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AGRICULTURE 
 
 

Paper 5038/01 
Paper 1 

 
 
Key messages 
 

1. Adequate preparation for the examination is essential.  This includes learning the facts, possessing 
the necessary skills of analysis and interpretation, and practising on questions from past papers.   

2. Ensure you understand the various question instructions, and answer only what is asked.  Irrelevant 
answers, even though correct in themselves, will not gain credit and will waste your valuable time.   

3. Use the published mark schemes to identify the type of answer, both in content and length, required 
by different questions.  Use the allocated number of marks to assist you in constructing your answer.   

4. Apportion your time sensibly between questions, and between Sections A and B. 
 
 
General comments 
 
It was pleasing that almost all candidates followed instructions concerning the number of questions to be 
answered and in Section A candidates’ answers were generally relevant to the question set.  However, 
candidates should note that where one example (such as an advantage or disadvantage) is required in a 
question, a correct answer will not be selected from a list given by the candidate, as this does not clearly 
demonstrate the candidate’s knowledge.  Candidates must read questions carefully and ensure that their 
answers fulfil what is asked for.  This is particularly important in Section B, where many candidates gave 
answers which strayed from the context of the question.  Irrelevant material, though correct in itself, will not 
gain credit.  Part of the reason for this seems to be that many candidates have good general knowledge of 
the subject but lack detailed practical experience in growing crops or keeping livestock.  The syllabus lays 
emphasis on the practical nature of the subject and candidates would benefit from being able to grow crop 
plants or keep animals, on however small a scale.  Where this is impossible, resources within the area such 
as farm visits or contact with local growers or livestock farmers would be an advantage. 
 
 
Comments on specific questions 
 
Section A 
 
Question 1 
 
(a) Most candidates gave the correct responses: N is nitrogen, P is phosphorus and K is potassium, 

with only a very few confusing the second two. 
 
(b) The correct answer was fertiliser B as this contained the highest proportion of potassium, required 

for fruit production.  Many candidates seemed unaware of the roles of the different plant nutrients in 
plant growth and development and consequently made an inappropriate choice. 

 
(c)  
  (i) Many candidates gave the name of a single nutrient, such as nitrogen or phosphorus.  A 

straight fertiliser is a substance containing one essential mineral so ammonium sulfate or 
superphosphate would have been correct answers. 

 
  (ii) This was generally well answered.  Examples of correctly stated advantages of organic 

material used as fertiliser were low cost, ready availability and soil improvement.  
Disadvantages included the difficulties of handling or storing bulky organic material and the 
unknown mineral content. 
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Question 2 
 
(a)  
  (i) Most candidates were able to suggest an appropriate advantage for galvanised iron as a 

roofing material, such as its durability or ease of cleaning.  A commonly stated disadvantage 
referred to the fact that it is a poor insulator, although this was often poorly expressed.  High 
cost and lack of availability were also accepted. 

 
  (ii) Most candidates named a suitable material and gave advantages and disadvantages which 

were appropriate.  The commonest example of an alternative roofing material was thatch of 
some sort.  Advantages for this could include (only one required by the question) insulating 
properties which maintain a more constant temperature, low cost and ready availability 
whilst disadvantages might be its lack of durability and tendency to harbour insects and 
vermin. 

 
(b) This was less well answered, with rather vague comments about preventing suffocation or disease.  

Since a building is unlikely to be airtight, suffocation is improbable unless there was extreme 
overcrowding.  As ventilation was mentioned in the question, a reference to air-borne disease 
alone was not sufficient, since air-borne pathogens could enter through the mesh.  Candidates 
should be aware that ventilation helps to prevent respiratory diseases in animals, as well as 
discouraging the conditions that would favour fungal infection and parasites. 

 
(c) This question was generally well answered, with most candidates able to make three suitable 

suggestions.  The question required ways of preventing and controlling disease in animals kept in 
the livestock house, so answers referring to rotational grazing were not relevant in this context.  
‘Sanitation in the housing’ is not sufficient as an answer.  Specific actions, such as regular clearing 
of dung, replacing bedding, cleaning feeders and drinkers, use of disinfectants should be stated. 

 
Question 3 
 
(a) Candidates did not show a clear understanding of this.  A reasonable number of candidates were 

able to state that the high centre of gravity in B, coupled with its narrower wheelbase, would make 
it more susceptible to overturning but very few explained or used the diagram to demonstrate that 
this is because a vertical line down from the centre of gravity would fall outside the wheelbase in B 
but within it in A. 

 
(b) This was generally well answered and most candidates noted that the question asked for reasons 

other than cost.  Good reasons included lack of availability of tractors, spare parts, fuel and skilled 
labour as well as the size of the land being worked. 

 
(c) Ways of reducing erosion were named but often not described or explained, as required by the 

question.  Candidates must ensure that their responses fulfil what the question asks for.  For 
example, contour ploughing should be described as ploughing along, rather than across, the 
contours of the slope, so that rainfall cannot wash soil down the furrows.  In the context of the 
question, references to windbreaks were not relevant, as preventing erosion by heavy rain was 
specified.  However, the action of (tree) roots to stabilise soil was accepted. 

 
Question 4 
 
(a)  
  (i) The correct answer was 2000 (pests per plot), given correctly by most candidates. 
 
  (ii) The pest population, after three weeks, was 6 600 on the untreated plot and 600 on the 

treated plot.  Most candidates gave correct answers. 
 
(b)  
  (i) Good answers referred to competition as pest numbers increased, leading to insufficient 

food to support these numbers or to the life cycle of the pest having run its course, so 
numbers fall.  Reference to the action of natural predators could also have been made. 

 
  (ii) Candidates should be precise in their descriptions of a pattern seen in a graph.  Just stating 

that there is a fall and then a rise will only receive partial credit.  Details, such as the time 
taken for the fall in numbers, the minimum number reached and then the increase shown 
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over the following five weeks and the number reached in this time, should be included.  The 
common correct answer here was that some pests had developed a resistance to the 
insecticide, producing further generations of resistant organisms. 

 
  (iii) Some candidates could offer no suggestion here but good answers were seen, such as 

application of further treatment, using a higher concentration or directing the spray more 
effectively.  This is an instance of candidates being required to apply their knowledge and 
not simply regurgitate learned information, a notion that seems unfamiliar to some 
candidates. 

 
(c) The question specified precautions for the operative when using the sprayer, so answers about 

storage or environmental precautions were not relevant.  Candidates must read questions carefully 
and make sure answers are appropriate.  There were many good answers, however, mentioning, 
for example, protective clothing, use of respirators and avoiding windy conditions. 

 
Question 5 
 
(a) Most candidates gave the single correct answer. 
 
(b) Candidates needed to show the cross Tt x Tt, giving the genotypes TT, Tt and tt.  Most candidates 

completed this but in order to gain full credit should have explained that TT and Tt have the 
phenotype tall, whilst tt has the phenotype short.  Many candidates did not make this clear; 
labelling each genotype with its phenotypic characteristic would be sufficient to show full 
understanding. 

 
(c)  
  (i) Whilst most candidates are able to draw correct genetic diagrams, few seem to understand 

the implications of the predicted results.  Since F1 hybrids all have the same genotype, 
candidates should have realised that uniformity in growth, maturity etc. would have 
advantages for the farmer in predictability of quality, harvesting and similar factors. 

 
  (ii) This required a further step in applying the genetic principles already tested; a step too far 

for most candidates.  Those candidates who gained credit were aware that this generation 
would not be uniform but would show variation, as seen in their genetic diagrams in (b).  
This could be advantageous in giving some plants resistance to disease or pest attack.  
Growing F2 plants would also mean that seed from the previous F1 crop could be saved and 
used, which may have cost implications. 

 
Question 6 
 
(a)  
  (i) Most candidates labelled the chicken’s crop correctly but some confused the gizzard with the 

proventriculus. 
 
  (ii) Candidates either knew that the crop contains grit, which helps to break down hard food, or 

that the gizzard has muscular walls which churn food.  These two adaptations work together 
but few candidates described both. 

 
(b)  
  (i) Candidates were given sufficient information to identify the ruminant’s rumen as the 

equivalent in function to the caecum in the horse.  Although some candidates knew the 
name of the correct structure (see below), they could not identify it on the diagram. 

 
  (ii) Candidates familiar with the structure of the ruminant digestive system understood that the 

structure was the rumen. 
 
  (iii) There were few full answers here.  Most candidates understood that the ruminant would be 

unable to digest cellulose, as they do not produce an enzyme that can do this.  Rather fewer 
explained the importance of cellulose as a major part of plant matter and a carbohydrate 
which is an important source of energy.  Hence the food value of the animal’s diet would be 
much reduced if cellulose was not digested.  The question asked for an explanation and a 
full answer should include at least some of these points. 
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Question 7 
 
(a) The question referred to the metal part of the tool, so answers referring to the wooden handle were 

not relevant.  Most candidates knew that the reason for drying and oiling is to prevent rust.  Again 
an explanation was required by the question, so this would need expansion to explain that water 
and oxygen (air) are needed for rusting to occur.  Cleaning and drying removes water and oiling 
prevents the contact of moisture and oxygen with the metal. 

 
(b) A rake would not be used for primary cultivation, as suggested by some candidates.  Its role would 

be to produce a level seed bed with a fine tilth.  A complete answer would then explain that the 
resulting fine texture of the soil would ensure that seeds are in close proximity to the soil particles 
and, therefore to soil moisture, needed for germination.  Many candidates know the processes in 
producing a seed bed but are unaware of the reasons for the actions. 

 
Section B 
 
Question 8 
 
This question was generally well answered and a popular choice for candidates but many answers included 
irrelevant material.  Candidates must ensure that they are answering the question set, as irrelevant material 
will not gain credit and may cost the candidate valuable time which should be spent on other questions. 
 
(a)  
  (i) All candidates attempting this question remembered to state the name of a crop and many 

demonstrated good knowledge of this crop. 
 
  (ii) A description of soil preparation was asked for.  Too many candidates ignored this and 

described planting distances, irrigation, pest control and fertiliser application for their chosen 
crop.  Whilst much of this was correct information, it did not answer the question set.   

 
(b)  
  (i) Candidates understood the need for weed control, with most able to explain problems of 

competition, harbouring pests and diseases and ultimately reduced yield.  Other good 
points, less often stated, were the poisonous nature of some weeds, the contamination of 
crops, reducing their value and the difficulties that weeds may present in harvesting. 

 
  (ii) Methods of weed control were well known and most candidates were able to describe a 

variety of these, mechanical, cultural and chemical.  The correct term used for a chemical 
that kills weeds is herbicide and should be used.  A few candidates were able to name a 
specific herbicide but some gave names of chemicals which are fungicides or insecticides. 

 
Question 9 
 
(a)  
  (i) A full answer needed reference to growing more than one crop and growing the crops in 

sequence on the land.  Many candidates explained clearly by using a simple diagram of the 
rotation, demonstrating their understanding of the principle. 

 
  (ii) Mixed farming was generally understood, answers explaining that it involved both arable and 

livestock on one farm. 
 
  (iii) This was a little less well known.  Some candidates did not appreciate that the term refers to 

arable farming and is the growing of the same crop in successive seasons on a piece of 
land.  Some answers tried to relate it to livestock. 

 
(b)  
  (i) There were some good and very full answers about the advantages of crop rotation, 

referring to nutrient use, the effects on life cycles of pests and effects on soil borne disease.  
A common error was to state that rotation, in itself, will improve nutrient status.  This is only 
the case if a legume is included in the rotation (mentioned in good answers).  Efficient 
nutrient use, where crops of different rooting depths are grown in succession, was a good 
point but candidates could have taken this a little further by explaining that it could help 
avoid the formation of a soil pan and reduce the deterioration of soil structure. 
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  (ii) The advantages of mixed farming were also well described, with the spread of risk and the 

cost effectiveness of using animal waste for fertiliser and crop residues as animal feed being 
the commonest points made.  The best answers also mentioned that it would use land 
effectively and economically – some land may not be suitable for crops but could support 
livestock, for example. 

 
Question 10 
 
This was a popular question but many candidates lost their way after the first part because they forgot that 
the context of the question was pasture for grazing. 
 
(a)  
  (i) Candidates answered here in the context of the question with good answers referring to 

control of stocking rate.  This then needed to be developed to explain how overstocking 
would cause the progressive loss of good grasses, as the question asked for explanations.  
Other good points made (but not always developed) were the need for irrigation and use of 
fertilisers.  Few candidates mentioned re-seeding with improved grasses. 

 
  (ii) Good answers explained that the control of grazing would avoid bare soil which would be 

easily eroded.  Many candidates then began to describe means of preventing erosion that 
would be appropriate in arable land but were not appropriate for pasture.  This is irrelevant 
material so does not gain credit. 

 
  (iii) Again, good answers pointed out that overgrazed pasture would have bare patches which 

would allow the establishment of weeds so control of stocking rate and overgrazing is 
essential.  The dangers of weeds to livestock, such as toxicity or poor quality nutrition, were 
also mentioned, together with appropriate methods of weed control.  Irrelevant material 
described the effect of weeds on crops and referred to methods of control appropriate to 
those circumstances but not applicable in pasture. 

 
(b) The focus of the question was pasture usage and its improvement when fencing is used, so 

answers referring to security, disease control etc. were not relevant.  There were good answers 
describing controlled grazing techniques, such as rotational grazing, with the helpful use of 
diagrams.  Full answers included the reasons why this improves pasture usage, such as preventing 
overgrazing and selective grazing, the facility for reserving some pasture for dry season use and 
enabling pasture to recover. 

 
Question 11 
 
(a)  
  (i) This was generally well answered with candidates showing knowledge of the importance of 

root hairs and the process of osmosis.  Use of the term water potential would make 
descriptions clearer and, ideally, candidates should now use the term partially permeable 
rather than semi-permeable. 

 
  (ii) Fewer candidates showed much knowledge of mineral salt uptake.  Most understood that 

minerals must be in solution but few knew that the process was an active one, against a 
concentration gradient and requiring energy. 

 
(b) Most answers referred to the importance of soil cultivation and good answers developed this to 

explain that this improves aeration and drainage.  Reference could have been made to improved 
root respiration, which would also be facilitated by improving soil texture with organic matter.  
Mention of crop rotation was a valid point, as was use of suitable spacing of plants and application 
of appropriate phosphate fertilisers. 

 
Question 12 
 
In this question many candidates again ignored the context and wrote irrelevant answers, especially in (b). 
 
(a)  
  (i) All candidates remembered to state the type of livestock that they had chosen. 
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  (ii) The question asked for the main product.  Many answers gave a list, including many 
incidental products, such as leather or horns in the case of cattle.  Correct answers will not 
be selected from a list as the candidate is not clearly demonstrating their knowledge.  In the 
case of poultry, if layers are specified, the main product is not meat, likewise for broilers the 
main product is not eggs. 

 
  (iii) There was little convincing detail here.  There should have been descriptions of storage 

conditions, of processing (e.g. sterilisation or pasteurisation of milk) and grading and 
packaging, where appropriate. 

 
(b) The question was about records kept for a breeding programme, not general livestock records.  A 

time scale (from one mating to the next) was also specified.  Too many answers described a 
general farm diary.  Candidates who answered well realised that the records would be significant in 
terms of selection for future breeding, so identities of the parents and numbers, health and quality 
of offspring as well as details about problems during gestation and birth would be important.  Other 
points, such as dates of mating, birth and weaning would be significant.  Rations during gestation 
could be noted but more general points about rations, routine treatments, cleaning of housing etc. 
were not relevant. 
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AGRICULTURE 
 
 

Paper 5038/03 
Practical 

 
 
Key messages 
 
1. Adequate preparation for the examination is essential.  This includes learning the facts, possessing the 

necessary practical skills, and developing these skills with reference to past examination papers.   

2. Work methodically and carefully, and ensure you answer all parts of the question. 

3. Answer only what is asked.  Irrelevant answers, even though correct in themselves, will not gain credit 
and will waste your valuable time.   

4. Use the published mark schemes to identify the type of answer, both in content and length, required by 
different questions.  Use the allocated number of marks to assist you in constructing your answer.   

5. Apportion your time sensibly between questions.  

6. When using colour tests, allow time for the colours to develop before writing your answers. 

 
 
General comments 
 
Candidates appeared to cope well with the demands of the paper.  All candidates attempted all three 
questions with even the weakest candidates demonstrating sound practical skills and competence, and 
answers to questions were sound and well reasoned. 
 
 
Comments on specific questions 
 
Question 1 
 
(a) (i) Candidates appeared competent at carrying out pH tests, although some candidates may have 

attempted to describe the colour of the solution before allowing the tubes to settle. 
 
 (ii) Candidates gave good reasons for selecting an alkaline soil although some only gave one reason 

which tended to be vague. 
 
(b) (i) Candidates gave good descriptions of the soil samples although in a few cases it appeared that 

candidates had mixed up the labels since the descriptions were very good but for one of the other 
samples. 

 
 (ii) Candidates matched soils appropriately; most managed to match all three for one mark. 
 
Question 2 
 
Wet tests have previously been poorly attempted by many Centres.  Candidates appear to have worked 
through these tests logically and carefully, with many candidates achieving full marks. 
 
(a) Accurate and careful observations were made for AS7 and AS8. 
 
(b) Observations were full, accurate and detailed. 
 
(c) Conclusions drawn from the tests were sometimes confused, in particular, when an element was 

absent they attempted to find another reason.  However, most candidates performed well. 
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Question 3 
 
(a) Candidates all seemed to understand the features and adaptations of a wind pollinated plant 

although some candidates only described one feature or failed to develop a second point clearly. 
 
(b) (i) Some candidates appeared to simply dissect the flower in half and did not remove as separate 

parts a sepal, petal and stamen.  The quality of diagrams was good with most candidates 
producing large, clear and well labelled structures.  Some candidates produced drawings of 
exceptionally high quality with detailed and annotated labels.  Although beyond the requirements of 
the question, these were a pleasure to see. 

 
 (ii) This proved to be the most demanding task, with a few candidates simply cutting the ovary in half.  

However, most did successfully show a longitudinal section and were able to label the ovary and 
ovule.  The scale was not always included but was generally accurate and appropriately drawn. 

 
Centres’ completion of the Supervisor’s Report was most helpful.  Where Centres had difficulty in providing 
the exact requirements the mark scheme was able to be adapted for the replacements described. 

8


	5038_s11_er_1.pdf
	5038_s11_er_3


<<
  /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
  /CreateJDFFile false
  /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

  /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




