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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. 

 



 
2018.  S69A 

Coimisiún	na	Scrúduithe	Stáit	State	Examinations	Commission	

Centre Number 

Examina on Number 

Write your examinaƟon number  
 in the box provided on this page. 

Instruc ons: 

1. Answer Sec on A (short answer quesƟons). 100 marks 

2. Answer either (a) or (b) from each quesƟon in Sec on B. 50  marks 

3. Answer one quesƟon from Sec on C.                                       50  marks 

4. Hand up this paper at the end of the examinaƟon along  
         with answer sheets for Sec on B and Sec on C. 

	Junior	Certiϔicate	Examination,	2018	

Technology	
	

Higher	Level	 
Wednesday,	20	June	
Afternoon,	2:00	-	4:00	

Section	A		

SECTION A                  For the Ex-
No. of QuesƟons   Mark Total 

  x 4  
  x 3  
  x 2  
  x 1  
  x 0   
  x /   
 Total (32)  Total  
Disallowed   Mark Total 

  x 4  
  x 3  
  x 2  
  x 1  

 Total (max Total  

Sec on A Total (1-2):      

Junior CerƟficate 2018 
Technology Higher Level 



 

             

       

     

      
      
  

1. 

2. 

3. 

4. 

5. 

Use two rendering techniques  
to enhance the claw hammer 
shown.  
The handle is made from wood, 
the head is made from metal and 
the grip is made from rubber. 

State two advantage of 
using CAD in design. 

State the meaning of each  
of the graphics shown. 

Explain the following  
computer abbreviaƟons. 
 
(i) USB, 
 
(ii) CPU. 

Section A	 Answer	25	questions	from	this	section	-	all	questions	carry	equal	marks.		 100 marks	
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Explain the markings at X 
and at Y on the wooden 
work pieces shown. 

(i) / (ii): 2 x 2 mks 
 
Easy  to : change design / reprint / 
change texture / change colours, 
etc. 

(i): 2 mks 
Recycle 

(ii): 2 mks 
Wear Eye ProtecƟon 

(i) (ii) 

USB: 2 mks 
Universal Serial Bus 

CPU: 2 mks 
Central Processing Unit 

Y 

X 

X : 2 mks 
Face Edge 

Y : 2 mks 
Waste material - Cut (here) 
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2 x 2 mks 
 
Any two suitable rendering  
techniques 



 

  

       

       

6. 

       

    
   

7. 

            
  8. 

9. 

       
       10. 

State two reasons why 
manufactured boards are 
more widely used, than  
naƟve Ɵmbers, in furniture 
manufacture.  
 

Indicate clearly in the 
table shown, if the 
named material is  
natural or syntheƟc. 
 
4 x 1 mk 

Name two processes 
which should be used 
to finish the edges on 
an acrylic work piece. 

Name the plasƟc 
shaping process 
shown. 
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State two specific  
precauƟons which 
should be observed 
when drilling acrylic.  

Process 1/2 : 2 x 2 mks 
 
Filing / steel wool / polish 

Process: 4 mks 
Vacuum Forming 

Material Natural Synthe c 

Linen X  

Rayon  X 

Acrylic  X 

Hemp X  

Plas-Clamp 

Heat-
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2 x 2 mks 
 
Cost / Uniform material /  
no knots / large sizes available, 
etc. 

2 x 2 mks 
 
Clamp workpiece / drill pilot hole /  
place waste Ɵmber under work-
piece,  etc. 



 

     
     
    

11. 

12. 

  
  
   
   
    

13. 

              14. 

          
   15. 

Name the electronic  
components shown. 

State the units used to 
measure: 
 
(i) Power, 
 
(ii) Current. 

Calculate the required 
value of R in the circuit 
shown to produce a 
value V = 3V.  

Complete the truth 
table for the logic 
gate arrangement 
shown. 
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Alloy: 4 mks 
Mixture of metals ( no named 
metals required) 

Electrical solder is an alloy. 
Explain the term alloy. 

+12V 

0V 

INPUT OUTPUT 

A B Z 

1 1 0 
 

Answer 990 (no units) : 4 mks 
 
Alt: 2 mks for correct expression but 
incorrect soluƟon. 
 
(330/(R + 330)) x 12 = 3 
 
330/(R + 330) = 3/12  

V 

(i) LDR :  2 mks 
(Light Dependent Resistor) 

(ii) Capacitor : 2 mks 
 

(i) WaƩ :  2 mks 
 

(ii) Amperes (Amp): 2 mks 
 

R 

330

(i) (ii) 

A 

B 

Z 
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A: 2 mks B : 2 mks 



 

 
 

  
  

16. 

   
  

     
    

17. 

       

18. 

              19. 

       

20. 

In the gear train shown, 
 state the purpose of gear B , 
 
and  
 
calculate the speed of  
rotaƟon of gear C. 

State two advantages to 
using the pulley and belt 
system shown over using 
a chain drive. 

State the purpose of 
the component parts 
labelled A and B in the 
mechanism shown. 
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State the mechanical advantage of 
the block and tackle system shown, 
 
and 
 
calculate how far the rope R must 
travel to raise the load by 2 meters. 

A: 2 mks 
Purpose: to advance the toothed 
wheel 

B: 2 mks 
Purpose: to prevent the toothed 
wheel moving in reverse 

MA = 4 : 2 mks 
 

Distance = 8 : 2 mks 
(2 x 4 = 8 (meters)) 

Name: 2 mks 
Bevel (gears) 

Reason: 2 mks 
Change direcƟon of rotaƟon by 90° 

Name the gear shown,  
 
and  
 
give a reason why the gears 
shown would be used in a 
gear train. 

A 

B 

Driver A: 30T / 100 

B: 20T C: 20T 
Gear B: Purpose : 2 mks 
Allow A & C travel in same direcƟon 

Gear C: Speed = 150 (RPM): 2 mks 
 
(30T x 100 RPM = 20T x Speed) 

R 

Pulley and belt  

Chain drive 

(i) / (ii):  2 x 2 mks 
 
Advantages:  
no lubricaƟon required / easy to 
fit / less noise / cost less, etc. 
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21. 

      

        

22. 

 
 
 
 
 
 

 
       

23. 

State two precauƟons 
which should be taken to 
prevent ‘malware’ from 
infecƟng a computer. 

Name two ways in 
which technology 
has helped prolong 
the shelf life of food 
products. 

State two reasons why 
the mobile phone has 
commonly replaced the 
digital camera when 
taking photographs. 

 24. The image shows a VR headset. 
 
Explain the abbreviaƟon VR, 
 
and 
 
state one beneficial use of this 
technology. 

       
       25. Name the mechanism 

used to animate the 
toy caterpillar shown. 
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Mechanism: 4 mks (2 + 2) 
Cam and Follower 

VR: 2 mks 
Virtual Reality 

Use: 2 mks 
One benefit: immersive experience / 
more realisƟc training tool/  beƩer 
gaming experience, etc. 

(i)/(ii): 2 x 2 mks 
 
PrecauƟons:  
install anƟ-virus soŌware /  do not 
visit untrusted sites / do not use un-
cerƟfied soŌware / do not open un-
known email aƩachment, etc. 

(i)/(ii) : 2 x 2 mks 
 
Almost always available, Ease of 
use / easy up-load (share) / easy to 
alter image, etc. 

(i)/(ii) : 2 x 2 mks 
 
Irradiate food / dehydrate food / 
freeze dry food / nitrogen atmos-
phere packaging, etc. 
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26. 

27. 

       

       

28. 

 
 
 
 
 
 

      
  

29. 

State two advantages to 
using a smart watch over 
a tradiƟonal watch. 

State one advantage and 
one disadvantage of using 
a programmable board in 
producing a circuit for 
a student task. 

From the list of hi-tech companies below, 
select  the company associated with each 
named person. 
 
Companies:  Tesla Motors,  
    Amazon,  
    Facebook ,  
    Google. 

Give two reasons why 
people are encouraged to 
replace bulbs of type A 
with those of type B. 

When wriƟng a student Task 
Porƞolio state two reasons 
why at least two design ideas 
should be included. 

30. 

Advantage: 2 mks 
Circuits faster to construct / easier to 
construct / no soldering errors / 
more funcƟons available, etc. 

Disadvantage: 2 mks 
Difficult to problem solve errors / 
much more expensive /  student may 
not understand circuit, etc. 
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Elon Musk: Tesla Motors 2 mks 

Mark Zukerberg: Facebook 2 mks 

A 

2 x Advantages: 2 x 2 mks 
 
AddiƟonal (named) funcƟons  
available  not on  a tradiƟonal watch:  
Fitness / health monitoring /  
communicaƟons / etc. 

Reason 1, 2: 2 x 2 mks 
 
Reasons: Allow for a choice between 
two alternaƟve mechanisms /  
 circuits / structures , etc. 

Reason 1, 2:  2 x 2 mks 
 
Reasons: More efficient / longer 
life / environmentally friendly, etc. 

B 
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An orthographic projecƟon of a component is shown. 
On the grid provided, complete the isometric view of the component. 
 
4 Faces shown completed : 4 x 1 mks. 

31. 

The sketch below shows a development of a cube. 
Complete the isometric view of the same cube. 
 
2 Faces shown completed : 2 x 2 mks 

32. 
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Orthographic projecƟon  

 

Development 

Isometric View 
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1. Answer either (a) or (b) from each quesƟon in Sec on B.    

2. Answer one quesƟon from Sec on C.                                       

3. Hand up Sec on A with your answer sheets to this paper.  									
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Section	B	and	Section	C	
	
Section	B				-				50	marks	
	
Section	C				-				50	marks	

Instruc ons: 
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1 (a) The graphic shows a lever micro switch. 

 
 
   
(i)  Make well-proporƟoned sketches of the following views: 
 
  1. An eleva on in the direcƟon of arrow X.  
    Correct ElevaƟon [5 marks]   
 

  2. An end view in the direcƟon of arrow Y.  
    Correct End View [5 marks]      
               (10 marks) 
(ii) The micro switch, acƟng as a limit switch, will be mounted on acrylic in a  
 student project. 
   
  1. Explain the funcƟon of a limit switch in a project. 
    FuncƟon [3 mks] - stop a circuit operaƟon 
  2. Explain the advantage of the lever in a micro switch. 
    Advantage [3 mks] - small force will trigger switch 
  3. Explain how the micro switch should be mounted on the acrylic shown.   
   (Name any tools required and state the processes used.)     
    Named  appropriate tool [2 mks], Appropriate process stated [2 mks]  
               (10 marks) 
(iii)  The electrical contacts on the micro switch are labelled: NO, NC and COM. 
  Explain the meaning of each of these abbreviaƟons.  
   NO: Normally open [2 mks], NC: Normally closed [2 mks],  
   COM: Common (connecƟon) [1 mk]  
               (5 marks) 
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Section B  -  50 Marks  Question 1.    Answer either (a) OR (b) from this question. 

X 

Y 

Junior CerƟficate 2018 
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Acrylic 
Fig. 1 

Eleva on X End View Y 



 

1 (b) The graphics show a design for parts of an office stapler.  
 The top is to be manufactured from 3 mm acrylic.  
 The staple holder and base are to be manufactured from steel. 

 
 
(i) Make a well-proporƟoned sketch of the development of the staple holder 
 Indicate clearly on your sketch the posiƟon of all cuƫng and bend lines.    
  Correct Development [6 mks], Bend lines [2mks], Cuƫng lines [2 mks]   
             (10 marks) 
 
(ii) Explain, using sketches, the steps required to manufacture the top  
 from 3 mm acrylic sheet.  
 (Name any tools required and state the processes used.) 
  Manufacture: [6 mks] - Marking out, cuƫng, drilling, stripheater.   
(iii) Describe, using sketches, how to produce the holes marked X and Y, in the top.  
 (Name any tools required and state the processes used.)      
  Drill: [4 mks] - Markout, pilot hole, clamp / support, drill     
              (10 marks) 
 
(iv) Staple strips are easily broken if not stored correctly. 
 Sketch a suitable design for a container to solve this problem.    
 Sketch suitable container [5 mks] - 5/3/1         
              (5 marks) 
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- OR - 

Stapler 

Broken staple strips 
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Top 

Staple Holder 

Y 

X 



 

2 (a) The 555 Ɵming circuit design shown is to be used in a novelty toothbrush holder.  
 The circuit will turn on a motor, for a set Ɵme, to animate the novelty figure when the switch B, 

connected to pin 2, is pressed. 

(i) Two switches are available for use at B. One is labelled PTM and one is labelled PTB. 
 Which one should be used in this situaƟon and explain the meaning of the label.     
  Switch: PTM [2mks], Push to make [2 mks]      (4 marks) 

                                                       
(ii) Using a sketch, indicate how the pins 1 and 5 on the 555 chip are idenƟfied. 
  Correct locaƟon of pin 1 [2 mks], correct locaƟon of pin 5 [2 mks] *  (4 marks) 

                 
(iii) Name the components which can be used to change the Ɵme delay in  
 this circuit.               

  Component(s): Resistor R2/R3 [2 mks],  Capacitor C1 [2 mks]   (4 marks) 
        
(iv) The relay aƩached to pin 3 is labelled SPDT.  Explain this label. 
 Sketch the pin arrangements for a DPDT relay. 
  Label: SPDT—Single Pole Double Throw [2 mks]       

  DPDT relay sketch [4 mks] **        (6 marks) 
 
(v) An addiƟonal component is normally connected across the coil of the relay  
 to protect the chip.  Name and draw the symbol for this component.    
  Name: Diode [2 mks], Symbol [2mks]      (4 marks) 
 
(vi) The resistors used in this circuit a have a gold coloured forth band.  
 Explain the meaning of this band.         (3 marks) 
  Gold band: tolerance, resistance is +/- 5% of value based on other bands [3 mks] 
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Section B  -  50 Marks   Question 2.  Answer either (a) OR (b) from this question 

+9V 

R2 

8 4 

5 1 

R1 

0V 

7 
6 
 

2 

3 

M 

B 

R3 

C1 
C2 

555 chip 
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1 

5 
* ** 



2 (b) The graphics show mechanisms in a model recovery truck. 

(i) Name the gear shown at A.
State two advantages to using this type of gear to move the truck.

A: Worm gear [2 mks], 
2 Advantages: [2 x 2mks] - high torque, no slippage, 90 turn, slow speed  

(6 marks) 
(ii) If the motor, aƩached to gear A, turns at 420 RPM and the tyres have a

circumference of 50 x 3.14 mm, calculate the distance travelled by the truck in 1 minute.
Distance: 220 cm [6 mks] (6 marks) 

(iii) Name the mechanism B used
in the car jack shown.

B: Rack & Pinion [2 mks] 

If the mechanism rises by  
5 mm per tooth, calculate  
how many rotaƟons of  
the handle is required to  

 liŌ a car by 400 mm. 

RotaƟons: 8 [6 mks]  

(8 marks) 

(iv) Name the forces, labelled X, Y and Z , which can be applied to the component parts
of mechanisms.

X: Compression  [2mks] 
Y: Tension [2mks] 
Z: Shear [1mk]  

   (5 marks) 
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- OR -

Model Recovery Truck 

30 Teeth 

A 

Car Jack 

B 

10T 

5 
m

m
 / 

to
ot

h 

X Z Y 
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Tyre circumference = 50 × 3.14 mm 



2(b) (ii) If the motor, aƩached to gear A, turns at 420 RPM and the tyres have a  
circumference of 50 x (22/7) mm, calculate the distance travelled by the truck in 
1 minute. 

Distance: 220 mm [6 mks] 

Motor turns @ 420 RPM => Worm turns @ 420 RPM 
=> 30T turns @ 420/30 RPM = 14 RPM 
=> Tyre turns 14 Ɵmes in 1 minute 

Circumference of tyre = 2πR (R radius) 
= Dπ (D diameter) 
= 50 x 3.14 
= 50 x (22/7) 

Distance travelled = 50 x (22/7) x14 
= 2200 mm 
= 220 cm 

2(b) (iii) If the mechanism rises by 5 mm per tooth, calculate how many rotaƟons of  
the handle is required to liŌ a car by 400 mm.  
RotaƟons: 8 [6 mks] 

Height  = 400 mm => Rack moves by 400/5 teeth 
= 80 teeth 
=> Pinion turns by 80/10 turns 
= 8 turns 
=>  handle turns 8 Ɵmes 

Car Jack 

B 

10T 

5 
m

m
 / 

to
ot

h 



 

Section C - 50 Marks 
 Answer	one question	from	this	section	–	all	questions	carry	equal	marks.		This	section	relates	to	Technology & Society, Control Systems and	Design & Manufacture.	

 
 
 
3. Technology & Society 
 
(a) (i) Outline two reasons why car manufacturers  
  are phasing out engines which run on fossil fuel.        
   Reasons [2 x 5] - PolluƟon, Global warming, CO2 emissions, Resources, etc. (5/3/1) 
             
  

 (ii)  Outline two  technologies to replace fossil fuel engines and briefly describe how they operate.
   2 Technologies /described: [2 x 5 mks] - Electric, Hybrid, Solar, Hydrogen, etc. (5/3/1) 
                (20 marks) 

 
 
(b) (i)  Name two technologies required for the convenient and  
  efficient operaƟon of  ‘bike rental’ schemes in large ciƟes. 
    2 Technologies named [2 x 5 mks] - Credit card, GPS, Web technologies 
 
 (ii)  Outline how these two technologies operate.         

   OperaƟon of the 2 Technologies [2 x 5 mks] - on-line registraƟon,  
    bike pick up with code, usage logged, charge based on usage, security , etc. (5/3/1) 

                (15 marks) 
 
(c) The way in which we interact with computers has changed over Ɵme.  
 From:  Keyboards  (typed commands)   to   Computer mice (point and click)  
          to  
   Touch screens (mulƟ-touch gestures)  to  Voice command (Alexa / Echo). 
 
 (i) Name two household systems which can be controlled by voice command. 
   2 systems named [ 3 + 2 mks] - music, heaƟng system, lights, Siri, CorƟna, etc. 
 
 (ii) Outline two advantages to using this new technology in the home. 
    2 Advantages: [2 x 5 mks] - hands free, mulƟtasking, zone control, etc. (5/3/1)  

                  
           (15 marks) 
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4. Control Systems and Technology & Society 
 
 (a) (i) Outline two reasons why roboƟc devices are now  
   commonly used in industrial manufacture. 
    
   Reasons: [2 x 5 mks] -  Accuracy,repeƟve, higher output, no breaks!,  
          operate in dangerous situaƟons, etc. (5/3/1) 
 
  (ii) Outline two ways in which roboƟc devices are parƟcularly  
   suitable for space and planetary exploraƟon. 
 
   Ways: [2 x 5 mks] -  no life support requirement, no food/waste,  
       operate in environments not suited to human life , etc. (5/3/1) 
 
                (20 marks) 
 (b) RoboƟc devices require:  

• mechanical components  
• sensing components  
• an operaƟng programme. 

 
  Explain, using a suitable example, why each component is required. 
 
   Explain /Example /Why:  Mechanical : any movement mechanism  
   [3 x 5 mks] -   Sensing: any sensor technology (GPS / posiƟon, etc.) 
   (5/3/1)    OperaƟng system: controlling operaƟons I/O 
 
                (15 marks) 
 
 (c) Driverless cars are complex roboƟc devices requiring a form of arƟficial intelligence (AI).  
 
  (i)  Outline two advantages to driverless cars. 
 
   2 Advantages: [2 x 5 mks] - safety, efficiency, etc. (5/3/1) 
 
 

  (ii) Explain why driverless cars are more complex than ordinary roboƟc devices.  
 
   Explain: [5 mks] - mulƟple inputs (sensors), complex data processing , etc. (5/3/1) 
 
                (15 marks) 
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5. Design & Manufacture 
 
 A student intends to manufacture a water wheel generator  

based on the design shown.   
 
(a) (i) Describe, with the aid of sketches, the steps required to  
   manufacture the water wheel from a suitable material. 
   Name any tools required and state the processes used.  
 
   3 steps [ 3 x 5 mks] (5/3/1)  
   - Sketches, Tools named, Process stated : 
 
   (Steps: Design / Drawing / CAD / Material processing / ConstrucƟon technique)  
  
       
  (ii) Describe, with the aid of sketches, how the turning wheel could be supported with a  
   suitable frame. Name any addiƟonal components required.     
     
   2 steps [ 2x 5 mks] (5/3/1)  
   - Support structure (frame) design, aƩachment/connecƟons to wheel: 
 
                (25 marks) 
 

 (b) A motor, two different sized pulley wheels and a pulley belt are available. 
 

  (i) Describe, with the aid of sketches, how the turning water wheel could be  
   used to generate electric current. 
 
   [2 x 5 mks] (5/3/1)  
   - Sketches : suitable pulley / gear system connected to water wheel,  
   connecƟon to shaŌ on motor  
                 
  (ii) Describe, with the aid of a suitable circuit diagram, how the generator could  
   power a number of LEDs.  
 
   [5 mks] (5/3/1)  
   - Circuit diagram: correct connecƟon between contacts on motor and LED (R) 
 
  (iii) Describe, with the aid of sketches, two other methods of generaƟng electricity  
   from environmentally friendly resources. 
 
   [2 x 5 mks] (5/3/1)  
   - Sketches :  Wind generaƟon, Water (Tidal, etc.), Solar,  etc.     
            
                (25 marks) 
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6. Control Systems 
 

(a) A system diagram, to control the operaƟon of an escalator is 
shown. The system has the following features: A master on/off 
switch, two emergency stop buƩons and a moƟon sensor to        
detect people approaching the escalator. Once the moƟon sensor  
is acƟvated, a Ɵme delay will keep the motor running to allow the 
person to reach the top of the escalator. The control system will 
stop the escalator if either of the stop buƩons are pressed or if no 
one  is  approaching the escalator. 

    
    

 
 

 
 
  

 
 

 
 

 
 
 

 
 
(i) Name the logic gates required at A, B, C and D. 
 
 [4 x 2 mks] A: OR, B: NOT, C: AND, D: AND 
 
(ii) Draw a truth table for each of the logic gates at A and D. 

 A: OR [ 4 x 2 mks]    D: AND [ 4 x 2 mks] 
 
 
 

 
 
 
 
 
 
(iii) State the purpose of the ‘Latch’ in the system. 
 
 Latch: [4 mks]  Keep alarm ‘on’ even if stop buƩon released. 
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MoƟon Sen-

Stop 
BuƩon 1 

Master 
Switch 

On = 1 / Off = 0 

On = 1 / Off = 0 

Stop 
BuƩon 2 On = 1 / Off = 0 

MoƟon 
Sensor On = 1 / Off = 0 

Time Delay 

Latch 

A B 
C D 

Motor 

Sign X Sign Y 
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Stop 

Stop 

Input X Input Y Output 
Z 

1 1 1 

1 0 1 

0 1 1 

0 0 0 

Input X Input Y Output 
Z 

1 1 1 

1 0 0 

0 1 0 

0 0 0 
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(iv) Outline a  modificaƟon to the system which will: 
  turn on sign X only, when the  system is operaƟng  correctly, 
  turn on sign Y only, when the escalator has been switched off or  
 when a stop buƩon has been pressed.     

                
 
 
 
 
 
 
 
 
 
 
  [3 mks] -  Mod for ‘turn on sign X only, when the  system is operaƟng  correctly’ 
    O/P from gate C = 1 in normal operaƟon, direct connecƟon to sign X required. 
 

[3 mks] -  ModificaƟon for ‘turn on sign Y only, when the escalator has been switched 
   off or when a stop buƩon has been pressed’.  
    O/P from gate C = 0 under condiƟons specified, connecƟon to sign Y via  

   NOT gate is required. 
               (34 marks) 
 
(b) Draw a truth table for the system below and hence state which LED will light  if : 
   (i) the input value of A is greater than B (A  > B), 
   (ii) the input values are the same (A = B). 
 
 
 
 
 
 
 

     
      

 (i)  [8 mks] A = B Orange LED will light  X/Y/Z/W/V/C/D/E    

C D Motor 
Sign Y 

Sign X 

NOT 

A B x y z w v C (Red) D 
(Orange) E (Green) 

1 1 1 0 0 1 0 0 1 0 

1 0 1 1 0 0 1 1 0 0 

0 1 0 0 1 1 1 0 0 1 

0 0 0 1 1 0 0 0 1 0 

Input Input      Output Output Output  

 

A = B 

A > B 

A < B 

A = B 

Output 
A: Input 1 / 0 

B: Input 1 / 0 

C: Red LED (1 On /0 Off) 

E: Green LED (1 On /0 Off) 

D: Orange LED (1 On /0 Off) 

X 

Y 

Z 

W 

V 



<<
  /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
    /AcadEref
    /ACaslonPro-Bold
    /ACaslonPro-BoldItalic
    /ACaslonPro-Italic
    /ACaslonPro-Regular
    /ACaslonPro-Semibold
    /ACaslonPro-SemiboldItalic
    /AccordHeavySFBold
    /AccordSFBold
    /AdamskySF
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeFangsongStd-Regular
    /AdobeFanHeitiStd-Bold
    /AdobeGothicStd-Bold
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeKaitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobeSongStd-Light
    /AGaramondPro-Bold
    /AGaramondPro-BoldItalic
    /AGaramondPro-Italic
    /AGaramondPro-Regular
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Aharoni-Bold
    /AIGDT
    /Algerian
    /AmdtSymbols
    /AMGDT
    /AncestorySF
    /Andalus
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /AnnieBTN
    /Aparajita
    /Aparajita-Bold
    /Aparajita-BoldItalic
    /Aparajita-Italic
    /AppleBoyBTN
    /ArabicTypesetting
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /AristocratSF
    /BacktalkSerifBTN
    /BalloonistSFBold
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /BasicSansHeavySFBold
    /BasicSansHeavySFBoldItalic
    /BasicSansSF
    /BasicSansSFBold
    /BasicSansSFItalic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /BeatnikSF
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BirchStd
    /BlackadderITC-Regular
    /BlackoakStd
    /BlippoLightSF
    /BlueRidgeHeavySFBoldItalic
    /BlueRidgeSF
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BoltsSF
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BruceOldStyleBT-Roman
    /BrushScriptMT
    /BrushScriptStd
    /BudokenSF
    /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
    /CandyBuzzBTN
    /CandyRoundBTN
    /CandySquareBTNStriped
    /CaslonBT-Bold
    /CasperLightSF
    /CasperOpenSF
    /Castellar
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbookBT-Roman
    /CenturySchoolbook-Italic
    /ChansonHeavySFBoldItalic
    /ChaparralPro-Bold
    /ChaparralPro-BoldIt
    /ChaparralPro-Italic
    /ChaparralPro-Regular
    /CharlemagneStd-Bold
    /Chiller-Regular
    /CinemaGothicBTNInline
    /CinemaGothicBTNShadow
    /CityBlueprint
    /ClarityGothicSF
    /ColdSpaghettiBTN
    /ColonnaMT
    /CombatReadyBTN
    /ComicSansMS
    /ComicSansMS-Bold
    /CommerceSFBold
    /CommercialPiBT-Regular
    /CommercialScriptBT-Regular
    /Complex
    /ConcursoItalianBTNBold
    /ConcursoModerneBTNLt
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CooperBlackStd
    /CooperBlackStd-Italic
    /CopaSharpBTNBold
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Roman
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /CountryBlueprint
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CrazyGirlzBlondBTN
    /CrazyLootBTNInline
    /CurlzMT
    /DarkHalfBTN
    /DarlinBTN
    /DaunPenh
    /David
    /David-Bold
    /DelphiSF
    /DFKaiShu-SB-Estd-BF
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DokChampa
    /DomCasualBT-Regular
    /Dotum
    /DotumChe
    /DraglineBTNDm
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-Italic
    /Dutch801BT-Roman
    /Ebrima
    /Ebrima-Bold
    /EdwardianScriptITC
    /Egyptian710BT-RegularA
    /ElementarySF
    /Elephant-Italic
    /Elephant-Regular
    /EmbassyBT-Regular
    /English157BT-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstelleBlackSF
    /EstrangeloEdessa
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuphemiaCAS
    /EuroRoman
    /EuroRomanOblique
    /ExcaliburSF
    /FangSong
    /FelixTitlingMT
    /FluffySlacksBTN
    /FolioBT-ExtraBold
    /FootlightMTLight
    /Formal436BT-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /Freehand575BT-RegularB
    /Freehand591BT-RegularA
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Gabriola
    /Gadugi
    /Gadugi-Bold
    /GaleforceBTN
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Gautami-Bold
    /GDT
    /GelflingSF
    /GENISO
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GiddyupStd
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /Gisha
    /Gisha-Bold
    /GloucesterMT-ExtraCondensed
    /Gothic720BT-LightB
    /Gothic720BT-RomanB
    /GothicE
    /GothicG
    /GothicI
    /GothicNo13BT-Regular
    /GouditaLightSF
    /GouditaSF
    /GoudyHandtooledBT-Regular
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GreekC
    /GreekS
    /GrenobleHeavySFBold
    /GrenobleHeavySFBoldItalic
    /GrilledCheeseBTN
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HandscriptSF
    /HarlowSolid
    /Harrington
    /HeatherBTN
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HoboStd
    /HolidaySpringsBTN
    /HolidaySpringsBTNQuill
    /Humanist521BT-Roman
    /HYSWLongFangSong
    /IguanaLoverBTN
    /Impact
    /ImperialBT-Roman
    /ImpressBT-Regular
    /ImprintMT-Shadow
    /Industrial736BT-Roman
    /InformalRoman-Regular
    /InversSF
    /InviteSF
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /IskoolaPota
    /IskoolaPota-Bold
    /ISOCP
    /ISOCP2
    /ISOCP3
    /ISOCPEUR
    /ISOCPEURItalic
    /ISOCT
    /ISOCT2
    /ISOCT3
    /ISOCTEUR
    /ISOCTEURItalic
    /Italic
    /ItalicC
    /ItalicT
    /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
    /KozGoPr6N-Bold
    /KozGoPr6N-ExtraLight
    /KozGoPr6N-Heavy
    /KozGoPr6N-Light
    /KozGoPr6N-Medium
    /KozGoPr6N-Regular
    /KozGoPro-Bold
    /KozGoPro-ExtraLight
    /KozGoPro-Heavy
    /KozGoPro-Light
    /KozGoPro-Medium
    /KozGoPro-Regular
    /KozMinPr6N-Bold
    /KozMinPr6N-ExtraLight
    /KozMinPr6N-Heavy
    /KozMinPr6N-Light
    /KozMinPr6N-Medium
    /KozMinPr6N-Regular
    /KozMinPro-Bold
    /KozMinPro-ExtraLight
    /KozMinPro-Heavy
    /KozMinPro-Light
    /KozMinPro-Medium
    /KozMinPro-Regular
    /KristenITC-Regular
    /KunstlerScript
    /LAHeadlightsBTN
    /LaoUI
    /LaoUI-Bold
    /Lapidary333BT-Black
    /Latha
    /Latha-Bold
    /LatinWide
    /Leelawadee
    /LeelawadeeBold
    /Leelawadee-Bold
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMT-Bold
    /LifeBT-Roman
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /LithosPro-Black
    /LithosPro-Regular
    /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
    /LydianBT-Roman
    /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
    /MesquiteStd
    /MicrosoftHimalaya
    /MicrosoftJhengHeiBold
    /MicrosoftJhengHeiRegular
    /MicrosoftJhengHeiUIBold
    /MicrosoftJhengHeiUIRegular
    /MicrosoftNewTaiLue
    /MicrosoftNewTaiLue-Bold
    /MicrosoftPhagsPa
    /MicrosoftPhagsPa-Bold
    /MicrosoftSansSerif
    /MicrosoftTaiLe
    /MicrosoftTaiLe-Bold
    /MicrosoftUighur
    /MicrosoftUighur-Bold
    /MicrosoftYaHei
    /MicrosoftYaHei-Bold
    /MicrosoftYaHeiUI
    /MicrosoftYaHeiUI-Bold
    /Microsoft-Yi-Baiti
    /MingLiU
    /MingLiU-ExtB
    /Ming-Lt-HKSCS-ExtB
    /Ming-Lt-HKSCS-UNI-H
    /MinionPro-Bold
    /MinionPro-BoldCn
    /MinionPro-BoldCnIt
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Medium
    /MinionPro-MediumIt
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /MisterSirloinBTNRare
    /Mistral
    /Modern-Regular
    /MongolianBaiti
    /Monospace821BT-Bold
    /Monospace821BT-BoldItalic
    /Monospace821BT-Italic
    /Monospace821BT-Roman
    /Monotxt
    /MonotypeCorsiva
    /MontereyBT-Regular
    /MoolBoran
    /MrBigSF
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MVBoli
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-Cond
    /MyriadPro-CondIt
    /MyriadPro-It
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Narkisim
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NirmalaUI
    /NirmalaUI-Bold
    /NSimSun
    /NuevaStd-BoldCond
    /NuevaStd-BoldCondItalic
    /NuevaStd-Cond
    /NuevaStd-CondItalic
    /Nyala-Regular
    /OCRAExtended
    /OCRAStd
    /OldEnglishTextMT
    /Onyx
    /OratorStd
    /OratorStd-Slanted
    /PagodaSF
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /PanRoman
    /Papyrus-Regular
    /Parchment-Regular
    /ParisianBT-Regular
    /ParkAvenueBT-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PiranesiItalicBT-Regular
    /Plakette5SF
    /PlantagenetCherokee
    /PlatinumBeatBTN
    /Playbill
    /PMingLiU
    /PMingLiU-ExtB
    /PoorRichard-Regular
    /PoplarStd
    /PrestigeEliteStd-Bd
    /Pristina-Regular
    /Proxy1
    /Proxy2
    /Proxy3
    /Proxy4
    /Proxy5
    /Proxy6
    /Proxy7
    /Proxy8
    /Proxy9
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RegisterSerifBTNSCOblique
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rod
    /RollerWorldBTNBoldOut
    /RomanaBT-Roman
    /RomanC
    /RomanD
    /RomanS
    /RomanT
    /Romantic
    /RomanticBold
    /RomanticItalic
    /RosewoodStd-Regular
    /SakkalMajalla
    /SakkalMajallaBold
    /SalsaMangosBTNLt
    /SandscriptBTN
    /SansSerif
    /SansSerifBold
    /SansSerifBoldOblique
    /SansSerifOblique
    /ScriptC
    /ScriptMTBold
    /ScriptS
    /SegoePrint
    /SegoePrint-Bold
    /SegoeScript
    /SegoeScript-Bold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SegoeUI-Light
    /SegoeUI-SemiBold
    /SegoeUI-Semilight
    /SegoeUISymbol
    /ShonarBangla
    /ShonarBangla-Bold
    /ShowcardGothic-Reg
    /Shruti
    /Shruti-Bold
    /SimHei
    /Simplex
    /SimplifiedArabic
    /SimplifiedArabic-Bold
    /SimplifiedArabicFixed
    /SimSun
    /SimSun-ExtB
    /SmartyPantsBTNBold
    /SnapITC-Regular
    /SneakerheadBTNShadow
    /SprintSF
    /SprocketBT-Regular
    /Staccato555BT-RegularA
    /Stencil
    /StencilStd
    /StylusBT
    /SugarskinBTNBold
    /SuperBlackSF
    /SuperFrench
    /SWAstro
    /SWComp
    /SWGDT
    /SWGothe
    /SWGothg
    /SWGothi
    /SWGrekc
    /SWGreks
    /SWIsop1
    /SWIsop2
    /SWIsop3
    /SWIsot1
    /SWIsot2
    /SWIsot3
    /Swiss721BT-Black
    /Swiss721BT-BlackCondensed
    /Swiss721BT-BlackCondensedItalic
    /Swiss721BT-BlackExtended
    /Swiss721BT-BlackItalic
    /Swiss721BT-BlackOutline
    /Swiss721BT-Bold
    /Swiss721BT-BoldCondensed
    /Swiss721BT-BoldCondensedItalic
    /Swiss721BT-BoldCondensedOutline
    /Swiss721BT-BoldExtended
    /Swiss721BT-BoldItalic
    /Swiss721BT-BoldOutline
    /Swiss721BT-Italic
    /Swiss721BT-ItalicCondensed
    /Swiss721BT-Light
    /Swiss721BT-LightCondensed
    /Swiss721BT-LightCondensedItalic
    /Swiss721BT-LightExtended
    /Swiss721BT-LightItalic
    /Swiss721BT-Roman
    /Swiss721BT-RomanCondensed
    /Swiss721BT-RomanExtended
    /SWItal
    /SWItalc
    /SWItalt
    /SWLink
    /SWMap
    /SWMath
    /SWMeteo
    /SWMono
    /SWMusic
    /SWRomnc
    /SWRomnd
    /SWRomns
    /SWRomnt
    /SWScrpc
    /SWScrps
    /SWSimp
    /SWTxt
    /Syastro
    /Sylfaen
    /Symap
    /Symath
    /SymbolMT
    /Symeteo
    /Symusic
    /Tahoma
    /Tahoma-Bold
    /Technic
    /TechnicBold
    /TechnicLite
    /TektonPro-Bold
    /TektonPro-BoldCond
    /TektonPro-BoldExt
    /TektonPro-BoldObl
    /TempusSansITC
    /TennesseeSF
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /ToledoSF
    /TraditionalArabic
    /TraditionalArabic-Bold
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TropicaliScriptBTNBamboo
    /TroutkingsBTN
    /Tunga
    /Tunga-Bold
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Txt
    /UltraSerifSF
    /UndercurrentBTN
    /UniversalMath1BT-Regular
    /UnknownCallerBTNSCBold
    /Utsaah
    /Utsaah-Bold
    /Utsaah-BoldItalic
    /Utsaah-Italic
    /VAGRoundedBT-Regular
    /Vani
    /Vani-Bold
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdictSF
    /Vijaya
    /Vijaya-Bold
    /VinerHandITC
    /VinetaBT-Regular
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Vrinda-Bold
    /WeatheredSF
    /Webdings
    /WeddingTextBT-Regular
    /WickerSF
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /YoungsookBTN
    /ZanzibarSF
    /ZapfHumanist601BT-Ultra
    /ZolanoSansBTN
    /ZolanoSerifBTNBold
    /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


