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Instructions 

Write your Examination Number and your Date of Birth in the boxes on the front cover. 

Write your answers to all parts of the examination into this answerbook.  This answerbook will be 
scanned and your work will be presented to an examiner on screen.  Anything that you write 
outside of the answer areas may not be seen by the examiner. 

Write your answers in blue or black pen.  You may use pencil for sketches, graphs and diagrams 
only. 

There are three sections in this examination.  Questions for Section C are supplied separately but 
your answers must be written in this answerbook. 

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

Section A Answer any five questions from this section. 
Each question carries 20 marks. 

Section B Answer any two questions from this section. 
Each question carries 30 marks. 

Section C Answer any four questions from this section. 
Each question carries 60 marks. 
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Section A 
Answer any five questions. 

Write your answers in the spaces provided. 

1. Answer any five of the following parts (a) to (f): 

(a) Which three chemical elements are present in all lipids? 

 

(b) How do fats and oils differ at room temperature? 

 

(c) Give one way phospholipids differ from triglycerides. 

 

(d) Give one metabolic role of lipids in cells. 

 

(e) Give one structural role of lipids in cells. 

 

(f) Name one fat-soluble vitamin. 
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2. Answer the following questions based on your knowledge of the scientific method. 

(a) After making an observation, a biologist often develops a hypothesis. 
What is a hypothesis? 

 
(b) A biologist tests their hypothesis by designing an experiment. 

State two principles of good experimentation. 

 
(c) Outline the steps of the scientific method that follow the design of an experiment. 

 
(d) The scientific method also has limitations. 

State any one limitation of the scientific method. 
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3. The diagram shows the human alimentary canal. 

(a) Name tube A, organ B and gland C. 

 
(b) Give one function of tube A. 

 
(c) Give one function of organ B. 

 
(d) Give one function of gland C in relation to the 

digestive system. 

 
(e) State one structural feature of the small intestine that enables it to carry out its 

function. 

 
(f) Symbiotic bacteria are present in the alimentary canal. 

Give two functions of these symbiotic bacteria. 

 

Tube A: 

Organ B: 

Gland C: 

Function: 

Function: 

Function: 

A 

B 

C 

Small 
intestine 
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4. The diagram shows a longitudinal view of xylem vessels and phloem in plants. 

(a) Label any one structure on the diagram below by writing in the box provided and 
draw an arrow from the box to the named structure. 

(b) To which type of plant tissue do xylem and phloem belong? 

 
(c) Give one function of xylem. 

 
(d) Give one function of phloem. 

 
(e) The image shows how the tissue containing xylem and 

phloem is arranged in a transverse section (TS) of a stem. 
(i) Is this stem a monocotyledonous (monocot) stem or a 

dicotyledonous (dicot) stem? 

 
(ii) Justify your answer above. 

 
(f) State the location of the tissue containing xylem and phloem in a transverse section of 

a root. 

 

Label: 
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5. Indicate whether the following statements are true or false by placing a tick () in the 
appropriate box in each case. 

 True False 

(a) Cell walls are only found in plant cells.   

(b) A turgid cell has lost a lot of water.   

(c) Fermentation does not use oxygen.   

(d) DNA is only found in the nucleus.   

(e) There are no hydrogen bonds in a molecule of DNA.   

(f) Adenine and guanine are purine bases.   

(g) Chromosomes are composed of DNA and protein.   
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6. Distinguish clearly between each member of the following pairs of terms. 

(a) Ectotherm and endotherm 

 
(b) Ligament and tendon 

 
(c) Carpal and carpel 

 
(d) Haploid and diploid 

 
(e) Systole and diastole 
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7. Isolation of DNA is the first stage of genetic engineering. 
Three of the other stages are labelled Stage X, Stage Y and Stage Z in the diagram. 

(a) Explain the term genetic engineering. 

 
(b) Name each stage X, Y and Z. 

 
(c) Give one application of genetic engineering for each of the following: 

(i) Plant 

 
(ii) Animal 

 
(iii) Micro-organism 

 

Stage X: 

Stage Y: 

Stage Z: 

Plasmid 
(vector) 

Enzyme: 

Stage X 
Recombinant 

DNA 

Gene 

Host cell 
Product 

Chromosome 

Isolation 

Stage Z 

Stage Y 

Cell 

Stage X 
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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. 

8. (a) Distinguish between the terms coding DNA and non-coding DNA. 

 

(b) As part of your practical studies you isolated DNA from plant tissue. 
Describe how you isolated DNA from a named plant or named plant tissue. 
You may include a labelled diagram if you wish. 
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9. (a) Answer the following in relation to enzymes and enzyme immobilisation. 
(i) Briefly explain the term enzyme. 

 
(ii) State one advantage of immobilising enzymes. 

 
(b) During your practical studies, you prepared one enzyme immobilisation and examined 

its application. 
(i) Name the enzyme or cell you immobilised. 

 
(ii) Describe the procedure you used to immobilise the enzyme or cell. 

You may include a labelled diagram if you wish. 

 

 
(iii) Describe how you examined the application of the immobilised enzyme or cell. 
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10. (a) (i) What is meant by dormancy in seeds? 

 
(ii) Give one advantage of seed dormancy for plants. 

 
(b) During your practical studies you investigated the action of digestive enzymes in 

germinating seeds using either starch agar or skimmed milk plates. 
(i) Describe how you set up the apparatus for this investigation. 

You may include a labelled diagram if you wish. 

 

 
(ii) Explain how you knew digestion had occurred. 
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Answerbook for Section C 

Instructions 

Questions for Section C are supplied separately. 

Start each question on a new page.  Write the question number in the box at the top of each page.  
Use the left-hand column to label each part, as shown below. 

There are two pages of graph paper on the next two pages of this answerbook.  On pages with 
graph paper, the box for the question number is at the bottom of the page. 

You do not need to use all of the pages in this answerbook.  If you run out of space in this 
answerbook, you may ask the superintendent for more paper or graph paper. 

Write your answers in blue or black pen.  You may use pencil for sketches, graphs and diagrams 
only.

1 4 
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Section C 
Answer any four questions. 

Write your answers in the answerbook containing Sections A and B. 

11. (a) (i) What is meant by the term pollination? 

(ii) Distinguish between self-pollination and cross-pollination by writing a sentence 
on each type of pollination. (9) 

(b) The diagram shows a wind-pollinated flower. 

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

(ii) Give one adaptation of this 
flower (visible or otherwise) 
that shows it is wind-pollinated. 

(iii) In which of the labelled parts is 
pollen formed? 

(iv) Describe the main events of 
pollen grain development. 

(v) Two fertilisations occur during 
sexual reproduction in 
flowering plants. 
Describe what happens during both of these fertilisations. (27) 

(c) Seeds can have either one or two cotyledons, and can therefore be classified as 
monocotyledonous (monocot) or dicotyledonous (dicot). 

(i) 1. What is a cotyledon? 

2. Give one function of the cotyledon. 

(ii) Other parts of a seed include the testa, plumule and radicle. 
Give one function for each part. 

(iii) Fruit formation often follows seed formation. 
Dispersal of fruit and seeds then occurs. 

1. Give any two methods of fruit and seed dispersal. 

2. Give one reason why fruit and seed dispersal are of benefit to plants. (24) 

C 
A 

B 
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12. (a) Define each of the following terms: ecology; biosphere; conservation. (9) 

(b) The graph shows the fluctuating numbers of prey 
over time in a habitat. 
(i) Copy the graph into your answerbook. 

Then, using a dashed line (- - - -), show how 
the population of the prey’s main predator 
species varies over the same time period. 

(ii) Give a detailed explanation of the graph that 
you have drawn for the predator species. 

(iii) If a disease affected the predator at time X, what would you expect to happen to 
the graph showing the prey?  Explain your answer. 

(iv) Give a role for predation in the overall scheme of nature. 
(v) Human population numbers do not follow a similar pattern to the one shown in 

the graph.  Suggest two reasons for this. (27) 

(c) The diagram below shows a food web from a marine ecosystem. 
Study the food web and answer the questions that follow. 

(i) Give one example of each of the following from the food web shown above: 
1. A producer 
2. A secondary consumer 
3. A top consumer (top carnivore) 

(ii) What is meant by the term producer? 
(iii) Write out a complete food chain from this food web. 
(iv) How many trophic levels are in the food chain you wrote in part (c) (iii) above? 
(v) What is meant by the term trophic? 
(vi) Explain why food chains have a limited number of trophic levels. 
(vii) Name the type of diagram an ecologist may draw to indicate the relative sizes of 

the populations at different trophic levels. (24) 

Nu
m

be
rs

 o
f 

or
ga

ni
sm

s 

Time

Prey

X 

Hermit 
crab 

Seaweed 
Phytoplankton 

Zooplankton 

Salmon 

Seagull 

Shrimp 

Herring 

Seal 

Orca whale Peregrine 
falcon 

Octopus 
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13. (a) Photosynthesis and respiration are metabolic reactions. 
(i) Explain the term metabolism. 
(ii) Distinguish between the terms anabolic and catabolic. (9) 

(b) The image shows a transverse section (TS) through a 
cell organelle involved in aerobic respiration. 
(i) Identify the cell organelle shown in the image. 
(ii) Write out the balanced chemical equation for 

aerobic respiration. 
(iii) Aerobic respiration involves two stages 

(stage 1 and stage 2). 
1. What is the name given to stage 1? 
2. Describe the events in stage 1. 
3. Stage 2 involves the Krebs cycle and the electron transport chain. 

Describe the role of the energy carrier NAD in stage 2. (27) 

(c) The image shows leaf cells under the light 
microscope.  
The cell organelles indicated on the image are 
responsible for photosynthesis, which occurs in two 
stages – the light stage and the light-independent 
stage.  During the light stage, energised electrons 
enter two pathways known as pathway 1 and 
pathway 2. 
(i) Name these cell organelles which are 

responsible for photosynthesis. 
(ii) Where do the energised electrons come from? 
(iii) Briefly describe what happens to these energised electrons in pathway 1. 
(iv) What is another name for the light-independent stage? 
(v) Compounds of the general formula Cx(H2O)y are formed during the light-

independent stage of photosynthesis. 
1. What name is given to the group of compounds described by this general 

formula? 
2. Name the simple molecule from which a plant obtains the protons (H+ ions) 

used to make these compounds. 
3. Name another simple molecule from which plants obtain the carbon (C) 

used to make these compounds. (24) 

Organelles 
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14. (a) (i) In relation to micro-organisms such as bacteria and fungi, describe their 
distribution in nature. 

(ii) Explain the terms asepsis and sterility as applied to micro-organisms. (9) 

(b) Answer the following questions in relation to bacteria. 

(i) Draw the structure of a bacterial cell and label any three parts. 

(ii) Are bacteria prokaryotic or eukaryotic?  Justify your answer. 

(iii) Bacteria reproduce asexually.  Name and describe this process. 

(iv) Some bacteria are pathogenic.  Explain the term pathogenic. 

(v) Antibiotics are used to treat pathogenic bacterial infections, but are often 
misused. 
Give a possible effect of the misuse of antibiotics. (27) 

(c) Viruses are shown in the image. 

(i) Explain the difficulty in describing viruses as 
living organisms. 

(ii) Name the two biochemical components 
that make up all viruses. 

(iii) Describe the process of viral replication. 

(iv) Some viruses can be harmful and some can 
be beneficial. 

1. Give one example of a harmful virus. 

2. Give one way in which viruses can be beneficial. (24) 
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15. (a) (i) What is meant by the term species? 

(ii) Give two causes of variation within a species. (9) 

(b) In snapdragon plants, the allele for tallness is dominant over the allele for dwarfness.  
However, the allele for red flower shows incomplete dominance with the allele for 
white flower.  Pink flower is the phenotype that results in the heterozygous condition.  
The two genes are not linked. 

(i) Explain the underlined terms. 
(ii) A homozygous tall, red snapdragon plant is crossed with a dwarf, pink 

snapdragon plant. 
Using suitable letters, give the genotypes of both plants in the above cross. 

(iii) Using a Punnett square, or otherwise, show the possible genotypes and 
matching phenotypes of the offspring of the cross described above. 

(iv) What percentage of the offspring of the cross have pink flowers? (27) 

(c) Two famous biologists independently developed the theory of evolution by natural 
selection. 

(i) Name these two famous biologists. 

(ii) What is meant by the term evolution? 

(iii) Describe the main points of the theory of natural selection. 

(iv) Give one piece of evidence that supports the theory of natural selection. (24) 
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16. Answer any two of (a), (b), (c), (d). (30, 30) 

(a) The diagram shows the human male reproductive system. 
Answer the questions that follow. 

(i) 1. Give the names of tubes A and B and the 
name of gland C. 

2. Give one function for each structure labelled 
A, B and C. 

(ii) In which part of the male reproductive system does 
meiosis occur? 

(iii) Which part of the male reproductive system is 
directly involved in copulation? 

(iv) Give one cause of male infertility and a corrective measure. 

(v) Give any two methods of contraception. 

(b) The diagram shows an outline of the human 
female body. 
Three important endocrine glands are indicated 
by the letters X, Y and Z. 

(i) Name glands X, Y and Z. 

(ii) Name one hormone secreted by each gland 
and give one function for each named 
hormone. 

(iii) For any named human (male or female) 
hormone, give: 

1. a symptom of its deficiency. 

2. a symptom of its excess. 

3. a corrective measure for either its 
deficiency or excess. 

(iv) Briefly describe the feedback mechanism of 
any one human hormone.  

B 

A 

C 

X 

Y 

Kidney 

Z 
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(c) The photograph shows a plant growing 
towards light. 

(i) What name is given to the growth 
response of plants to light? 

(ii) How does this growth response 
benefit plants? 

(iii) Name any other type of growth 
response in plants. 

(iv) Growth regulators are important in 
plants. 
Explain the term growth regulator. 

(v) Describe the mechanism of any one plant growth response to an external 
stimulus. 

(vi) Give one example of the use of plant growth regulators, e.g. by horticulturists. 

(vii) Plants have adaptations that help in protection. 
Give any two methods plants use to protect themselves. 

(d) Answer the following questions in relation to the human defence system. 

(i) The human defence system can be categorised as the general defence system 
and the specific defence system (immune system). 

1. Name any two methods used by the general defence system. 

2. Name any one organ that is specific to the immune system. 

(ii) The organs of the immune system have lymphocytes that take part in an antigen-
antibody response. 

1. Distinguish between the terms antigen and antibody by writing a sentence 
on each term. 

2. T cells are one type of lymphocyte involved in the antigen-antibody 
response. 
Name the other type of lymphocyte. 

3. There are four types of T cells in the human immune system. 
Name any two types and give one function for each named type. 
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17. Answer any two of (a), (b), (c), (d). (30, 30) 

(a) The graph below shows how the rate of activity of two human digestive 
enzymes (A and B) changes with pH. 

(i) 1. What is the optimal pH of enzyme A? 
2. What is the optimal pH of enzyme B? 

(ii) Which of these enzymes (A or B) is most likely to be found in the stomach? 
Justify your answer. 

(iii) Describe the active site theory of enzyme action to explain enzyme function and 
specificity. 

(iv) Amylase, lipase and protease are three enzymes found in the human digestive 
system. 
Amylase acts on starch, lipase acts on lipids, and protease acts on proteins. 
Give the product(s) of each enzyme. 

(b) Fungi can be classified into saprophytic and parasitic forms. 
(i) Explain the terms saprophytic and parasitic. 
(ii) Rhizopus is an example of a fungus. 

Draw a large labelled diagram of Rhizopus during asexual reproduction. 
Indicate clearly on your diagram which part is involved in asexual reproduction. 

(iii) Answer the following in relation to the life cycle of Rhizopus: 
1. Sexual reproduction in Rhizopus results in the formation of a thick-walled, 

dormant structure that can survive a long time in unsuitable conditions.  
What is the name of this structure? 

2. What happens to the structure you named in part (b) (iii) 1. above if 
suitable conditions return? 

(iv) Fungi can be beneficial. 
Give any two examples of beneficial fungi.  

A B

En
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(c) Answer the following questions in relation to the kidneys and urine formation. 

(i) The kidneys are important in maintaining a constant internal environment within 
the body. 
What term describes the maintenance of a constant internal environment within 
the body? 

(ii) The nephron is the functional unit of the kidney. 
Draw a large labelled diagram of the human nephron and its associated blood 
supply. 

(iii) Give one way in which the composition of blood is different to the composition 
of glomerular filtrate. 

(iv) Large amounts of water are reabsorbed into the blood during urine formation. 

1. Name any two parts of the nephron that reabsorb water. 

2. Name any two other substances that are reabsorbed during urine 
formation. 

(d) The image shows a stage of mitosis in an onion cell. 
Mitosis is a stage of the cell cycle. 

(i) What name is given to the stage of the cell cycle when 
the cell is in a state of non-division? 

(ii) Give any two cell activities that occur during the state 
of non-division. 

(iii) 1. What name is given to the stage of mitosis shown 
in the image? 

2. Explain how you know it is this stage. 

(iv) What stage of mitosis occurs immediately before the 
stage you named in (d) (iii) 1. above? 

(v) Sketch a diagram of a cell with a diploid number of 4 (i.e. 2n = 4) that is at the 
stage of mitosis you named at part (d) (iv) above. 

(vi) What is the function of mitosis in multicellular organisms such as the onion? 

(vii) What name is given to the group of disorders where a cell loses control of 
mitosis and the number of cell divisions? 

 



 

There is no examination material on this page 



Copyright notice
This examination paper may contain text or images for which the State Examinations Commission is not the 
copyright owner, and which may have been adapted, for the purpose of assessment, without the authors’ prior 
consent.  This examination paper has been prepared in accordance with Section 53(5) of the Copyright and 
Related Rights Act, 2000.  Any subsequent use for a purpose other than the intended purpose is not authorised.  
The Commission does not accept liability for any infringement of third-party rights arising from unauthorised 
distribution or use of this examination paper. 

Leaving Certificate – Higher Level

Biology Section C
Tuesday 11 June
Afternoon 2:00 - 5:00

Do not hand this up.

This document will not be returned to the
State Examinations Commission.


	LC025ALP038EV
	LC025ALP040EV


<<
  /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
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /Bahnschrift
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /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
    /Candara-Light
    /Candara-LightItalic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /ComicSansMS-BoldItalic
    /ComicSansMS-Italic
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CorbelLight
    /CorbelLight-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Dubai-Bold
    /Dubai-Light
    /Dubai-Medium
    /Dubai-Regular
    /Ebrima
    /Ebrima-Bold
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Gabriola
    /Gadugi
    /Gadugi-Bold
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /HoloLensMDL2Assets
    /Impact
    /InkFree
    /JavaneseText
    /JuiceITC-Regular
    /KristenITC-Regular
    /Leelawadee
    /LeelawadeeBold
    /Leelawadee-Bold
    /LeelawadeeUI
    /LeelawadeeUI-Bold
    /LeelawadeeUI-Semilight
    /LucidaConsole
    /LucidaHandwriting-Italic
    /LucidaSansUnicode
    /MalgunGothic
    /MalgunGothicBold
    /MalgunGothic-Semilight
    /Marlett
    /MicrosoftHimalaya
    /MicrosoftJhengHeiBold
    /MicrosoftJhengHeiLight
    /MicrosoftJhengHeiRegular
    /MicrosoftJhengHeiUIBold
    /MicrosoftJhengHeiUILight
    /MicrosoftJhengHeiUIRegular
    /MicrosoftNewTaiLue
    /MicrosoftNewTaiLue-Bold
    /MicrosoftPhagsPa
    /MicrosoftPhagsPa-Bold
    /MicrosoftSansSerif
    /MicrosoftTaiLe
    /MicrosoftTaiLe-Bold
    /MicrosoftUighur
    /MicrosoftUighur-Bold
    /MicrosoftYaHei
    /MicrosoftYaHei-Bold
    /MicrosoftYaHeiLight
    /MicrosoftYaHeiUI
    /MicrosoftYaHeiUI-Bold
    /MicrosoftYaHeiUILight
    /Microsoft-Yi-Baiti
    /MingLiU-ExtB
    /Ming-Lt-HKSCS-ExtB
    /Mistral
    /MongolianBaiti
    /MonotypeCorsiva
    /MS-Gothic
    /MSOutlook
    /MS-PGothic
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MVBoli
    /MyanmarText
    /MyanmarText-Bold
    /NirmalaUI
    /NirmalaUI-Bold
    /NirmalaUI-Semilight
    /NSimSun
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /PMingLiU-ExtB
    /Pristina-Regular
    /SegoeMDL2Assets
    /SegoePrint
    /SegoePrint-Bold
    /SegoeScript
    /SegoeScript-Bold
    /SegoeUI
    /SegoeUIBlack
    /SegoeUIBlack-Italic
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUIEmoji
    /SegoeUIHistoric
    /SegoeUI-Italic
    /SegoeUI-Light
    /SegoeUI-LightItalic
    /SegoeUI-Semibold
    /SegoeUI-SemiboldItalic
    /SegoeUI-Semilight
    /SegoeUI-SemilightItalic
    /SegoeUISymbol
    /SimSun
    /SimSun-ExtB
    /SitkaBanner
    /SitkaBanner-Bold
    /SitkaBanner-BoldItalic
    /SitkaBanner-Italic
    /SitkaDisplay
    /SitkaDisplay-Bold
    /SitkaDisplay-BoldItalic
    /SitkaDisplay-Italic
    /SitkaHeading
    /SitkaHeading-Bold
    /SitkaHeading-BoldItalic
    /SitkaHeading-Italic
    /SitkaSmall
    /SitkaSmall-Bold
    /SitkaSmall-BoldItalic
    /SitkaSmall-Italic
    /SitkaSubheading
    /SitkaSubheading-Bold
    /SitkaSubheading-BoldItalic
    /SitkaSubheading-Italic
    /SitkaText
    /SitkaText-Bold
    /SitkaText-BoldItalic
    /SitkaText-Italic
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /YuGothic-Bold
    /YuGothic-Light
    /YuGothic-Medium
    /YuGothic-Regular
    /YuGothicUI-Bold
    /YuGothicUI-Light
    /YuGothicUI-Regular
    /YuGothicUI-Semibold
    /YuGothicUI-Semilight
    /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 [595.276 841.890]
>> setpagedevice



<<
  /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
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /Bahnschrift
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /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
    /Candara-Light
    /Candara-LightItalic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /ComicSansMS-BoldItalic
    /ComicSansMS-Italic
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CorbelLight
    /CorbelLight-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Dubai-Bold
    /Dubai-Light
    /Dubai-Medium
    /Dubai-Regular
    /Ebrima
    /Ebrima-Bold
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Gabriola
    /Gadugi
    /Gadugi-Bold
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /HoloLensMDL2Assets
    /Impact
    /InkFree
    /JavaneseText
    /JuiceITC-Regular
    /KristenITC-Regular
    /Leelawadee
    /LeelawadeeBold
    /Leelawadee-Bold
    /LeelawadeeUI
    /LeelawadeeUI-Bold
    /LeelawadeeUI-Semilight
    /LucidaConsole
    /LucidaHandwriting-Italic
    /LucidaSansUnicode
    /MalgunGothic
    /MalgunGothicBold
    /MalgunGothic-Semilight
    /Marlett
    /MicrosoftHimalaya
    /MicrosoftJhengHeiBold
    /MicrosoftJhengHeiLight
    /MicrosoftJhengHeiRegular
    /MicrosoftJhengHeiUIBold
    /MicrosoftJhengHeiUILight
    /MicrosoftJhengHeiUIRegular
    /MicrosoftNewTaiLue
    /MicrosoftNewTaiLue-Bold
    /MicrosoftPhagsPa
    /MicrosoftPhagsPa-Bold
    /MicrosoftSansSerif
    /MicrosoftTaiLe
    /MicrosoftTaiLe-Bold
    /MicrosoftUighur
    /MicrosoftUighur-Bold
    /MicrosoftYaHei
    /MicrosoftYaHei-Bold
    /MicrosoftYaHeiLight
    /MicrosoftYaHeiUI
    /MicrosoftYaHeiUI-Bold
    /MicrosoftYaHeiUILight
    /Microsoft-Yi-Baiti
    /MingLiU-ExtB
    /Ming-Lt-HKSCS-ExtB
    /Mistral
    /MongolianBaiti
    /MonotypeCorsiva
    /MS-Gothic
    /MSOutlook
    /MS-PGothic
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MVBoli
    /MyanmarText
    /MyanmarText-Bold
    /NirmalaUI
    /NirmalaUI-Bold
    /NirmalaUI-Semilight
    /NSimSun
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /PMingLiU-ExtB
    /Pristina-Regular
    /SegoeMDL2Assets
    /SegoePrint
    /SegoePrint-Bold
    /SegoeScript
    /SegoeScript-Bold
    /SegoeUI
    /SegoeUIBlack
    /SegoeUIBlack-Italic
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUIEmoji
    /SegoeUIHistoric
    /SegoeUI-Italic
    /SegoeUI-Light
    /SegoeUI-LightItalic
    /SegoeUI-Semibold
    /SegoeUI-SemiboldItalic
    /SegoeUI-Semilight
    /SegoeUI-SemilightItalic
    /SegoeUISymbol
    /SimSun
    /SimSun-ExtB
    /SitkaBanner
    /SitkaBanner-Bold
    /SitkaBanner-BoldItalic
    /SitkaBanner-Italic
    /SitkaDisplay
    /SitkaDisplay-Bold
    /SitkaDisplay-BoldItalic
    /SitkaDisplay-Italic
    /SitkaHeading
    /SitkaHeading-Bold
    /SitkaHeading-BoldItalic
    /SitkaHeading-Italic
    /SitkaSmall
    /SitkaSmall-Bold
    /SitkaSmall-BoldItalic
    /SitkaSmall-Italic
    /SitkaSubheading
    /SitkaSubheading-Bold
    /SitkaSubheading-BoldItalic
    /SitkaSubheading-Italic
    /SitkaText
    /SitkaText-Bold
    /SitkaText-BoldItalic
    /SitkaText-Italic
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /YuGothic-Bold
    /YuGothic-Light
    /YuGothic-Medium
    /YuGothic-Regular
    /YuGothicUI-Bold
    /YuGothicUI-Light
    /YuGothicUI-Regular
    /YuGothicUI-Semibold
    /YuGothicUI-Semilight
    /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 [595.276 841.890]
>> setpagedevice




