was lower because there
was less energy.
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Question 11 (b)

(b) Radar stations use microwaves with a frequency of 200 MHz.
The speed of the waves is 3.0 x 108m/s.

Calculate the wavelength of these waves.

Wavelength = ... m [4]

The majority of candidates were able to calculate the wavelength of the waves by rearranging the
equation to give wavelength = velocity/frequency but a lower ability candidates rearranged the equation
as wavelength = velocity x frequency. Most candidates did not convert or incorrectly converted the
frequency of 200 MHz into 2 x 10® Hz before substituting it into the equation. A common incorrect
conversion was to state that the frequency was 2 x 10° Hz.
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Question 12 (a)

12 This question is about radioactive decay.
A teacher models radioactive decay using 100 dice:
«  she shakes a beaker containing 100 dice and empties the dice into a tray
+« every time a number “6” lands face up, she removes that dice

+ she places the remaining dice in the beaker and repeats the process.

Here are some of the results from this experiment.

Number of Number of dice removed Number
throws Attempt 1 | Attempt 2 | Attempt3 | Mean of dice
remaining

1 16 18 17 17 83

2 15 14 14 14 69

3 10 12 11 11 58

4 10 9 10 10 48

5 8 9 7 8 40

(a) Describe the difference between mean, mode and median.

In your answer use data from the second throw in the table (shaded in grey).

The majority of candidates gained 2 or 3 marks for this question. They were able to communicate clearly
the meaning of mean, mode and median. Some candidates did not read the sentence ‘In your answer
use data from the second throw in the table (shaded) grey.” These candidates did not use the data to
calculate the mode and median and to show how the mean was calculated.
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Question 12 (b)

(b) Use the table to estimate the half-life of the dice.

Give your answer to the nearest whole number.

Half-life = ... throws [1]

This question proved challenging for many candidates, with many candidates just writing down any
whole number without any calculation.

Question 13 (a)

13 This question is about different types of radiation.
(a) An isotope emits one type of radiation. It could be alpha, beta or gamma.
Describe how a teacher could show the type of radiation emitted using school equipment.

You may include a diagram in your answer.

..[4]

Just over a half of candidates gained one or more marks for this question. Many of these candidates
gained marked from carefully labelled diagrams that included an arrow labelled alpha stopping at a sheet
of paper, an arrow labelled beta stopping at a sheet of aluminium and an arrow labelled gamma stopping
at a thick piece of lead. The use of a Geiger counter to detect the radiation was less well known with
most candidates labelling this just as a radiation detector. A significant number of candidates incorrectly
interpreted the question as how the teacher could simulate different types of radiation. These candidates
explained models of radioactivity using balls of various sizes for alpha and beta and torches for gamma.
Some candidates even explained decay in terms of the number of sub atomic particles in alpha and beta
but without any experimental procedure.
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Question 13 (b) (i)

(b) Sometimes atoms emit radiation even if they are not radioactive. This radiation does not
come from the nucleus.

(i) Describe how these atoms can emit radiation.

[

This was a very challenging question and very few candidates gaining any marks. The expected
response was for candidates to appreciate that radiation is emitted when an electron drops energy
levels. Many candidates answered in terms of electrons escaping the atom or electrons becoming
excited.

Question 13 (b) (ii)

(ii) What type of radiation is emitted?

This was also a very challenging question and few candidates gaining any marks. Most candidates gave
the answer of alpha, beta or gamma.

Question 14 (a)

14 Electricity can be produced in a power station.
(a) Explain the difference between renewable and non-renewable energy sources.

Give one example of each energy source to help explain your answer.

This question was well answered with candidates giving clear explanations about the differences
between renewable and non-renewable energy sources. Many gave several examples of each type of
energy sources, with the most common responses being wind, solar, coal and oil. Some lower ability
candidates confused renewable energy sources with reusable and recyclable ideas.
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Question 14 (b)

(b) The national grid transfers energy from power stations to consumers.

Explain how the national grid transfers energy in an efficient way.

- [2]

The majority of candidates did not gain any marks for this question. Good responses included the use of
a step up transformer to increase the voltage and reduce the current to reduce the energy losses. A
number of candidates through that the voltage was reduced to increase the power transferred.

Misconception | The idea that the national grid transfers energy in an efficient way because
it makes sure there are no energy losses, no loss of voltage, no loss of
power and no loss of current.
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Question 14 (c)

(c) This graph shows current and potential difference for the secondary coil of a transformer.

6

\

\
5

\
4
Current in NG A
secondary coil 3 3
(kA)
2 .
T

) =

0
0 1 2 3 4 5

Potential difference across secondary coll
(10%V)

The potential difference across the primary coil is 160000V.
The current in the secondary coil is 2400A.

Calculate the current in the primary coil of the transformer.

Use data from the graph in your calculations.

Current in primary coil = ... A[3]

Just over half the candidates gained marks for this question. Lower ability candidates either did not use
the graph when attempting this question or read the units on the graph incorrectly. They drew a line at
2400 V on the y axis and then drew a vertical line from the curve to the x axis but then read the scale
incorrectly often missing the 10°. Other candidates were unable to rearrange the transformer equation
correctly and calculated the current in the primary coil as 2.5 x 10 5 x 2400 x 160 000.
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Question 15 (a)

15 A student refracts light with a rectangular glass block.

He looks for a relationship between angle of incidence and angle of refraction.

(a) Suggest how the student completes this experiment and the apparatus he uses.

Examiners’ report

Candidates did show knowledge of this experiment but many were unable to describe the experimental
procedure and the apparatus being used. Lower ability candidates often wrote about a reflection
experiment using a mirror instead of a refraction experiment using a glass block.

Question 15 (b)

(b) The student needs to write a risk assessment for the experiment.

Complete the table to give one risk, the hazard it could cause and a control measure for the

risk.

Risk

Hazard

Control measure

The majority of candidates gained marks for this question but some candidates were very poor at writing
sensible risk assessments. Lower ability candidates wrote about general laboratory precautions that
could apply to most experiments. These included wearing goggles, using laboratory coats and keeping
bags out of the way. The most popular correct response was about the dangers of using a glass block
and the least popular correct response was working in low light conditions.




GCSE (9-1) Gateway Science Combined Science A - J250/12 - Summer 2019

Question 15 (c) (i)

(c) The table shows the results from the experiment.

Angle of incidence (°) Angle of refraction (°)
0 0
10 6
20 12
30 18
40 30
50 28
60 32
70 35

(i) Plot the results from the table on the axes below and draw a curve of best fit.
The first five points have already been plotted for you.

Examiners’ report

40

30

Angle of

refraction (°)

20

10

10 20 30

O %

Angle of incidence (*)

80

(2]

This question was answered well with good clear plotting using small crosses. Many candidates then
attempted to draw a straight line of best fit even though the question had asked them to draw a curve of

best fit.
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Question 15 (c) (ii)

(ii) What could the student conclude from the graph?

Most candidates explained that the angle of incidence increases as the angle of refraction increases or
that they are proportional. Fewer candidates then explained that at larger angles this relationship is no
longer proportional as the line curves. Many candidates gave explanations about the anomalous result,
at an angle of incidence of 40°, as part of their response but this was not answering the question in
terms of a conclusion about the experiment.

Question 15 (c) (iii)

(iii) The angle of refraction at 40° is incorrect.

Use the curve of best fit on the graph to estimate the actual angle of refraction at 40°.

|This question was well answered with most candidates giving an answer between 23° and 24°.

Question 15 (d)

(d) Another student uses red light in the experiment.
She then repeats the experiment with blue light.

Describe and explain the difference in the refraction of the red light and blue light.

Only a quarter of candidates gained marks for this question. Good responses included a comparison of
the amount of refraction and a comparison of the speed of the different colours of light. Lower ability
candidates thought that the red light and blue light refracted in different directions or that red light has the
highest frequency.

So when the red light or blue light is refracted it splits into the colours of

Misconception | The idea that red light and blue light are made up of light of many colours.
the spectrum.
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Question 16 (a)

16 This question is about modelling crumple zones in cars.

A student models a crumple zone by adding a spring to the front of a toy car.
The spring compresses when the toy car hits a wall.

spring

(a) Before the toy car hits the wall, its speed is 2.2m/s.
The total mass of the toy car and spring is 500 g.

Show that the kinetic energy of the toy car and spring is about 1.2J.

(3]

Most candidates were able to state the equation kinetic energy = %> mv®. However, fewer were able to
convert the 500 g mass of the toy car into kg before substituting this into the equation. Many candidates
used Y2 x 500 x 2.2% giving an answer of 1210 J. They then divided by 1000 to get 1.21 J but did not
explain why they were dividing by 1000. Some candidates stated the correct kinetic energy equation but
then substituted it as %2 x 500 x 2.2 giving an answer of 550. They then tried various different
mathematical manipulations to get an answer of 1.2 J.

Exemplar 2
KE = 5m 2V ™
KE = 505 x2:2°
KE = 0-95 x L7
ke = 1I°3 3

This candidate response shows an example of clearly set out workings with a logical structure that was
easy to follow and was given all three marks.
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Question 16 (b)

(b) The spring constant of the spring is 4200 N/m.
Calculate the change in the length of the spring when the toy car hits the wall.

Give your answer to 2 significant figures.

Change in length = ... m [4]

This question was challenging with less than half the candidates gaining any marks. The majority of
candidates were unable to rearrange the equation and often forgot about the x?, giving the equation as x
= 2 x E/k rather than x?= 2 x E/k. Higher ability candidates who correctly used the equation were usually
able to give their answer to 2 significant figures.

Question 16 (c)

(c)* Evaluate the student’s model of the crumple zone.

Include ideas about how crumple zones make cars safer in your answer.

This is the level of response question. This question was attempted by the majority of candidates and the
full range of marks available were given. Many candidates gained credit for AO1.1 for describing the
reasons for having a crumple zone on a car. Answers here tended to concentrate on the reduction of
force on the people inside the car so they were not so badly injured or that the crumple zone absorbs the
energy of the crash. Fewer candidates were able to evaluate the student’s model of the crumple zone,
AO3.1b. Lower ability candidates just pointed out that it was not practical to have springs on real cars but
did not explain why the model was good or poor. Higher ability candidates usually gave the evaluation in
terms of the model being good because the spring and the crumple zone both absorb energy and the
model being poor because the spring compresses and then bounces back causing further injury.
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Exemplar 3
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This candidate has given a detailed description of a crumple zone, AO1. The candidate has also
compared the good and poor points of the model, AO3. They have stated that the spring increase the
distance between the car and the wall but that crumple zones only increase the time which is slightly
muddled, hence the award of Level 3 and 5 marks.




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.

Review students' exam performance with our free online results analysis tool. Available for GCSE, A Level
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.

*To find out which reports are available for a specific subject, please visit ocr.org.uk/administration/
support-and-tools/active-results/

Find out more at ocr.org.uk/activeresults

Training

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.

Please find details for all our courses on the relevant subject page on our website.

www.ocr.org.uk


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

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.

Whether you already offer OCR quialifications, 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.ocrorg.uk/expression-of-interest

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

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/

www.ocr.org.uk

OCR Customer Support Centre

General qualifications

Telephone 01223 553998

Facsimile 01223 552627

Email general.qualifications@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 2019 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.


mailto:resources.feedback%40ocr.org.uk?subject=
http://www.ocr.org.uk/expression-of-interest
mailto:resources.feedback%40ocr.org.uk?subject=
mailto:general.qualifications%40ocr.org.uk?subject=
www.ocr.org.uk
http://www.ocr.org.uk/i-want-to/find-resources/

	Examiners’ report template
	Exemplar 1

	Contents
	Introduction
	Paper 12 series overview
	Exemplar 1

	Section A overview
	Question 2
	Question 3
	Question 4
	Question 5
	Question 6
	Question 7
	Question 8
	Question 9

	Section B overview
	Question 11 (a) (i)
	Question 11 (a) (ii)
	Question 11 (a) (iii)
	Question 11 (b)
	Question 12 (a)
	Question 12 (b)
	Question 13 (a)
	Question 13 (b) (i)
	Question 13 (b) (ii)
	Question 14 (a)
	Question 14 (b)
	Question 14 (c)
	Question 15 (a)
	Question 15 (b)
	Question 15 (c) (i)
	Question 15 (c) (ii)
	Question 15 (c) (iii)
	Question 15 (d)
	Question 16 (a)
	Exemplar 2

	Question 16 (b)
	Question 16 (c)
	Exemplar 3




<<

  /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 200

  /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 200

  /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





