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Coimisiún na Scrúduithe Stáit 
State Examinations Commission 

 
JUNIOR CERTIFICATE EXAMINATION, 2017 

 
SCIENCE – HIGHER LEVEL 

 
MONDAY, 12 JUNE – AFTERNOON, 2.00 – 4.00  

 
INSTRUCTIONS 

 
1. Write your examination number in the box provided on this page. 
2. Answer all questions. 
3. Answer the questions in the spaces provided in this booklet. If you require extra 

space, there is a blank page provided at the back of this booklet. 
4. The use of the Formulae and Tables booklet approved for use in the 

State Examinations is permitted. A copy may be obtained from the examination 
superintendent. 
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Q.7 (52)  
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Q.9 (39)  
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Bonus for Irish  
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Coursework A (60)  
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Grand Total (600)  
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Biology 
Question 1 (52) 

 

(a) (i) Which characteristic of living things allows an organism to release energy from 

food? ______________________________________________________________ 

 (ii) Which characteristic of living things allows the continuation of a species? 

  ___________________________________________________________________ 

 

(b)  The diagram shows how a student could demonstrate that exhaled air 

contains more carbon dioxide than inhaled air. 

 

 

 

 

 

 

 

 (i) What solution S is used to detect carbon dioxide? __________________________ 

 (ii) Name the other waste product of aerobic respiration, other than carbon dioxide. 

  ___________________________________________________________________ 

 

(c) (i) Why do foxes have large canine teeth? 

  ____________________________________ 

  ____________________________________ 

 (ii) Why do rabbits have large incisor teeth? 

  ____________________________________ 

  ____________________________________ 

 

(d)  State a function of the red blood cells and a function of the plasma in the blood. 

  Red blood cells ______________________________________________________ 

  Plasma _____________________________________________________________ 

For 
examiner 
use only 
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(e)  The picture shows a nutrient agar dish in which colonies 

of micro-organisms have grown. 

 (i) Name one type of micro-organism. 

  _________________________________________________ 

 (ii) What is the function of the nutrient agar? 

  _________________________________________________ 

 

(f)  Distinguish between digestion and excretion. 

  Digestion ___________________________________________________________ 

  ___________________________________________________________________ 

  Excretion ___________________________________________________________ 

  ___________________________________________________________________ 

 

(g)  Complete the following word equation for photosynthesis. 

 

  Water   +     ________________       Glucose  +    ________________    

 

 

(h)  The diagram shows the human male reproductive system. 

 

 

 

 

 

 

 

 (i) Name the parts labelled X and Y. 

  X __________________________________________________________________ 

  Y __________________________________________________________________ 

 (ii) Name the male gamete produced in X. ___________________________________ 

 (iii) Name tube Z that is part of the male reproductive system and part of the urinary 

system. ____________________________________________________________ 

(7 × 6 + 1 × 10) 

For 
examiner 
use only 
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Question 2 (39) 

 

(a)  A group of students carried out a line 

transect study to show the distribution 

of the daisy, a common wildflower plant, 

in a grassland habitat. 

  One end of a string was staked next to the 

trunk of a tree and the other end was 

staked 8 m away from the tree, as shown. 

  The string had knots at 1 m intervals. The number of daisy plants touching 

the string in each 1 m interval (station) is given in the table below. 

  Station 1 was nearest the tree.  (15) 

Station 1 2 3 4 5 6 7 8 

Number of daisy plants 0 2 3 5 7 8 7 6 

 

 (i) Using the results in the table, draw a suitable graph to show the relationship 

between the number of daisy plants and the distance from the tree. 

 

 

 

 

 

 

 

 

 (ii) Suggest a reason why there were no daisy plants in the first interval (Station 1). 

  ___________________________________________________________________ 

  ___________________________________________________________________ 

 (iii) Name another method that could be used to investigate the distribution 

of the daisy plant in a habitat. 

  ___________________________________________________________________ 
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(b)  An experiment was set up to test the action of the enzyme amylase on starch. (15) 

  Test tube X contained starch solution and amylase. 

  Test tube Y contained starch solution only. 

  Both test tubes were placed in a water bath at 37 °C for ten minutes. 

 

 

 

 

 

 

 (i) Why was the temperature of the water bath set at 37 °C? 

  ___________________________________________________________________ 

  ___________________________________________________________________ 

 (ii) After ten minutes, a chemical was used to test for the presence of starch in each 

test tube. 

  Name the chemical used. ______________________________________________ 

 (iii) State the final colour you would expect to see in each of the two test tubes 

after the addition of this chemical. 

  X ________________________________ Y ________________________________ 

 (iv) Identify the product of the action of the enzyme amylase on starch. 

  ___________________________________________________________________ 

 

(c)  Fertilisation is the fusion of a male gamete and a female gamete. (9) 

 (i)   Name the part of the flower that produces the male gamete. 

  ________________________________________ 

 (ii) On the diagram of the flower on the right, 

label with the letter F the arrow that points 

to the place where fertilisation occurs. 

 (iii) Name the stage that follows fertilisation 

in the lifecycle of a typical flowering plant. 

  ________________________________________ 

  

For 
examiner 
use only 
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Question 3 (39) 

 

(a)  With the aid of a labelled diagram, describe an experiment to investigate 

the conversion of the chemical energy in food into heat energy. (9) 

  _____________________________________ 

  _____________________________________ 

  _____________________________________ 

  _____________________________________ 

  _____________________________________ 

  _____________________________________ 

  _____________________________________ 

  _____________________________________ 

  _____________________________________ 

  _____________________________________ 

  _____________________________________ 

  _____________________________________ 

 

 

(b)  The skeleton supports and protects the organs of the body. (12) 

 (i) Name an organ protected by the ribcage. 

  ____________________________________________ 

 (ii)  Explain how the body can change the position 

of a bone to bring about movement. 

  ____________________________________________ 

  ____________________________________________ 

  ____________________________________________ 

  ____________________________________________ 

  ____________________________________________ 

  ____________________________________________ 

 (iii) Name a mineral that is essential for strong bones 

and healthy teeth. 

  ____________________________________________  

Labelled diagram
 

For 
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(c)  The diagram shows the human eye, a sense organ.  (18) 

 (i) Label with the letter X the part of the eye 

that focuses light onto the retina. 

 (ii) Name the part of the eye that controls 

the size of the pupil. 

  ____________________________________ 

 

 

 

 (iii) Place a tick () in the box under the diagram of how an eye appears in bright light.  

 

 

 

 (iv) What is the central nervous system? 

  __________________________________________________________________ 

  __________________________________________________________________ 

 

 (v) Distinguish between sensory nerves and motor nerves. 

  Sensory ____________________________________________________________ 

  ___________________________________________________________________ 

  Motor _____________________________________________________________ 

  ___________________________________________________________________ 

  

For 
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Chemistry 

Question 4 (52) 

 

(a)  Water                             Chlorine                             Sodium                             Iron sulfide 

   

  Two of the chemicals listed above are elements and two of them are compounds. 

  Circle the two compounds. 

 

(b) (i) Identify the state of matter (solid, liquid or gas) that has no shape of its own and 

cannot be compressed. 

  ___________________________________________________________________ 

 (ii) What is meant by evaporation? 

  ___________________________________________________________________ 

 

(c)  Air is a mixture of gases. 

 (i) What is the most abundant gas in air? 

  _____________________________________________ 

 (ii) The arrangement shown on the right was used 

to demonstrate the presence of water vapour in air. 

What chemical could be used to detect 

the water droplets? 

  _____________________________________________ 

 

 

(d) (i) Why is the tripod shown in the diagram usually made of iron? 

______________________________________________________ 

  ______________________________________________________ 

 (ii) State one method of preventing this piece of equipment from 

rusting. _______________________________________________ 

  ______________________________________________________ 

  

For 
examiner 
use only 
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(e)  Alkali metals, such as sodium (Na), react vigorously with water. 

  Complete the word equation for the reaction between 

sodium and water. 

 

  Sodium   +   Water  ___________________    +    ___________________ 

 

(f) (i) What property of Cu makes it suitable for use in electrical wiring? 

  ___________________________________________________________________ 

 (ii) What property of Au makes it suitable for use in jewellery? 

  ___________________________________________________________________ 

 

(g)  Methane (CH4) is an example of a fossil fuel. 

  Methane is also a hydrocarbon. 

 (i) Name another fossil fuel. _________________________ 

 (ii) Name one compound formed when a hydrocarbon is 

burned completely. ______________________________ 

 

(h)  The diagram shows an atom that has seven positive sub-atomic particles. 

 

 (i) Name the type of sub-atomic particle that has 

a positive charge. 

  _________________________________________ 

 (ii) Name the type of sub-atomic particle that has 

a negative charge. 

  _________________________________________ 

 (iii) Name the part of the atom where the positive charges are located. 

___________________________________________________________________ 

 (iv) Identify the element whose atom is shown in the diagram. 

  ___________________________________________________________________ 

  

For 
examiner 
use only 
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11 

Na 
22.99 

(7 × 6 + 1 × 10) 
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Question 5 (39) 

 

(a)  Describe an experiment to separate the components of a mixture of inks 

in a marker pen. 

  Drawing a labelled diagram may help your answer. (9) 

________________________________ 

________________________________ 

________________________________ 

________________________________ 

________________________________ 

________________________________ 

________________________________ 

________________________________ 

________________________________ 

________________________________ 

________________________________ 

________________________________ 

 

 

(b)  The diagram shows the apparatus used 

to purify a sample of water containing 

impurity X, a solid. (12) 

 (i) Name the separation process shown. 

  ________________________________ 

 (ii) Name the piece of apparatus labelled C. 

  ________________________________ 

 (iii)  Name the change of state that occurs 

in C. ____________________________ 

 (iv)  Which arrow, A or B, points to the 

location of most of impurity X at the 

end of the process? ________________ 

  

C 

A 

B 

For 
examiner 
use only 
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(c)  A student carried out a titration of hydrochloric acid (HCl) against 

sodium hydroxide (NaOH) using the apparatus shown. 

At the start of the experiment a coloured chemical is 

added to the NaOH. (18) 

 (i) Name the coloured chemical added to the NaOH. 

  ____________________________________________ 

 (ii) What is the purpose of adding this chemical? 

  ____________________________________________ 

  ____________________________________________ 

  ____________________________________________ 

 (iii) Name the piece of equipment labelled X. 

  ____________________________________________ 

 (iv) The student noted the volume of HCl added to NaOH 

and then repeated the procedure twice more. 

The results are shown in the table below. 

  Calculate the average volume of HCl added. 

 

 

 (v) Describe the next steps the student would take to prepare a pure sample 

of sodium chloride (NaCl). 

  ___________________________________________________________________ 

  ___________________________________________________________________ 

  ___________________________________________________________________ 

  ___________________________________________________________________ 

  ___________________________________________________________________ 

  ___________________________________________________________________ 

  ___________________________________________________________________ 

Titration Volume of HCl (cm³) 

1 19.7 

2 19.2 

3 19.3 

X 

HCl 

NaOH 

For 
examiner 
use only 
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Question 6 (39) 

 

(a)  The atoms in a molecule of oxygen (O2) are covalently bonded. (18) 

 (i) Draw a diagram to show the covalent bonding in O2. 

  In your diagram, include the location of all the electrons.   

 

 

 

 

 

 

 

 

 

 (ii) Ionic bonding is another type of bonding. Magnesium oxide (MgO) is an example 

of a compound that has ionic bonding. Describe how magnesium and oxygen 

atoms form the ionic compound MgO. 

  ___________________________________________________________________ 

  ___________________________________________________________________ 

  ___________________________________________________________________ 

 (iii) Describe how the apparatus shown could 

be used to test whether a solution 

contained an ionic compound 

or a covalent compound. 

  _____________________________________ 

  _____________________________________ 

  _____________________________________ 

  Why would it be concluded that the solution 

contained an ionic compound?   

  _____________________________________ 

  _____________________________________ 

  _____________________________________  

For 
examiner 
use only 
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(b)  The diagram shows how water can be broken down into its elements using 

electrolysis. (6) 

 (i) How could gas A be tested to confirm its identity? 

  ____________________________________________ 

  ____________________________________________ 

  ____________________________________________ 

 (ii) Why was sulfuric acid added to the water at the 

beginning of the experiment? 

  ____________________________________________ 

  ____________________________________________ 

  ____________________________________________ 

 

 

 

(c)  Carbon dioxide gas can be prepared in the laboratory.  (15) 

 (i) Write the balanced chemical equation for this reaction. 

  

 

 

 

 (ii) Carbon dioxide gas was tested with moist blue and moist red litmus paper. 

Indicate the final colour of each litmus paper in the box provided. 

Tested with: Moist blue litmus Moist red litmus 

Final colour:   

 

  What conclusion was reached about carbon dioxide gas from this test result? 

  ___________________________________________________________________ 

  

For 
examiner 
use only 
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Physics 
Question 7 (52) 

 

(a)  A flask of warm air with a tube connected to it was heated gently. 

  The top of the tube was then placed under water, 

as shown. 

 (i) What is observed as the air cools? 

  __________________________________________ 

 (ii) Explain this observation. _______________________________________________ 

 

(b)  Micheál completes one lap of a running track at 

a constant speed of 6 m s−1. 

 (i) Does he have the same velocity at A and B? ________ 

 (ii) Explain your answer. ___________________________ 

  ____________________________________________ 

 

(c)  The diagram shows the inside of a three-pin plug. 

 (i) What colour is the plastic coating on the wire labelled X? 

  _______________________________________________ 

 (ii) What is the function of the fuse in a plug? 

  _______________________________________________ 

 

(d)  A block of ice at –20 °C was 

heated at a constant rate. 

Its temperature was graphed 

against time, as shown. 

 (i) What change of state occurs 

between A and B?  

  _________________________ 

 (ii) What term is used to describe the type of heat gained between A and B? 

  ___________________________________________________________________ 

For 
examiner 
use only 

 
(1)   (2) 

For 
examiner 
use only 

 
(1)        (2) 

Warm air 

Water 

X

Fu
se

 

B 

A

A 
B

Te
m

pe
ra

tu
re

 (°
C)

 

0 °C 

100 

Time (minutes) 



Page 15 of 20 

(e) (i)  A bar magnet is suspended from a wooden retort stand, 

as shown. Explain why it always comes to rest with the 

north pole of the magnet pointing north. 

  __________________________________________________ 

 (ii)  What happens when the north pole of another magnet is 

brought near the north pole of the suspended magnet? 

  ___________________________________________________________________ 

 

(f)  A spring was suspended and equal weights were added to it, 

one at a time. 

  The extension of the spring was noted each time. 

  When the first weight was added, the extension was 2 cm. 

 (i) What is the total extension when the second weight is added? ________________ 

 (ii) Explain your answer.__________________________________________________ 

 

(g)  The force of friction exists between the tyres of a car and the surface of a road. 

 (i) How can this force be useful to a driver? 

________________________________________ 

  ________________________________________ 

 (ii) Explain how friction affects the tyres. 

  ___________________________________________________________________ 

 

(h) (i) An elephant has a mass of 2400 kg. 

Calculate the weight of the elephant. 

 (ii) What is the unit of weight? 

______________________________ 

 (iii)  Calculate the pressure exerted by the elephant on the ground, assuming that 

the total area of its feet is 0.8 m2. 

  

For 
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use only 
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Question 8 (39) 

 

(a)  The Sun is a luminous object. It is our primary source of energy. (15) 

 (i) What is energy? _____________________________________________________ 

  ___________________________________________________________________ 

 (ii) Explain why the Sun is considered our primary source of energy. 

  ___________________________________________________________________ 

  ___________________________________________________________________ 

 (iii) How is heat from the Sun transferred to the Earth? 

  ___________________________________________________________________ 

 (iv)  The Moon is a non-luminous object. Explain how it is often visible at night. 

  ___________________________________________________________________ 

 (v) Nuclear fusion is the source of the Sun’s energy. State one disadvantage of using 

nuclear energy on Earth. 

  ___________________________________________________________________ 

  ___________________________________________________________________ 

 

 

(b)  The diagram shows the shadow cast by an apple when light shines on it.        (6) 

 

 

 

 

 

 

 

 (i) Is the light source that created the shadow located at A, B or C? _______________ 

 (ii) Explain how the shadow is formed. 

  ___________________________________________________________________ 

  ___________________________________________________________________ 

  

For 
examiner 
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(c)  Sound is a form of energy. It is produced by vibrations. (18) 

  An electric bell is ringing inside a 

glass jar as shown. 

  A vacuum pump is used to remove 

the air from inside the jar. 

  The bell continues to vibrate. 

 (i) What is observed as a result of the air 

being removed from the jar? 

  ________________________________ 

  ________________________________ 

 (ii) Explain this observation. _______________________________________________ 

  ___________________________________________________________________ 

 (iii) Do light waves or sound waves travel faster in air? 

  ___________________________________________________________________ 

  Describe an example that supports your answer. 

  ___________________________________________________________________ 

  ___________________________________________________________________ 

 (iv)   Commercial fishing boats use sonar to 

locate shoals of fish. They locate the fish by 

sending a sound wave from a boat and then 

detecting the sound wave reflected from 

the shoal. 

  The sound wave from a boat travels to a 

shoal of fish and its reflection travels back 

to the boat. The shoal is 150 m below the 

boat. 

  The sound wave is detected 0.2 s 

after it is sent. 

  Calculate the speed of sound in 

water. 

  

For 
examiner 
use only 
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Question 9 (39) 

 

(a)  A student used the circuit shown to investigate 

the relationship between the potential difference 

(voltage) across a resistor and the current flowing 

through it. 

  The results are given in the table below.  (21) 

 

 

(i) Draw a graph of voltage against current for these results. 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
  

 (ii) What is the relationship between voltage and current shown by your graph? 

  ___________________________________________________________________ 

 (iii) Calculate the resistance of the resistor.  

 (iv) What happens to the resistor when 

current flows through it?  

________________________________ 

  ________________________________  

Voltage (V) 2 4 6 8 10 

Current (A) 3.6 7.2 10.8 14.4 18.0 

A 

V 

R 
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use only 
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(b)  The diagram shows a circuit containing a light-dependent 

resistor (LDR) attached across an ohmmeter. 

  Light from a lamp shines directly on the LDR.  (9) 

 (i) How could the intensity of the light shining on the LDR be 

changed? ____________________________________________ 

  ____________________________________________________ 

 (ii) Using the axes on the right, sketch a graph to show 

how the resistance of the LDR is affected by 

light intensity. 

 (iii) State one use of an LDR. 

  __________________________________________ 

  __________________________________________ 

 

 

(c)  A student set up the circuits shown to investigate how current flows through 

a light emitting diode (LED). (9) 

 

 

 

 

 

 

 

 

 

 (i)  In which circuit, A or B, would the LED light up when the switch is closed? _______ 

 (ii) Explain your answer. __________________________________________________ 

 (iii)  State an advantage of using an LED instead of a filament bulb. 

  ___________________________________________________________________ 

  ___________________________________________________________________ 
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EXTRA WORK SPACE 

Indicate clearly the number and part of the question(s) that you are answering. 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 

For 
examiner 
use only 

 
(1)        (2) 



<<
  /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
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Aharoni-Bold
    /Algerian
    /Amienne
    /Amienne-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
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /Arnprior
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Baveuse
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /Berylium
    /Berylium-BoldItalic
    /Biondi
    /Biondi-Light
    /BlackadderITC-Regular
    /BlueHighway
    /BlueHighway-Bold
    /BlueHighwayCondensed
    /BlueHighwayDType
    /BlueHighwayLinocut
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /Boopee
    /Boopee-Bold
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScriptMT
    /BurnstownDam
    /Byington
    /Byington-Bold
    /Byington-Italic
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /Calibri-Light
    /Calibri-LightItalic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /CarbonBlock
    /Castellar
    /Catriel
    /Catriel-Bold
    /Catriel-BoldItalic
    /Catriel-Italic
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /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
    /CreditValley
    /CreditValley-Bold
    /CreditValley-BoldItalic
    /CreditValley-Italic
    /CurlzMT
    /DaunPenh
    /David
    /David-Bold
    /DFKaiShu-SB-Estd-BF
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DokChampa
    /Dotum
    /DotumChe
    /EarwigFactory
    /Ebrima
    /Ebrima-Bold
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuphemiaCAS
    /EuphorigenicS
    /FangSong
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Gabriola
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Gautami-Bold
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /Gisha
    /Gisha-Bold
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HeavyHeap
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HurryUp
    /Huxtable
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /IskoolaPota
    /IskoolaPota-Bold
    /JasmineUPC
    /JasmineUPCBold
    /JasmineUPCBoldItalic
    /JasmineUPCItalic
    /Jokerman-Regular
    /JuiceITC-Regular
    /KaiTi
    /Kalinga
    /Kalinga-Bold
    /Kartika
    /Kartika-Bold
    /KhmerUI
    /KhmerUI-Bold
    /KodchiangUPC
    /KodchiangUPCBold
    /KodchiangUPCBoldItalic
    /KodchiangUPCItalic
    /Kokila
    /Kokila-Bold
    /Kokila-BoldItalic
    /Kokila-Italic
    /Kredit
    /KristenITC-Regular
    /KunstlerScript
    /LaoUI
    /LaoUI-Bold
    /Latha
    /Latha-Bold
    /LatinWide
    /Leelawadee
    /Leelawadee-Bold
    /LevenimMT
    /LevenimMT-Bold
    /Ligurino
    /Ligurino-Bold
    /LigurinoCondensed
    /Ligurino-Italic
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Magneto-Bold
    /MaiandraGD-Regular
    /MalgunGothic
    /MalgunGothicBold
    /MalgunGothicRegular
    /Mangal
    /Mangal-Bold
    /Marlett
    /MaturaMTScriptCapitals
    /Meiryo
    /Meiryo-Bold
    /Meiryo-BoldItalic
    /Meiryo-Italic
    /MeiryoUI
    /MeiryoUI-Bold
    /MeiryoUI-BoldItalic
    /MeiryoUI-Italic
    /MicrosoftHimalaya
    /MicrosoftJhengHeiBold
    /MicrosoftJhengHeiRegular
    /MicrosoftNewTaiLue
    /MicrosoftNewTaiLue-Bold
    /MicrosoftPhagsPa
    /MicrosoftPhagsPa-Bold
    /MicrosoftSansSerif
    /MicrosoftTaiLe
    /MicrosoftTaiLe-Bold
    /MicrosoftUighur
    /MicrosoftYaHei
    /MicrosoftYaHei-Bold
    /Microsoft-Yi-Baiti
    /MingLiU
    /MingLiU-ExtB
    /Ming-Lt-HKSCS-ExtB
    /Ming-Lt-HKSCS-UNI-H
    /MinyaNouvelle
    /MinyaNouvelleBold
    /MinyaNouvelleBoldItalic
    /MinyaNouvelleItalic
    /Miriam
    /MiriamFixed
    /Mistral
    /Modern-Regular
    /MongolianBaiti
    /MonotypeCorsiva
    /MoolBoran
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /Mufferaw
    /MVBoli
    /Narkisim
    /Neuropol
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NSimSun
    /Nyala-Regular
    /OCRAExtended
    /OldEnglishTextMT
    /Onyx
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PlanetBenson2
    /PlantagenetCherokee
    /Playbill
    /PMingLiU
    /PMingLiU-ExtB
    /PoorRichard-Regular
    /Pristina-Regular
    /Pupcat
    /Raavi
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rod
    /SakkalMajalla
    /SakkalMajallaBold
    /ScriptMTBold
    /SegoePrint
    /SegoePrint-Bold
    /SegoeScript
    /SegoeScript-Bold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SegoeUI-Light
    /SegoeUI-SemiBold
    /SegoeUISymbol
    /ShonarBangla
    /ShonarBangla-Bold
    /ShowcardGothic-Reg
    /Shruti
    /Shruti-Bold
    /SimHei
    /SimplifiedArabic
    /SimplifiedArabic-Bold
    /SimplifiedArabicFixed
    /SimSun
    /SimSun-ExtB
    /SnapITC-Regular
    /Stencil
    /Stereofidelic
    /SybilGreen
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tandelle
    /Tandelle-Bold
    /Tandelle-BoldItalic
    /Tandelle-Italic
    /Teen
    /Teen-Bold
    /Teen-BoldItalic
    /Teen-Italic
    /TeenLight
    /TeenLight-Italic
    /TempusSansITC
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TraditionalArabic
    /TraditionalArabic-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga
    /Tunga-Bold
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Utsaah
    /Utsaah-Bold
    /Utsaah-BoldItalic
    /Utsaah-Italic
    /Vani
    /Vani-Bold
    /VelvendaCooler
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vijaya
    /Vijaya-Bold
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Vrinda-Bold
    /Waker
    /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


