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Note to teachers and students on the use of published marking schemes 

Marking schemes published by the State Examinations Commission are not intended to be 

standalone documents.  They are an essential resource for examiners who receive training 

in the correct interpretation and application of the scheme.  This training involves, among 

other things, marking samples of student work and discussing the marks awarded, so as to 

clarify the correct application of the scheme.  The work of examiners is subsequently 

monitored by Advising Examiners to ensure consistent and accurate application of the 

marking scheme.  This process is overseen by the Chief Examiner, usually assisted by a Chief 

Advising Examiner.  The Chief Examiner is the final authority regarding whether or not the 

marking scheme has been correctly applied to any piece of candidate work. 

Marking schemes are working documents.  While a draft marking scheme is prepared in 

advance of the examination, the scheme is not finalised until examiners have applied it to 

candidates’ work and the feedback from all examiners has been collated and considered in 

light of the full range of responses of candidates, the overall level of difficulty of the 

examination and the need to maintain consistency in standards from year to year.  This 

published document contains the finalised scheme, as it was applied to all candidates’ work. 

In the case of marking schemes that include model solutions or answers, it should be noted 

that these are not intended to be exhaustive.  Variations and alternatives may also be 

acceptable.  Examiners must consider all answers on their merits, and will have consulted 

with their Advising Examiners when in doubt. 

Future Marking Schemes 

Assumptions about future marking schemes on the basis of past schemes should be 

avoided.  While the underlying assessment principles remain the same, the details of the 

marking of a particular type of question may change in the context of the contribution of 

that question to the overall examination in a given year.  The Chief Examiner in any given 

year has the responsibility to determine how best to ensure the fair and accurate 

assessment of candidates’ work and to ensure consistency in the standard of the 

assessment from year to year.  Accordingly, aspects of the structure, detail and application 

of the marking scheme for a particular examination are subject to change from one year to 

the next without notice. 
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Ques on 1             (29 marks) 
(a) (i) Material @ 2 marks                                                        

(ii) One reason @ 2 marks
(iii) Two advantages @ 2 marks each 

(b) (i) One advantage @ 2 marks
(ii) One applica on @ 2 marks

(c) (i) Two reasons @ 1 mark each
(ii) Explana on @ 2 marks
(iii) Correct selec on @ 1 mark
(iv) Name @  2 marks

(d) (i) Explana on @ 2 marks         
(ii) Circuit @ 4 marks 

(e) (i) Explana on @ 2 marks
(ii) One reason @ 2 marks

Ques on 2           (29 marks) 
(a) (i) Three processes @ 1 mark each

(ii) One advantage @ 2 marks

(b) One advantage @ 2 marks
One disadvantage @ 2 marks

(c) (i)  Explana on @ 2 mark
(ii) One benefit @ 2 marks
(iii) Explana on @ 2 marks
(iv) Func on @ 2 marks

(d) (i)    Explana on @ 1 mark
(ii) One applica on @ 2 marks  

(e) (i)     Correct selec on @ 1 mark
(ii) Explana on @ 1 mark

(f) (i)    Two metals @ 1 mark each
(ii) Design and rendered sketch

          @ 5 marks        

Ques on 3           (35 marks) 
(a) Complete table @ 4 marks

(b) Advantage @ 2 marks
Disadvantage @ 2 marks

(c) (i)  Correct selec on @ 2 marks
(ii) Explana on @ 2 mark
(iii) One precau on @ 1 mark

(d) (i) One advantage @ 2 marks
(ii) Explana on @ 2 marks

(e) (i) Explana on @ 2 marks
(ii) One reason @ 2 marks

(f) (i) One advantage @ 2 marks
(ii) One reason @ 2 marks
(iii) Explana on @ 2 marks

(g) (i) One reason @ 1 mark
(ii) Complete table @ 4 marks
(iii) Complete table @ 2 marks
(iv) Explana on @ 1 mark

Ques on 4           (27 marks) 
(a) (i) Descrip on @ 2 marks

(ii) Design and rendered sketch
 @ 5 marks       

(b) (i) Match four @ 1 mark each
(ii) Explana on @ 1 mark

(c) (i) Func on @ 2 marks
(ii) Two precau ons @ 2 marks each
(iii) Correct conversion @ 2 marks

(d) (i) Correct selec on @ 2 marks
(ii) Calcula on @ 2 marks
(iii) Func on @ 1 mark

(e) Posi ve impact @ 1 mark
Nega ve impact @ 1 mark

Outline Marking Scheme 2025 
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Ques on 1 
(a) An outdoor light fi ed with a Light Emi ng Diode (LED) is shown. 
 

(i) Name one suitable material for the manufacture of  the 
 body of the outdoor light shown.               

 
 

 

(ii) State one reason for the selec on of your chosen material. 
 

 
 

  
(iii) Describe two advantages of using LED ligh ng. 

 

(b) The smart pet collar shown uses Global Posi oning System (GPS) technology.   

 (i)  Describe one advantage of using GPS technology in a pet collar.  

 
(ii)  State one other applica on for GPS technology. 

Material: Aluminium.  

Reason for selec on: Aluminium is a light material ……….. 

(or a relatively cheap material or easy to assemble or 

have an attractive finish applied).  

Advantage 1: LED technology tends to be more robust and therefore have a  

long life cycle. 

 

Advantage 2: LED’s tend to be very energy efficient resulting in reduced energy 

costs. 

 

Smart pet collar 

Applica on: GPS technology is used in a variety of applications from satnavs to  

mapping, farming and sport. 

 

Descrip on: The use of GPS technology will allow the  

pet owner to monitor the location of their pet in real 

time. This provides the owner with the ability to  

quickly locate their pet if they wander off or get lost. 

 

Outdoor LED light 

One material @ 2 marks 

One reason @ 2 marks 

Two advantages @ 2 marks each 

One advantage @ 2 marks 

One applica on @ 2 marks 

Body 
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(c) The fishing rod shown is made from carbon fibre and has a foam handle. 
 

  (i) State two reasons for using carbon fibre for the 
  manufacture of the fishing rod shown. 

 

 

 
 

 
 

 
 
(ii) Explain why foam is used for the handle of the fishing rod. 

 
 
 
 
 
 
 
 
 
 (iii) Select the type of force ac ng on the fishing line shown.  
 
 
 
 
 
 
 
 

 
 (iv) Metal fishing weights are o en a ached to a fishing line to help the bait to sink.  
 

  Name one metal which would be suitable for the manufacture  
  of fishing weights. 

Explana on: Foam will provide a soft and comfortable 

handle that is easy to grip. Foam is also durable and  

wear resistant. 

 

 

Reason 1: Carbon fibre has an excellent strength-to-  

weight ratio. 

 

foam 
handle 

carbon fibre 
rod 

Reason 2: Carbon fibre will not corrode when exposed to 

water. 

 

Name of metal: Lead.  
Metal fishing 

weights 

Explana on @ 2 marks 

Two reasons @ 1 mark each 

Iden fy @ 1 mark 

Name @ 2 marks 

Type of force Selec on 
( ck one) 

Compression Force  

Tension Force  
Shear Force  
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(d) A DPDT switch is used to raise or lower the motorised window blind shown. 
(d)  

 (i) Explain the meaning of DPDT. 
 
 

 
 

 

 

 
(ii) A ba ery clip, DPDT switch and a DC motor and gearbox are shown below. 
 

  Complete the wiring circuit for these components so that the DC motor and 
  gearbox will operate in forward and reverse. 
 
 
 
 
 
  
 

 
 

 
 

 
 

 (e)     (i) Explain why prototyping is important in the early stages of engineering                          
   design and development. 
 

 
 

 
 

(ii) State one reason for using a ‘Gan  Chart’ to manage an engineering project. 
 
 

 

Explana on: DPDT stands for double pole double throw. 

This type of switch ensures that the blind shown can be  

raised and lowered by a flick of the switch. 

Explana on: Prototyping helps to identify the best 

initial design possibilities while saving time and  

money in the overall design process. 

 

 

A clay prototype helmet 
designed by Spiuk 

Reason: A Gantt Chart helps to assess how long a  

project should take ………. ( or determine the resources 

completed). 

needed or plan the order in which the tasks will be 

Sample Gan  Chart 

DPDT switch 

One reason @ 2 marks 

Explana on @ 2 marks 

Circuit @ 4 marks 

Explana on @ 2 marks 

Plan of DPDT switch 

Ba ery clip 

DC motor 
and gearbox 

Window blind 
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screw 

  

Ques on 2 
Engineering plays an important role in the   
    broadcas ng of sport, the development                    

of spor ng equipment and the celebra on of 
spor ng achievements.  

 

(a) The AGITO mul -terrain robo c broadcas ng                       
 camera system is shown opposite. 
 

 (i) Name three lathe processes used for  
  the manufacture of the camera thumb     
  screw shown.  

 
 
 
 
 
 

 
 
 

(ii) State one advantage of Computer Numerical                             
 Control (CNC) for the manufacture of the thumb     
 screw shown.    

  
     

 
 

        

(b) Outline one advantage and one disadvantage of using robo c cameras for sports           
broadcas ng events. 

Advantage: CNC ensures the rapid, accurate mass  

production of components such as the thumb screw. 

 

Advantage: Robotic cameras allow for recording 

safely close to the action giving angles not 

usually seen. 

 

Lathe process 1: Facing.  

Lathe process 2: Parallel turning.  

Lathe process 3: Knurling. 

AGITO mul -terrain  
robo c camera  

system 

Disadvantage: Robotic cameras are complex and  

can be very expensive. 

 

 

Ba ery 

Coil 
Spring 

Thumb 

Three processes @ 1 mark each 

One advantage @ 2 marks 

One advantage @ 2 marks 

One disadvantage @ 2 marks 

Servo 
motor 
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(c) The robo c camera is powered by a 3.7 V Lithium-ion rechargeable ba ery.    
 

 (i) Explain the meaning of the term 3.7 V.  
 
 

 
 
(ii) Outline one benefit of having a rechargeable ba ery  
 in the robo c camera system.        

 
 
 
 
 
 

 
 
(iii) Explain why a servo motor is suitable to control the movements of a robo c camera.           

 
 
 

 
 

 
 
 
 
  
  

 (iv) Describe the func on of the coil spring in the opera on of the robo c camera system. 

 
 
  

 

Explana on: Servo motors can control the speed and  

positions of outputs very accurately making it suitable  

to control the movements of a robotic camera. 

 

 

 

Descrip on: The coil springs are used to absorb shock and 

reduce the impact of movement over uneven surfaces.  

The function of the coil springs is to provide the robot 

With a smoother ride thus ensuring better quality images 

for broadcasting. 

 

Explana on: 3.7 V stands for 3.7 volts. This represents 

the force pushing the electrical current in the circuit 

3.7 V Lithium-ion 
rechargeable ba ery 

Servo motor 

Coil spring 

Func on @ 2 marks 

Explana on @ 2 marks 

Explana on @ 2 marks 

Explana on: Rechargeable batteries are a more eco-friendly 

solution as they help to reduce battery waste. 

 

 

One benefit @ 2 marks 
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(d) The Skycam shown is operated by fibre op c cables which are covered with Kevlar.  
 

 (i) Explain why Kevlar is a suitable material for covering a fibre op c cable.  
 

 
 
 
 

 
 
(ii) State one other applica on for fibre op c cables.        

 
 
 
 
 
 

 
 

 

(e) (i) Select the most suitable polymer for the manufacture                        
 of a tennis nets. 

 
 
  
 
 
 
 
 

 

 
(ii) Explain why the material you selected in (e)(i) above is   

  suitable for use as a tennis net. 

 

Applica on: Telecommunication (telephone and internet) 

Systems. 

 

Explana on: Kevlar is relatively light and strong. Kevlar is  

used to protect fibre optic cables from heat, moisture and 

abrasion while also providing additional strength to the  

cable. 

Tennis net 

Explana on: Polyethylene netting is lightweight, weather 

resistant and capable of absorbing shock from the impact 

of a tennis ball. 

Explana on @ 1 mark 

One applica on @ 2 marks 

Correct selec on @ 1 mark 

Explana on @ 1 mark 

Polymer Selec on                   
( ck one) 

Acrylic   

Polyethylene  
Bakelite  

Skycam 

Kevlar covered             
fibre op c cable 
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(f) Sports compe tors finishing in the first three posi ons       
 are presented with Gold, Silver or Bronze medals.  
 
 (i) Name two metals that combine to produce bronze. 
 

 

 

 
 

 

(ii) Using rendered sketching, design a display stand for the medal shown.         
 

 

 

Metal 1: Copper. 

Metal 2:Tin.  

Rendered sketch of display stand 

Bronze 
Olympic 
Medal 

Design and rendered sketch @ 5 marks 

Two metals @ 1 mark each 
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 Ques on 3 
 The Doosan electrically powered concept forkli   

is a futuris c and innova ve design,  
incorpora ng features such as joys ck control,  

solar control cabin glass, operator presence system  
and proximity sensors. 

 

 (a)  The materials used in the manufacture of  
  the Doosan concept forkli  have the 
  following proper es: 

 

 
  

 
 Complete the table below by inser ng the most suitable material property, from  
 the list above, next to the descrip on of the material property.  
 
 
 

 

 

 
 

 

 

 

 

 

 
 

 

(b) Iden fy one advantage and one disadvantage of using electric powered vehicles. 

 

 
Advantage: Less environmental pollution as fossil fuel is not burned in electric 

powered vehicles. 

 

Disadvantage: The journey range is limited by the amount of battery charge and  

the current lack of availability of charging stations can make be problematic  

When making long journeys.  

The Doosan electrically 
powered concept forkli  

Complete table  @ 4 marks 

Disadvantage @ 2 marks 

Advantage @ 2 marks 

Hardness Toughness 

Transparency Elas city 

Material Property Descrip on of Material Property 

Transparency The ability of a material to allow light to completely pass 
through. 

Hardness The ability of a material to withstand surface indenta on, 
scratching and wear. 

Elasticity The ability of a material to return to its normal shape a er        
being stretched or compressed. 

Toughness The ability of a material to withstand shock and impact. 
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(c) (i) Circle the most suitable material for the manufacture                 
   of the forkli  forks shown. 

 
  

 

  
 (ii)  Explain why the surface of the forkli  forks are heat treated. 
 

 
 

 

 
 (iii)  State one safety precau on to be observed when heat trea ng metals.  
 

 

 

 

 
 

(d)  The forkli  joys ck shown is made from the thermoplas c material, High Density              
  Polyethylene (HDPE) and is marked with the polymer iden fica on code shown. 
 

 (i)     State one advantage of joys ck control systems. 
 
 
 
 

 

 (ii)   Explain the meaning of the arrowed lines in the polymer      
   iden fica on code shown. 
 
 
 

Explana on: Heat treatment ensures that the forks are hard and tough. This will 

ensure that the forks can withstand impact and therefore extend their overall 

life. 

  Copper Alloy Steel      Lead    Acrylic 

Safety precau on: Ensure to ware appropriate protective clothing such as goggles 

boots, overalls and gloves. 

 

Forkli  joys ck  

Advantage: Joystick control ensure a fast connection between 

the operator and the device interface. 

Explana on: The arrows indicate that the product can be 

recycled. 

 

Forkli  forks 

Polymer iden fica on 
code 

Correct selec on @ 2 marks 

Explana on @ 2 marks 

One safety precau on @ 1 mark 

One advantage @ 2 marks 

Explana on @ 2 marks 
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(e) The cabin of the Doosan electric concept forkli  is capable of l ng forward and                                      
 backwards and is fi ed with solar control glass. 
  

 (i) Explain the benefit of a l ng cabin in a forkli . 

 

 
 
 

 
 

 (ii)  State one reason for fi ng solar control glass to the   
   forkli  cabin. 
 

 
  

 
 
 

(f) The forkli  li ing mechanism shown uses a hydraulic ram and chain. 
 

 (i)  State one advantage of using a chain in a li ing mechanism. 
 
 
 
 
 
 (ii)  Outline one reason why it is necessary to lubricate       

  a chain mechanism. 
 
 
 

 
 

 (iii)  Explain the meaning of the term hydraulic. 
 
 

   

 

Til ng cabin 

Cabin solar 
control glass 

Reason: The solar glass ensures that the cabin will be 

comfortable for the operator by keeping the cabin  

cool in a warm climate. 

Explana on: Tilting of the cabin allows the operator 

to view the load form a different perspective as the 

added safety feature. 

load is raised. The changed cabin position is also an 

Advantage: The lifting capacity of the machine is  

increased by the use of a chain mechanism. 

Reason: Lubricating a chain prevents corrosion and  

wear. 

Chain 
Hydraulic  

ram 

Forkli  li ing mechanism 

Hydraulic 
ram 

Explana on: Hydraulic is a mechanical function that operates through the force of  

liquid (frequently oil) pressure. 

 
Explana on @ 2 marks 

One reason @ 2 marks 

One advantage @ 2 marks 

One reason @ 2 marks 

Explana on @ 2 marks 
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(g) Modern forkli s are fi ed with a seatbelt and an ‘Operator Presence System’,                 
which senses when the operator (driver) is seated. 

 

 (i) Explain one  reason for using an Operator Presence System. 
  

 

 

 

 
 
 

 (ii) The following informa on  
  is relevant to ac vate the  
  forkli  controls: 
 

 No driver detected = Logic level 0
 Driver detected  = Logic level 1
 Seat belt not engaged = Logic level 0
 Seat belt engaged = Logic level 1 

 

           
 

 The truth table shown represents the input 
 informa on outlined above.  

 Complete the truth table shown 
 
 

 (iii) A NOT gate is used to invert (reverse) an electronic  
  output. Complete the truth table for a NOT gate. 

 

                    

 

 
 

 (iv) Explain the purpose of proximity sensors on a forkli . 

Input 2 Output 

0 0 

0 0  

Input 1 

0 

1 

0 1 0  

1 1 1  

AND Logic 
gate 

Forkli     
operates 

Input 1 
Driver presence  
sensor 

Input 2 
Seatbelt 

Purpose: The proximity sensors alerts the operator to  

the potential for a collision with a structure or a 

person / other workers. 

Reason: The Operator Presence Sensor is a safety device 

that ensures the forklift will only operate when an  

operator is present and seated. 

 
Driver presence 

sensor 

Seatbelt 

Symbol 

Name 

NOT Gate 

Input Output 

0 1  

1 0  

Complete table @ 4 marks 

Complete table  @ 2 marks 

Explana on @ 1 mark 

One reason @ 1 mark 
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Ques on 4 
 

(a) 3D printed turbine blades for a Ver cal Axis Wind Turbine (VAWT) are shown.  
 

 (i) Describe the 3D prin ng process. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 

 

(ii) Using rendered sketching, design a base for the ver cal axis wind turbine.  
 

 

Rendered sketch of ver cal axis wind turbine base 

Descrip on: 3D printing is an additive manufacturing  

process that creates a physical object from a digital  

design. The process works by linking an electronic  

design file to a 3D printing machine which will allow thin 

layers of a material, such as plastic resin, to be laid  

down and then fused together to create the object. 

 

3D printed 
turbine 
blades 

Descrip on @ 2 marks 

Design and rendered sketch @ 5 marks 



Junior Cycle Final Examina on, 2025 15 
Engineering - Common Level - Marking Scheme 

 

 

(b) The electronic components shown below are used in the electric circuit for the ver cal  
 axis wind turbine 
 

 (i) A capacitor is matched to its electronic symbol as shown.      
  Match the remaining electronic components to the correct electronic symbol for  
  that component. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 

 

 

 
 
 
 

 
 
 
 
 

 
  

 (ii)  A DC generator is used in the circuit. Explain the meaning of DC. 
 
 
  
 

 

Explana on: DC stands for Direct Current. This is an electrical current that 

Will be produced by the generator which consistently flows in one direction. 

 

 

 

 

 

 

Electronic                
symbols 

 

 

 

 

 Capacitor 

DC Generator 

Light Emi ng Diode 

Resistor 

Transistor 

Electronic                
components 

Match four  
@ 1 mark each 

Explana on @ 1 mark 
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(c) The electronic components used in the ver cal axis wind turbine are joined by soldering. 
 

 (i) Describe the func on of a flux when soldering. 
 
 

 
 
 

(ii) State two safety precau ons to be observed when soldering electronic components. 

 
(iii) Select the energy conversion that takes place in a DC generator. 

  
 

 

 

Descrip on: Flux is a chemical compound that helps  

to clean and protect a connection to be soldered. The  

 

flux helps to remove oxides and prevent the   

formation of oxides and ensures the flow of solder. 

 

Safety precau on 1: Wear appropriate eye protection. 

 

 

 

Safety precau on 2: Use an extractor fan or have adequate ventilation when  

Soldering to avoid inhaling toxic fumes. 

 

 

Flux 

DC Generator 

Func on @ 2 marks 

Two precau ons @ 2 mark each 

Correct conversion @ 2 marks 

Electrical energy to chemical energy  

Mechanical energy to electrical energy  

Energy conversion: Selec on   
( ck one) 

Kine c energy to mechanical energy  
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(d) The ver cal axis wind turbine uses a toothed pulley and belt drive mechanism. 
 

 (i) For the drive mechanism shown, select whether the                                        
  speed of the driven pulley increases or decreases. 

 
 
 

 
 
 
 

 (ii)  Calculate the output speed of the driven pulley, in RPM, if the driver pulley               
  rotates at 50 RPM. 
 

 

 

 

 (iii) State  the func on of the ball bearing used in the ver cal axis wind turbine      
  assembly. 

 
 
 
 
 

 
 

(e)  Describe one posi ve environmental impact and one nega ve environmental impact of 
wind turbine technology. 

 

Nega ve impact: Wind turbine technology can be 

dangerous to some wildlife habitats ………… or (Wind  

turbines can be noisy). 

Posi ve impact: Generating energy from wind turbine  

technology does not release any carbon emissions as is done 

by burning fossil fuels. 

Func on: The ball bearing shown helps to position the turbine 

shaft and ensures that the turbine rotates freely by reducing 

the impact of friction. 

 

Driven pulley Ø15mm 

Driver pulley Ø75mm 

Ball bearing 

Calcula on 

Correct selec on @ 2 marks 

Calcula on @ 2 marks 

Func on @ 1 mark 

Posi ve impact @ 1 mark, nega ve impact @ 1 mark 

Ratio = Driver / Driven 

Ratio = 75 / 15 …….. = 5                                        50 RPM X 5 = 250 RPM 

                                                                           Output speed is 250 RPM 

Increased driven pulley speed  

Decreased driven pulley speed  

Driven speed Selec on 
( ck one) 
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Coimisiún na Scrúduithe Stáit 
State Examinations Commission 

Junior Cycle Engineering Project 
Model Forklift 

Marking Scheme 2025 

  

Section 1: Complete Model (‘Design Element’ not included) 

Headings Description Marks 

Assembly Subjective Grade 1 – 20 20 

Finish  Subjective Grade 1 – 20 20 

Mechanical Function Subjective Grade 1 – 15 15 

Electrical Function Subjective Grade 1 – 15 15 

Section 1 - Total 70 

Section 2: ‘Design Element’ (Not required for 2025) 

Section 2 - Total -- 



19 

Section 3:  
Headings Description Marks 
Part 2 – Mudguard (x2) 

Mark out, Shape, Drill & 
Bend 10 

10 

Part 10 – Chassis 

Mark out, Shape, 
Chamfer & Drill  10 

10 

Part 11 – Rear cover 

Mark out, Drill, Shape & 
Bend 10 

10 
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Part 15 – Centre cover  

Mark out, Shape, Drill & 
Slot  10 

20 
Part 16 – Side Panels (x2) 

Mark out, Shape & Drill 10 

Parts 5 & 6 – Cab side panel left & right 

Mark out, Drill, Shape & 
Bend 15 

20 

Part 9 – Cab roof 

Mark out, Shape & Drill 5 

Section 3 - Total 70 



21 

Section 4:  
Headings Description Marks 
Part 1 – Carriage 

Mark out, Drill, CSK & 
Chamfer 10 

15 
Part 7 – Load backrest 

Mark out, Shape & Drill 5 

Part 8 – Lift 

Mark out, Drill, Tap & 
Slot 9 

15 Part 17 – Forks (x2) 

Mark out, Shape & Bend 6 
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Part 3 – Leadscrew support 

Centre Drill & Drill 
Ø4mm 2 

15 

Part 12 – Mast 

Mark out, Shape, Slot, 
Drill & Bend  13 

Part 13 – Guide rails (x2) 

Mark out, Drill, & 
Chamfer 10 10 

Part 4 – Servo arm 

Drill Ø3mm 2 

15 
Part 14 – Tilting platform 

Mark out, Shape, Drill, 
Slot & Bend 

13 

Section 4 – Total 70 

Overall Total 210 



<<
  /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 false
  /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
    /Bahnschrift
    /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
    /Candara-Light
    /Candara-LightItalic
    /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
    /ComicSansMS-BoldItalic
    /ComicSansMS-Italic
    /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
    /CorbelLight
    /CorbelLight-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
    /Dubai-Bold
    /Dubai-Light
    /Dubai-Medium
    /Dubai-Regular
    /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
    /Gadugi
    /Gadugi-Bold
    /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
    /HoloLensMDL2Assets
    /HPSimplified-Bold
    /HPSimplified-BoldItalic
    /HPSimplifiedHans-Light
    /HPSimplifiedHans-Regular
    /HPSimplified-Italic
    /HPSimplifiedJpan-Light
    /HPSimplifiedJpan-Regular
    /HPSimplified-Light
    /HPSimplified-LightItalic
    /HPSimplified-Regular
    /HurryUp
    /Huxtable
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /InkFree
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /IskoolaPota
    /IskoolaPota-Bold
    /JasmineUPC
    /JasmineUPCBold
    /JasmineUPCBoldItalic
    /JasmineUPCItalic
    /JavaneseText
    /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
    /LeelawadeeBold
    /Leelawadee-Bold
    /LeelawadeeUI
    /LeelawadeeUI-Bold
    /LeelawadeeUI-Semilight
    /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
    /MalgunGothic-Semilight
    /Mangal
    /Mangal-Bold
    /Marlett
    /MaturaMTScriptCapitals
    /Meiryo
    /Meiryo-Bold
    /Meiryo-BoldItalic
    /Meiryo-Italic
    /MeiryoUI
    /MeiryoUI-Bold
    /MeiryoUI-BoldItalic
    /MeiryoUI-Italic
    /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
    /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
    /MT-Extra
    /Mufferaw
    /MVBoli
    /MyanmarText
    /MyanmarText-Bold
    /Narkisim
    /Neuropol
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NirmalaUI
    /NirmalaUI-Bold
    /NirmalaUI-Semilight
    /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
    /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-SemiBold
    /SegoeUI-SemiboldItalic
    /SegoeUI-Semilight
    /SegoeUI-SemilightItalic
    /SegoeUISymbol
    /ShonarBangla
    /ShonarBangla-Bold
    /ShowcardGothic-Reg
    /Shruti
    /Shruti-Bold
    /SimHei
    /SimplifiedArabic
    /SimplifiedArabic-Bold
    /SimplifiedArabicFixed
    /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
    /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
    /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 [612.000 822.047]
>> setpagedevice




