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SCIENCE

Paper 5124/01, 5125/01, 5126/01,
Multiple Choice

Paper 5124/01 (Physics, Chemistry)
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Paper 5125/01 (Physics, Biology)
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Paper 5126/01 (Chemistry, Biology)
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13 B 33 A
14 A 34 A
15 B 35 A
16 C 36 A
17 D 37 D
18 A 38 C
19 A 39 C
20 B 40 B

Physics, Paper 5124/01 and 5125/01 — Questions 1 to 20

General comments

Scores ranged from 6 to 34 with a mean score of 22.14, a pleasing increase over the 20.32 of 2006, and a
standard deviation of 6.29. Candidates found Questions 16 and 18 very easy, Question 13 very difficult
and a number of other questions, in particular Questions 5 and 7, caused problems even to the more able,
who resorted to guessing.

Question 1 and Question 2 both showed excellent discrimination. Of the incorrect options in Question 1,
the less able candidates favoured option A; in Question 2 they preferred option D although a significant
number also chose option B.

Question 3 also discriminated well with C, candidates ignoring the presence of the frictional force, the most
popular incorrect option. A significant number also chose option D with evidence that it included some more
able candidates.

Question 4 showed good discrimination with the less able candidates showing uncertainty in choosing each
of the incorrect options in significant numbers.

Question 5 relied on simple knowledge recall and yet produced a discrimination value well below the design

limit, a ‘positive’ distractor in option B and, in C, an option attracting a greater response than the key, option
A; all indicative of uncertainty and guessing among the better candidates.
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Question 6 The transfer of thermal energy in a solid was well known by the majority of candidates.

Question 7 A classic example of a question in which the majority of candidates correctly work out an
answer but where the final choice, between two options, depends on how closely the candidate has read the
question. On this occasion more candidates, including some of the better ones, did not read the question
closely enough and chose the incorrect option, B.

Question 8 showed guessing among some of the better candidates with options B and C attracting their
attention.

Question 9 and Question 12 both showed excellent discrimination. In Question 9 the less able
candidates, interestingly, favoured option B, amplitude correct, wavelength incorrect, over their more usual
response of amplitude incorrect, wavelength correct, option C. In Question 12 the less able candidates’
choice of option B once again emphasises that, given two figures, their usual response is often to multiply
them!

Question 10 The less able candidates showed uncertainty and guessing and divided their responses
equally between the three incorrect options, A, B and C.

Question 11 relied on simple knowledge recall. It was therefore surprising to find a significant number of
more able candidates showing uncertainty and guessing, with option A attracting a greater response than
the key, option D. Option B also proved a popular choice among more able candidates.

Question 13 also showed uncertainty and guessing among the more able candidates, with option C, a
‘positive’ distractor, attracting a significant number of responses, possibly because of the link between the
joule and work.

Question 14 was answered correctly by 78% of candidates.

Question 15 Excellent discrimination with the better candidates correctly choosing option A and the less
able ones option C.

Question 17 was correctly answered by the majority of candidates. The less able candidates not answering
correctly were divided equally between options A and B.

Question 19 Well answered although some more able candidates appear to think, in choosing option A,
that the electron is positively charged!

Question 20 Only 49% of the candidates understood half-life well enough to enable them to make the
correct choice. The remainder included some of the more able who preferred option A ahead of option C.

Chemistry, Paper 5124/01 — Questions 21 to 40 and 5126/01 — Questions 1 to 20.
Question 21

An easy question for many of the candidates.

Question 22

The majority of the candidates were able to identify the change of state from a gas to a liquid as
condensation.

Question 23
The electronic structure of atoms and ions is well understood by many of the better candidates. However,
almost a third of the candidates chose option D, thinking that the nucleon number, 18, referred to the number

of neutrons rather than the number of neutrons and protons. These candidates did not recognise that the
question was about the ion of element X, X",
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Question 24

A significant number of the candidates chose option D, the combination of two non-metals, which bond
together covalently. Candidates should know that ionic compounds are formed by the combination of a
metal and a hon-metal and recognise them by their electronic structures.

Question 25

Over 50% of the candidates simply counted the covalent bonds in the structure of sulphuric acid and chose
option B. Candidates should know that a covalent bond is made by a pair of electrons being shared
between two atoms.

Question 26

This was a difficult question for the majority of the candidates. Many candidates chose option B, which
indicated that the candidates had not allowed for the two in the formula of copper(l) oxide.

Question 27
An easy question for the better candidates.
Question 28

A significant number of candidates thought that changing the size of the particles of calcium carbonate
increases the volume of gas produced in the reaction and chose option B.

Question 29

Many of the better candidates recognised that the reaction between the hydrogen and hydroxide ions is a
neutralisation reaction. Over a quarter of the candidates chose option B, ionisation, presumably because the
word ion was in the stem of the question.

Question 30

The general properties of the alkali metals are not well known by the candidates. A large number of
candidates thought that the alkali metals form oxides on reacting with water, whereas, in fact, they form
hydroxides.

Question 31

Another disappointingly answered question even by the better candidates. Many candidates are not aware
that copper, one of the least reactive metals, does not react with either water or steam. However, almost
70% of the candidates did know that the gas produced, when metals react with water, is hydrogen.

Question 32

The majority of the better candidates knew that metals have either one, two or three electrons in the outer
electron shell and that hydrogen, a hon-metal, has only one electron.

Question 33

An easy question for the majority of the candidates.

Question 34

The source of pollutants is well known by the vast majority of the candidates.
Question 35

An easy question for the better candidates but nitrogen was a popular choice amongst the weaker
candidates.
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Question 36

A significant number of candidates thought that nitrogen and hydrogen are compounds rather than elements
and chose option A.

Question 37

The uses of the fractions obtained from the fractional distillation of crude oil are well known by the majority of
the candidates.

Question 38

There was evidence of guesswork amongst the weaker candidates. The better candidates knew that
aqueous bromine is used to test for the presence of a carbon to carbon double bond in an organic
compound.

Question 39

Over 80% of the candidates knew that alcohols are made by fermentation but the fact that alcohols are
oxidised to carboxylic acids is less well known.

Question 40

This question was well answered by the majority of the candidates.

Biology, Paper 5125/01 and 5126/01 — Questions 21 to 40
Question 21

This question was an easy starter to the Biology section.
Question 22

Many candidates thought that the water was moving (by osmosis) in precisely the opposite direction to the
correct one.

Question 23

Candidates needed to spot that the optimum temperature for most enzymes is around body temperature.
Question 24

This was an easy question.

Question 25

The most popular answer, including among many of the better candidates, was the exact reverse of the
correct one.

Question 26 and Question 27

Some candidates were evidently guessing here.

Question 28

This question worked well. Candidates had to look for the plant that was losing more water than it took up.
Question 29

The majority of candidates were able to interpret the pressure graph of the heart correctly.
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Question 30

In this question, some of the better candidates confused the aorta and the pulmonary artery.
Question 31

Some candidates did not read the question properly, and looked for “inspired” rather than “expired” air.
Question 32

This question proved difficult.

Question 33-36

These questions all worked well, although Questions 34 and 35 proved difficult.

Question 37

Candidates needed to recognise that soil erosion will reduce agricultural yield.

Question 38

This question discriminated well, but some candidates misread “asexual” as “sexual”.
Question 39

This question discriminated well.

Question 40

Weaker candidates were confused about the distinction between genes and alleles.
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SCIENCE

Paper 5126/03
Theory (Chemistry)

Section A
Question 1
Purification of water

(a) Few candidates did not know that small, insoluble particles are removed from river water by
filtration and harmful bacteria are removed by chlorination.

(b) ‘Fractional distillation’ was accepted as a means of removing dissolved substances from water.
Only the weakest of candidates failed to give the correct chemical formula for water.

Question 2

Properties of acids, alkalis and salt solutions.

(a) A pH range of 1-3 was accepted for the red colour obtained with Universal Indicator and 10-14 for
blue.
(b) Many substances, when mixed together, form sodium sulphate. Sodium metal and sulphuric acid,

while not to be recommended in practice, were accepted as being chemically correct.
Question 3
Carbon and its compounds.

(@) The structures of diamond and graphite were commonly identified correctly. However, only the
better candidates were able to use the given structures to explain why diamond is hard and
graphite is slippery, diamond being hard because each of its carbon atom is joined to four other
carbon atoms by strong covalent bonds, and graphite being slippery because the layers of its
atoms are bonded to one another by weak bonds which allow one layer to slip over another.

(b) Many candidates believed that calcium hydroxide acts as a fertiliser, whereas it is used on farmers’
fields, normally, to reduce the soil's acidity. Other, less common, uses for calcium carbonate were
accepted besides those listed in the syllabus.

Question 4

Reaction rates and kinetic particle theory.

(a/b) There are several factors which can be determined from the graph supplied when comparing
reactions at temperature A and at temperature C — the most commonly given was that while
reaction A has stopped, reaction C has not. Another factor is that after 70 seconds reaction at

temperature A has produced more carbon dioxide than the reaction at temperature C.

(c/d) If the reaction were repeated but with five tablets rather than ten then the reaction rate would be
lower and less total gas would be liberated.
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Question 5
Structures and properties of common organic substances.

€) The structure for ethane was often incorrectly given as the structure for ethene. That ethene
contains a double bond was not well known.

(b) ‘CH, = CHC! was enough to earn the two marks available for this monomer — a missing double
bond lost a single mark.

It was well known that being ‘non-biodegradable’ is the major reason why PVC causes long-term
pollution problems.

Question 6

The properties and reactions of three metals.

(@) How metals react with cold water and steam was well known.

(b) There are many reasons for recycling metals and many good answers were provided by
candidates. The more important reasons include: metal ores are finite; recycling is normally
cheaper than mining/extracting; recycling usually needs less energy than mining/extracting;
recycling reduces pollution.

Question 7

Elements, compounds and mixtures.

Very well answered as ‘compound, compound, element and mixture’.

Question 8

Explaining the properties of materials using a knowledge of their structures.

By no means an easy question. Correct answers were only supplied by candidates with a good grasp of
what is a very difficult concept.

(a) Hydrogen chloride has a low melting point.

Some confusion between ions and molecules. Some candidates incorrectly believed that the
covalent bonding was weak and would not need much energy to break the bonding.

(b) Most candidates realised that copper conducts electricity at room temperature but not that sodium
chloride will also do so when molten at a very high temperature. In an explanation of this
mentioning ‘ions’ was considered important. If a candidate used the term ‘particles’, he/she had
somewhere to mention that they held an electrical charge. If these factors were included in an
answer, the next stage of explaining that ions could move in a melt and not in a solid, so being able
when molten to carry the current was fairly straightforward.

Section B

Question 9

Fractional distillation of petroleum and a chemical calculation

@) Many candidates incorrectly believed that the separation of fractions from petroleum is primarily
dependent upon their density — those with the greatest density settle to the bottom of the tower and
those with the least density rise to the top. Those components with low boiling points pass
upwards through the lower, hotter parts of the tower without condensing and so, unlike those with

higher boiling points, reach the higher, colder parts of the tower. A very difficult concept.

(b) Many candidates attempted, incorrectly, to use relative molecular masses to determine the
volumes of gases produced when methane burns in oxygen.

9 www.theallpapers.com



5126 Science November 2007

Question 10

The constituents of atoms and of isotopes.

(@)

(b)

In general, candidates did not find difficult the determination of the type and number of particles
present in an atoms with a nucleon number of 7, nor did they find difficulty in comparing the
properties of these protons and neutrons. A common error amongst the less able of candidates
was in giving the mass of a neutron and a proton each as one gram.

The concept of isotopes was well understood. Many candidates were able to identify the nuclei of
these two isotopes as differing only by their number of neutrons, four in one case and three in the
other.

Question 11

The properties and reactions of a metallic salt.

(a/b)

(€)

(d)

While the ammonia gas that results from the treatment of a nitrate with aluminium and aqueous
sodium hydroxide was often correctly identified, the metal that provides a white precipitate of zinc
hydroxide when mixed with aqueous ammonia and dissolves in excess was not. The correct
response to H was ‘zinc nitrate’. The ‘zinc’ and ‘nitrate’ were marked independently of one another,
with ‘zinc sulphate’ earning a single mark as did just ‘zinc’. Incorrectly identifying the metal as
aluminium was penalised once only.

The chemical formula accepted as correct included compounds of both zinc and aluminium.

Chemical equations were rarely written correctly, even though there was a considerable number of
changes from which to choose.

The uses of zinc were well known, but if a candidate had already lost the ‘zinc’ mark for writing
‘aluminium nitrate’ then two marks could be earned for giving the correct uses of aluminium.
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SCIENCE

Paper 5126/04
Theory (Biology)

General comments

Whilst a small number of candidates showed a reasonable knowledge and understanding of the syllabus,
none excelled. The majority could manage to gain a few marks, mainly from recalled facts, but rarely
managed to give interpretations or explanations that were worthy of marks. Many of the answers that
required the writing of sentences were incoherent. It was often difficult to discern what the candidate was
trying to say. Many wrote answers that had little relevance to the question asked, but most candidates
showed a high standard of graph plotting. The standard of English was often poor and must have
contributed significantly to the very low scores achieved by many candidates. Performance was particularly
poor in Section B, where candidates were given less guidance in how to frame their answers. The time
allowed was adequate for candidates to complete all of the questions, but a number attempted only one
guestion from Section B.

Comments on specific questions

Section A
Question 1

Though most candidates could recognise and name the cells, most could go little or no further in framing
answers to the other questions.

(@) Almost all candidates could recognise a root hair cell to gain this first mark.

(b)() Most candidates could state one function, and the more able could state both water transport and
holding the plant upright. Many weaker candidates gave incorrect responses such as transport of
food and oxygen. Others described structures such as chloroplasts, vacuoles and cell membranes
instead of functions.

(i) Only a few of the most able candidates could describe another difference such as lack of
cytoplasm or presence of lignin. Most restated one of the differences given in the question or
made incorrect responses such as size or surface area.

(iii)  Only a very few of the most able candidates could suggest a function that matched the difference in

(b)(0).

©) () Almost all candidates correctly named the red blood cell. The most common incorrect answer was
white blood cell.

(i)  Unfortunately most candidates presented a memorised answer that referred to the biconcave
shape of red blood cells and the relationship this has to function. Only a very few candidates
referred to the lack of nucleus given in the question. Off these even fewer could relate the lack of
nucleus to the ability to carry haemoglobin and therefore more oxygen.
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Question 2

Very few candidates evidenced a sound knowledge of this area of the syllabus, and few could make a
sensible interpretation of the graph.

@)

(i)

(b) ()

(i)

(c)

Most candidates incorrectly thought that food is digested to make it easier to swallow or pass along
the digestive tract. Many referred to the cutting of food into small pieces by the teeth. Very few
mentioned the breakdown of large molecules, solubility or absorption.

Only a small number of candidates could correctly name either of the substrate as starch or the
product as maltose. Many incorrect suggestions were seen, including food, amylase, protein and
amino acids for either answer.

More able candidates realised that the enzyme had been denatured. Others simply attempted to
describe the graph or gave irrelevant answers referring to rate of reaction.

A few candidates realised that this is body temperature whilst others gained credit for suggesting it
is the optimum temperature for the enzyme. Others referred to it being a suitable temperature,
which did not gain credit, or referred to irrelevancies such as pH.

A significant number of candidates correctly suggested pH. Many others suggested temperature.

Question 3

Most candidates could draw the graph with efficacy, but very few could then interpret it or use their
knowledge to offer sensible explanations.

(@) The standard of graph plotting was good, with many candidates scoring both marks.

(i) Many candidates drew a good straight line of best fit. The most common error was to neglect to
use a ruler, even though this was clearly stated in the question.

(b) The majority of candidates recognised this process as osmosis. Common errors were diffusion
and transpiration.

(c)(i) Some of the more able candidates knew that water had entered the potato, but very few could
explain movement from higher to lower water potential. Some weaker candidates gave answers
based on movement of the sugar.

(i)  Some of the more able candidates knew that water had left the potato, but again very few could
explain movement from higher to lower water potential. Again some weaker candidates gave
answers based on movement of the sugar.

(d) (@) Few candidates could read this value correctly from their graph. 0.00 was a common incorrect
answer.

(i)  Very few candidates made a sensible attempt at this question based on the idea of equal water
potential inside and outside the potato. A wide variety of incorrect answers were seen.

Question 4

Only the more able candidates were able to make successful interpretations of the information in the
diagram. Answers from weaker candidates often made little sense.

(@)

(b)

Only a tiny number of candidates could successfully write a symbol equation for photosynthesis.
Many attempted a word equation, but few could get this correct.

Very few candidates realised that this was to de-starch the plant.
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Most of the more able candidates made two of the three suggestions correctly: sunlight present,
chlorophyll or chloroplasts present, photosynthesis takes place; but few gave all three. Many
weaker candidates could not frame a sensible enough answer to score a mark.

Most of the more able candidates correctly suggested that there was no chlorophyll or chloroplasts.
Many candidates made vague and irrelevant reference to the use of iodine or the colour of the leaf.

Most of the more able candidates correctly suggested that there was no sunlight. Many candidates
made vague and irrelevant reference to the paper covering part of the leaf..

Only the most able knew that both sunlight and chlorophyll/chloroplasts were absent. A significant
number of candidates managed to suggest one of these, but most gave vague and often
incoherent answers based on leaf colour and/or paper covering.

Question 5

Whilst some candidates managed to gain some marks for their knowledge of the function of the eye, very
few could relate ideas of reflex action to the response of the iris to bright light.

@) Many of the more able candidates gained one mark for lens or cornea, but very few suggested
both. The most common incorrect answer was ciliary muscle.

(i)  Only the most able candidates knew that to focus on a closer object the ciliary muscle contracts
and the lens gets thicker. Many opposite suggestions were seen.

(b) Only a tiny number of candidates presented a coherent and sensible answer. Most simply strung
together sentences that contained the words given in the question but had no relevance to reflex
action. A number of weaker candidate thought that light passes along the neurones.

Section B

Question 6

Few candidates could make a sensible interpretation of the graph and even fewer could demonstrate
knowledge and understanding of this area of the syllabus.

(a) Many candidates ignored the graph and simply wrote a memorised account of the menstrual cycle.
Those who did try to use the graph could often describe but not explain. Most candidates could
give at least one factor that may cause variation in menstrual cycle length.

(b) Few candidates could show sound knowledge of the process of fertilisation. Mention of the fusion
of nuclei was never seen, and most candidates had little idea of how or where fertilisation takes
place. Repeating of words from the question was common.

Question 7

It is difficult to say whether the poor performance of most candidates at this question was caused more by
lack of knowledge or by lack of ability to write logically and clearly.

(@)

(b)

The majority of answers were simply vague and rambling descriptions of the transport of oxygen
and/or carbon dioxide in the blood. Few actually described what happens at the alveoli and the
process of diffusion was rarely mentioned. Whilst some of the most able candidate did mention
that alveoli have thin walls, very few candidates mentioned that they have large surface area or
that they have a moist surface.

Only a few of the most able candidates approached this question with some logical planning. Most
wrote a semi-coherent jumble of ideas, some correct and some incorrect, without making a
comparison. Many candidates could not remember the equations for aerobic and anaerobic
respiration, or which one required oxygen. Ideas of different energy output were very rarely seen.
Whilst some candidates realised that anaerobic respiration occurs in human muscle during
strenuous exercise, the majority had little idea. Many thought it takes place when the person is at
rest.
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Question 8

This was the least popular of the Section B questions. Most of those who chose the correct diagram
managed to score some marks in part (a) but part (b) showed both lack of knowledge and a poor ability to
frame a sensible answer for most candidates.

(@)

(b)

Some candidates managed to draw a reasonable diagram of the water cycle which gained them
some marks. Many drew diagrams so vague that they were almost worthless. Some weaker
candidates drew diagrams that were clearly attempts at the carbon cycle. Written answers were
often rambling and incoherent.

The vague and rambling answers given by most candidates usually contained enough sense to
gain one or two marks. Very few had a logical approach to the question. Sewage was rarely
mentioned, though throwing faeces into the river was. Acid rain was occasionally seen, but
fertilisers, herbicides and pesticides were not included in any answers.

14 www.theallpapers.com



	5126_w07_er_1
	5126_w07_er_3
	5126_w07_er_4


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /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 true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /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 true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [595.440 841.680]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /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 true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /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 true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [595.440 841.680]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /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 true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /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 true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [595.440 841.680]
>> setpagedevice




