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Coimisiun na Scruduithe Stait
State Examinations Commission

LEAVING CERTIFICATE EXAMINATION 2018

BIOLOGY - ORDINARY LEVEL

TUESDAY, 12 JUNE - AFTERNOON, 2.00 - 5.00

Section A Answer any five questions from this section.
Each question carries 20 marks.
Write your answers in the spaces provided on this examination paper.

Section B Answer any two questions from this section.
Each question carries 30 marks.
Write your answers in the spaces provided on this examination paper.

Section C Answer any four questions from this section.
Each question carries 60 marks.
Write your answers in the answer book.

It is recommended that you should spend not more than 30 minutes on Section A and 30 minutes on
Section B, leaving 120 minutes for Section C.

You must return this examination paper with your answer book at the end
of the examination.
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Section A
Answer any five questions.
Write your answers in the spaces provided.

1. (a) All proteins are made of carbon, hydrogen, oxygen, and

(b) Give one example of a monosaccharide.

(c) A solution used to test for the presence of a reducing sugar is

(d) Name one mineral needed for healthy bones.

(e) Glycerol is part of a biomolecule. Name the biomolecule.

2. The diagram shows a human synovial joint.

(a) Name the parts labelled A, B, C.

A. B.

C.

(b) What type of synovial joint is the elbow?

(c) Name the structures that attach muscle to bone.

(d) Name one disorder of the musculoskeletal system.

(e) Suggest one treatment for the disorder mentioned above.
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3. Choose a term from the following list and place it in Column B to match a description in
Column A. The first one has been completed as an example.

List: lmmebilised, Washing powder, Alginate, Calcium chloride, Reusable, Pectinase

Column A Column B

Enzyme trapped in a gel Immobilised

(a) An advantage of using immobilised enzymes

(b) A gel in which enzymes are trapped

(c) An example of an immobilised enzyme

(d) The substance that hardens the gel beads
containing the trapped enzyme

(e) Immobilised enzymes can also be used in
4. The diagram shows the human male reproductive system.
I'l "
' o .
| o
..-'

(a) Name the parts labelled A, B, C.

A. B.

C.

(b) Where are sperm cells produced?

(c) Name one male sex hormone.

(d) Explain the term infertility.

(e) Give one cause of infertility in men.

[OVER]
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5. Indicate whether each of the following statements is true (T) or false (F) by drawing a circle around
T or Fin each case.

Example: The scientific method is used to investigate an observation @ F
(a) A control is used for comparison in experiments T F
(b) The information collected in an experiment is called data T F
(c) A hypothesis is a proven idea T F
(d) Replicating an experiment means repeating it a number of times T F
(e) A theory is a hypothesis that has been disproved T F
(f) A variable never changes during an experiment T F
(g) Scientific discoveries are first published in newspapers T F
6. The diagram shows a plant cell.
A

(a) Name the parts labelled D and E.

D. E.

(b) Name any two structures from the diagram that indicate this is a plant cell.

(c) The cell membrane is composed of two substances. Name both.

(d) Which labelled part is made of cellulose?

(e) What type of microscope is needed to show the ultrastructure of organelles such as C,
above?
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Section B
Answer any two questions.
Write your answers in the spaces provided.
Part (a) carries 6 marks and part (b) carries 24 marks in each question in this section.

7. (a) (i) Name one muscle involved in breathing.

(ii) In which structures does gas exchange occur in the lungs?

(b) You investigated the effect of exercise on breathing rate or on pulse rate.

(i) How did you measure the resting rate?

(ii) After measuring the resting rate, what other steps did you carry out to complete
the investigation?

(iii) A fit student and an unfit student measured their breathing rates, then carried out
the same amount of exercise, and measured their breathing rates again.
These are their results.

Student Before exercise After exercise
Breaths per minute Breaths per minute
A 14 17
B 15 35

Use the table to identify the:

Unfit student Fit student

(iv) Give a reason for your choice.
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8. (a) (i) What is an enzyme?

(ii) From which biomolecule are enzymes made?

(b) You investigated the effect of temperature on the rate of activity of an enzyme.

(i) What enzyme did you use?

(ii) What substrate did you use?

(iii) How did you vary the temperature during the investigation?

(iv) How did you measure the rate of enzyme activity?

(v) During this investigation pH was kept constant.
How did you keep the pH constant?

(vi) What was the result of your investigation?
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9. @ ()
(ii)

What is meant by the term digestion?

Name a carbohydrate that is stored in a seed.

(b) You investigated digestive activity in germinating seeds.

(i)
(ii)

Which type of agar did you use in this investigation?

The seeds were divided into two batches.

Batch A seeds were not treated before use.

How did you treat the other batch of seeds (batch B) before using them in the
investigation?

(iii)

Why was such treatment necessary?

(iv)

The seeds were cut in half and placed cut-face-down on the agar.
Why were they placed cut-face-down on the agar?

(v)

(vi)

(vii)

After a few days the seeds were removed from the agar. A solution was then poured
over the agar. Name this solution.

Which substance is shown to be present by the solution named in (v)?

Give the results of your investigation.

Untreated seeds — Plate A.

Treated seeds — Plate B.

[OVER]
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Section C
Answer any four questions.
Write your answers in the answer book.

10. (a) Explain the following terms used in ecology:
(i) Niche
(ii) Agquatic
(iii)  Flora. (9)

(b) The food web below shows the feeding relationships between some plants and animals in a
woodland. Study the web and answer the questions below.

Hawk

\

Fox owl Thrush

L7\

Rabbit Mouse Greenfly

N

Grass Blackberry

(i) Name one producer from the web.
(ii) Name one omnivore from the web.
(iii) Name one herbivore from the web.
(iv) Explain the term carnivore.
(v) If there was a decline in the number of rabbits, what effect would this have on the
number of foxes?
(vi) Suggest two reasons why the number of rabbits might decline.
(vii)  What s an abiotic factor?
(viii)  Give one example of an abiotic factor.
(27)

(c) Peacock spiders are tiny jumping spiders found in southern Australia. They do not build
webs, instead they hunt small insects. They have very good eyesight and they can cover
distances of up to fifty times their own length with one jump. They are called peacock
spiders because of the brightly-coloured flaps the males have on their abdomens. During
courtship, the male also vibrates his abdomen to attract females. Female peacock spiders
are brown or beige in colour and are well camouflaged in their environment.

(i) To which kingdom do peacock spiders belong?
(ii) In what country are the peacock spiders found?
(iii) What is the prey of the peacock spiders?
(iv)  Suggest two ways in which these spiders are adapted to be predators.
(v) In what two ways do male peacock spiders attract females?
(vi)  What advantage is camouflage to organisms?
(24)

(o]
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11. (a) Explain the following terms used in genetics:
(i) Heredity
(ii) Gene
(iii) Homozygous. (9)
(b) DNA has four bases: Adenine (A), Guanine (G), Cytosine (C), and Thymine (T).
The diagram below outlines part of the structure of DNA.
Kpasasl T
Y - C
T paaad X
(i) 1. Which of the above four bases is represented by the letter X in the diagram?
2. Which of the above four bases is represented by the letter Y in the diagram?
(ii) Chromosomes are made of DNA and which other substance?
(iii) How many chromosomes are in a normal human cheek cell?
(iv) Where are chromosomes located in the cell?
(v) Another molecule in the cell also has four bases, one of which is uracil.
Name this molecule.
(vi) In this molecule, uracil replaces one of the four DNA bases mentioned above.
Which base does uracil replace?
(vii)  DNA contains the code for making proteins.
Where are proteins made in the cell?
(viii)  What molecule carries the DNA code to where proteins are made?
(27)
(c) In plants the allele for tall (T) is dominant to the allele for short (t).
(i) Give the genotype for a heterozygous plant.
(ii) Give the genotypes of the gametes of the plant mentioned in (i).
(iii) Give the genotype for a small plant.
In humans, sex is determined by two chromosomes, X and Y.
(iv)  Give the genotype of a male and the genotype of a female.
(v) It is often said that the male determines the sex of the child.
Explain fully why this is the case.
(24)
[OVER]
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12. (a) Most animals and plants have vascular systems.

(i)
(i)

Name the two main types of vascular tissue in flowering plants.
Which tissue carries water? (9)

(b) The diagram represents the human blood circulatory system.

(i)
(i)

(iii)
(iv)

(o —

= A{\ g

Liver
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I— N S—
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In your answer book, state which letter represents each of the following parts:

1. Aorta; 2. Hepatic portal vein; 3. Pulmonary vein; 4. Vena cava.

State what changes occur in the blood as it passes through:

1. The lungs

2. The kidneys.

Name or give the letter from the diagram of one blood vessel that is rich in oxygen.
The human circulatory system is said to be a closed system.

What is meant by a closed circulatory system? (27)

(c) The diagram shows a section through human skin.

(i)
(i)

(i)

Name the parts labelled A, B, C.

A function of the skin is to maintain a constant body temperature.

Give one role of each of the three parts A, B, C, in cooling the body on a warm day.
Give two other functions of the skin. (24)
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13. (a) Name the cell part associated with each of the following:
(i) Photosynthesis
(ii) Aerobic respiration
(iii) Anaerobic respiration. (9)

(b) The equation below represents photosynthesis.
Water + X — Y + Oxygen

(i) Name the gas X.
(ii) Name substance Y.
(iii) What is the main source of energy for photosynthesis?
(iv) Chlorophyll is used to trap energy in the plant.
What colour is chlorophyll?
(v) What happens to the oxygen that is formed in photosynthesis?
(vi) Name two environmental factors that may affect the rate of photosynthesis.
(vii)  Through which part of the plant does gas X enter?
(viii) Name the process by which water enters the plant. (27)

(c) (i) Explain the term respiration.
(ii) Why is aerobic respiration considered to be more efficient than anaerobic
respiration?
(iii) Fermentation is another name for anaerobic respiration.
Name one organism used in the fermentation process that produces beer and wine.
(iv) Name the two molecules produced by this fermentation.
(v) Cramps may be caused by the absence of gas G in muscle cells.
Name gas G.
(vi)  Cramps may be caused by the presence of substance S in muscle cells.
Name substance S.
(24)

[OVER]
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14. Answer any two of (a), (b), (c). (30, 30)

(a) The diagram shows the human ear.

Middle ear

Auditory nerve

Eustachian tube

(i) Name the part labelled A and give its function.

(ii) Name the part labelled B and give its function.

(iii) Name the part labelled C and give its function.

(iv) What is connected to the middle ear by the Eustachian tube?

(v) To which organ does the auditory nerve connect the ear?

(vi)  State how any named disorder of the ear or of the eye may be corrected.

(b) In 1796 an English doctor-scientist called Edward Jenner inserted pus from a cowpox blister
into a young boy’s arm. Later, he infected the boy with the much more serious disease of
smallpox but the boy never developed smallpox. Jenner concluded that infection with
cowpox must protect people from smallpox. This discovery led to the modern practice of
vaccination (from the Latin 'vacca' for cow). Following worldwide vaccination in the second
half of the 20™ century, smallpox was declared eradicated in 1980.

(i) Edward Jenner discovered a vaccination against which disease?
(ii) Explain what we now understand about how vaccination works.
(iii)  What is meant by the term immunity?
(iv) Outline the difference between active immunity and passive immunity.
(v) What is a pathogen?
(vi)  Colostrum is the first milk a baby gets from its mother.
How does colostrum help to protect the baby from disease?
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(c) The diagram shows a human mouth.

(i) In your answer book, match each type of tooth from the list below to one of the
letters in the diagram above.

List: Canine, Molar, Incisor, Pre-molar.
(ii) Give the full dental formula for an adult human.
(iii)  Suggest, from the above list, a type of tooth that is much larger in dogs.
(iv) Give a reason for your answer to part (iii).
(v) The mouth has glands that make a liquid. The liquid contains an enzyme.
1. Name the liquid.

2. Name the enzyme the liquid contains.

[OVER]
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15. Answer any two of (a), (b), (c). (30, 30)

(a) The diagram shows a flower.

(i) Name the parts labelled A, B, C.
(ii) What substance produced by flowers causes hay fever in some people?
(iii)  Which labelled part will contain the seeds?
(iv) Some seeds undergo a period of dormancy.
1. Explain the term dormancy.
2. Give two advantages of dormancy.
(v) It is possible to produce seedless fruits.
1. Give one example of a seedless fruit.
2. Suggest one advantage of seedless fruits.

(b) The diagram shows a transverse section of a dicotyledonous (dicot) root.

(i) Name the parts labelled A, B, C.

(ii) Give one example of a root modified for food storage.

(iii)  Other than food storage, state two functions of roots.

(iv)  Whatis the first root called that grows from a seed?

(v) Flowering plants can be monocotyledonous (monocot) or dicotyledonous (dicot).
Give any one difference between a monocot plant and a dicot plant.

(vi)  Give one example of a monocot plant and one example of a dicot plant.
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(e (i)

(i)

(iii) Name one factor to which plants respond, other than light.

(iv) Name one growth regulator in plants.

(v) State two uses in horticulture of artificial growth regulators.

(vi) How do thorns protect some plants?

(vii)  Give two other features that plants use to protect themselves.
Leaving Certificate Examination 2018 15
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Light
direction

P
Plant —
P

shoot

S

Which tropism is shown in the above diagram?



Blank Page





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /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 /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Aharoni-Bold
    /Andalus
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Aparajita
    /Aparajita-Bold
    /Aparajita-BoldItalic
    /Aparajita-Italic
    /ArabicTypesetting
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /Batang
    /BatangChe
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /Calibri-Light
    /Calibri-LightItalic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Century
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /DaunPenh
    /David
    /David-Bold
    /DFKaiShu-SB-Estd-BF
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DokChampa
    /Dotum
    /DotumChe
    /Ebrima
    /Ebrima-Bold
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuphemiaCAS
    /FangSong
    /FencesPlain
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /Gabriola
    /Gadugi
    /Gadugi-Bold
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Gautami-Bold
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gisha
    /Gisha-Bold
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Impact
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /IskoolaPota
    /IskoolaPota-Bold
    /JasmineUPC
    /JasmineUPCBold
    /JasmineUPCBoldItalic
    /JasmineUPCItalic
    /KaiTi
    /Kalinga
    /Kalinga-Bold
    /Kartika
    /Kartika-Bold
    /KhmerUI
    /KhmerUI-Bold
    /KodchiangUPC
    /KodchiangUPCBold
    /KodchiangUPCBoldItalic
    /KodchiangUPCItalic
    /Kokila
    /Kokila-Bold
    /Kokila-BoldItalic
    /Kokila-Italic
    /LaoUI
    /LaoUI-Bold
    /Latha
    /Latha-Bold
    /Leelawadee
    /LeelawadeeBold
    /Leelawadee-Bold
    /LevenimMT
    /LevenimMT-Bold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /LucidaConsole
    /LucidaSansUnicode
    /MalgunGothic
    /MalgunGothicBold
    /MalgunGothicRegular
    /Mangal
    /Mangal-Bold
    /Marlett
    /Meiryo
    /Meiryo-Bold
    /Meiryo-BoldItalic
    /Meiryo-Italic
    /MeiryoUI
    /MeiryoUI-Bold
    /MeiryoUI-BoldItalic
    /MeiryoUI-Italic
    /MicrosoftHimalaya
    /MicrosoftJhengHeiBold
    /MicrosoftJhengHeiRegular
    /MicrosoftJhengHeiUIBold
    /MicrosoftJhengHeiUIRegular
    /MicrosoftNewTaiLue
    /MicrosoftNewTaiLue-Bold
    /MicrosoftPhagsPa
    /MicrosoftPhagsPa-Bold
    /MicrosoftSansSerif
    /MicrosoftTaiLe
    /MicrosoftTaiLe-Bold
    /MicrosoftUighur
    /MicrosoftUighur-Bold
    /MicrosoftYaHei
    /MicrosoftYaHei-Bold
    /MicrosoftYaHeiUI
    /MicrosoftYaHeiUI-Bold
    /Microsoft-Yi-Baiti
    /MingLiU
    /MingLiU-ExtB
    /Ming-Lt-HKSCS-ExtB
    /Ming-Lt-HKSCS-UNI-H
    /Miriam
    /MiriamFixed
    /MongolianBaiti
    /MonotypeCorsiva
    /MoolBoran
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MVBoli
    /Narkisim
    /NirmalaUI
    /NirmalaUI-Bold
    /NSimSun
    /Nyala-Regular
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /PlantagenetCherokee
    /PMingLiU
    /PMingLiU-ExtB
    /Raavi
    /Rod
    /SakkalMajalla
    /SakkalMajallaBold
    /SegoePrint
    /SegoePrint-Bold
    /SegoeScript
    /SegoeScript-Bold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SegoeUI-Light
    /SegoeUI-SemiBold
    /SegoeUI-Semilight
    /SegoeUISymbol
    /ShonarBangla
    /ShonarBangla-Bold
    /Shruti
    /Shruti-Bold
    /SimHei
    /SimplifiedArabic
    /SimplifiedArabic-Bold
    /SimplifiedArabicFixed
    /SimSun
    /SimSun-ExtB
    /SPIonic
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tiger
    /TigerExpert
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TraditionalArabic
    /TraditionalArabic-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga
    /Tunga-Bold
    /Utsaah
    /Utsaah-Bold
    /Utsaah-BoldItalic
    /Utsaah-Italic
    /Vani
    /Vani-Bold
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vijaya
    /Vijaya-Bold
    /Vrinda
    /Vrinda-Bold
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /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 true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /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 1200
  /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 (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Stephen Austin Distiller settings file V6)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 822.047]
>> setpagedevice


