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  1. Describe three ways of improving the Building Energy Rating (BER) of a new home at the design or  
          building stage.

  (i)   Windows - large on south, small on north, double/triple glazed, low e glass.      

           (ii)  Insulation - walls, roof, floor to match/exceed current regs.      

           (iii)  Airtightness/draft sealing.  No open flue. 

   Solar Panels, renewable forms of energy, lighting CFC’s,  

   contolled heating etc.

                                                                                                      (3 x 2 marks) 

   

3. The injection moulding machine shown will only operate when the door guard is closed and the switch is 
          turned on.  

          (i)   Name a suitable logic gate to control the machine. 

                 AND gate.

         (ii)   In the box below, draw a truth table for the logic gate 
                 named at (i).       
              
           
    

2. Modern digital cameras often use lithium-ion (Li-ion) batteries.     
             Under the WEEE directive such batteries cannot be disposed of to landfill with  
             household waste. 

(i)  What is the WEEE directive?

Waste Electrical and Electronic Equipment Directive, directive to reduce the  
    Waste from electrical/electronic equipment.

     (ii)   How should such batteries be disposed of when they have reached the end of  
             their useful life? 

Return to collection box at retailer 

            Deposit at local waste transfer station/recycling centre etc. 

                               (2 + 4 marks)

Section A. Answer any twelve questions.  All questions carry 6 marks.

Switch Guard Output 

0 0 0

1 0 0

0 1 0

1 1 1

(2 + 4 marks) 
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(i) Using the following information, calculate the gear ratio of the gear train shown. 
           Note: The position of gear B is fixed.
 Teeth - A: 36 B: 18 C: 72. 

Calculation:

72/36 = 2:1    (1 mark for formula) 

4.

    5. Control Systems may be either open loop or closed loop.
            What is meant by the terms open loop and closed loop? 

      (i)  Open loop: 
             No feedback to determine if the input has achieved its desired goal, self monitoring.
     (ii)  Closed loop: 

             Feedback given from sensors to controller to ensure correct/accurate operation of  
  machine.
                  (3 + 3 marks) 

  6. (i)  What is the difference between a DVD-R and a DVD-RW disc? 
DVD-R     -  Can be written to once
DVD-RW -  Can be written and then overwritten many times

            (ii)  Which type of disc would be more suitable for the distribution of a software application?   
                 Give one reason for your answer. 

        Type: DVD-R

        Reason: Prevent loss/corruption of data by accidental/deliberate overwriting etc.

                    (2 + 2 + 2 marks)

(ii) If the speed of gear A is 40 rev/min, calculate the speed of gear C.

Calculation:

40/2 = 20 rev/min 

C

A

B

(3 + 3 marks) 

Formula- Driven/Driver 
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12V

9. The graphics below show a resistor colour code table and two resistors R1 and R2.

                 (i)  Calculate the values of resistors R1 and R2.

           (ii) R1 and R2 are used to complete the circuit shown. 

                   Calculate the value of             in this circuit.                        

R1

R2

VOUT

7. Describe two specific safety precautions that should be observed when: 

          Using an adhesive to join acrylic parts: 

              (i)   Good Ventilation 

(ii)  Avoid skin contact, wear safety goggles etc.
          Using a drilling machine:  

               (i)   Material securely held/clamped 

(ii)   No loose clothing.  Wear eye protection, select correct speed, emergency stop  

     button etc .
                  (2 + 1,  2 + 1 marks)

8. What is meant by each of the following terms in describing the properties of materials?  

            (i) Elasticity: The ability of a material to return to its original shape or form following  
    deformation by an external force.

 (ii) Plasticity:  The ability of a material to bend, stretch or assume a new shape or form without  
       breaking.   

                   (3 + 3 marks)

0V

Calculation:

VOUT  =          R2         x  V 
                                               ____________________ 

        R1 + R2   

             =      400       x  12            =     9.6 V
                                               ____________________ 

       100 + 400  

R1 - Brown, Black, Red, Gold.    Value = 0100 +/- 0.1% 

R2 - Brown, Yellow, Red, Gold.  Value = 0400 +/- 0.1% 

VOUT 

(2+ 4 marks)
(Formula- 2 marks) 
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11.    (i)  Describe the operation of the relay shown making reference to the coil, contacts and iron core.  

           (ii)  Give an example of where a relay could be used. 

             Intercom/radio controlled electric gates - 12V intercom/buzzer controlling 220V gate  

   motors, spotlights for cars etc. 

    

               (4 + 2 marks)

10. The graph shows the sales of a typical product over its life cycle.  The graph is divided into five stages from    
              Development to Decline as shown. 

               

            Describe any three of these stages of product life cycle. 

1. Design/Research/Testing/Manufacture etc. 

2. Marketing/Distribution/Sales etc. 

3. Marketing/Acceptance/Sales growth etc. 

4. Sales peak/plateau etc. 

5. Obsolescence/superceeded/sales decline etc. 
               (3 x 2 marks)
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When a small current flows through the coil, a magnetic field is  

produced to magnetise an iron core. This attracts the armature 

which forces the switch contacts to touch. A circuit can be controlled 

in this way, relays often switch on higher voltage circuits.       

1/2 description– 2 marks
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13. Make a well-proportioned freehand sketch of three principal orthographic views of the whistle shown. 

12. The graphic shows the machine heads of a guitar.  The machine heads allow the guitar to be tuned.

                (i) Name the mechanism used in the machine heads. 

Worm gear/Worm and wheel

    (ii) Explain why this mechanism is suitable for this purpose.

                    No slip/maintains setting 

    Fine adjustment possible/speed reduction  

    Compact size etc.  

        (2 + 4 marks)

Correct view placement/alignment - 2 marks
Correct proportions - 2 marks
Detail - 2 marks
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    14.

   15. The graphic shows an extract from the manual supplied with 
             a coffee machine. 

A

B

Tennis rackets are produced  
from a range of materials.  

Outline two important considerations 
in selecting a suitable material for: 

               The frame A:

                (i)    Lightweight 

       (ii)   Strong, comfortable to hold, stiffness etc. 

         The strings B:

         (i)  Tough/Elastic/flexible- to allow “threading” of frame  

         (ii) Strong/lightweight/resilient etc. 

   

(i) Name the type of pictorial representation used. 

     Exploded view/ Exploded Isometric 

(ii) Use two graphic techniques to enhance the graphic representation 
      of the parts labelled 2 and 7.

 Appropriate shading/rendering/colouring 

                (2+2+2 marks)
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2(c) The operational amplifier (op-amp) is a versatile and widely used electronic component.

(i) Describe two common configurations for an operational amplifier (op-amp). 
Comparator  

 Current amplifier.                           

(ii) Sketch a circuit diagram to show how an op-amp can be configured to act as either of the 
  configurations described at (i) above.

2(d)

Answer 2(c) or 2(d)

OR

The graphic shows an alarm system for the seat belt of a car.  The alarm is designed to activate for  
30 seconds when the ignition is on and the seatbelt is unbuckled. 

(i)   Identify the logic gates required at G1, G2  
       and G3. 
 G1– Not Gate, G2 - And Gate,  

G3 - And Gate.                
    

(ii) Draw the truth table for output F.  

F

Ignition 

Buckle

Timer 

G1

G2  

Alarm G3  

A

B
D

C

E

A B C D E F 

0 0 0 1 0 0 

0 0 1 1 0 0 

0 1 0 0 0 0 

0 1 1 0 0 0 

1 0 0 1 1 0 

1 0 1 1 1 1

1 1 0 0 0 0 

1 1 1 0 0 0 

(iii) Give three examples where electronic 
       control is used in automotive safety.  

 ABS breaking, burglar alarms, break pad 
 wear indicator, service indicator etc.  
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Option 3 - Information and Communications Technology - Answer 3(a) and 3(b)

3(a) (i) The misuse of Communications Technology is of growing concern to many people. 
                      Discuss two ways of protecting yourself from the possibility of ‘Cyber bullying’ when online. 
   Firewall protection, delete suspicious emails without opening, never reveal passwords  
   or real name online etc.          
                   

          (ii)  Explain what is meant by the term URL. 
Uniform Resource Locator, global address of documents and resources on WWW.

 Identify two elements of the following URL and explain the purpose of each.

Http– Hypertext Transfer Protocol– system used to find info. From internet 
 www.rte.ie - address/domain of the computer where the webpage/resource is located  
 /arts/ - specific webpage requested          

3(b)    (i) State two benefits that a company would gain from networking their computer system to form a LAN. 
   Share hardware/software, central storage of files, security       

          (ii)  Explain the function of each of the following in a computer network: 

     Network switch  
A device that joins multiple computers within a LAN. It differs to a hub in that it   

  only sends data to the specific computer addresses, faster speeds.
     Network card 

A piece of hardware that allows a computer to communicate with other computers  
  on the LAN. 
     IP address 

Unique number that every computer connected to the internet or network is assigned,  
  e.g, 192.168.0.3. 
     File server.

Computer responsible for the storage and management of data in a central location  
  on a LAN.                        

          (iii)  The owner of a small transportation company has decided to set up a computer network.  At present the 
                      company uses one computer for word processing and taking orders. This computer is connected to a  
  printer. It uses another three computers for processing orders and coordinating deliveries.
                      The company wants to achieve the following:  

 All important data to stay on one computer but be available to other computers when needed. 
 All computers to be able to use the printer. 

  (a)   Draw a block diagram of a network to make this possible. 
 (b)   Describe how the printer can be shared over the network. 
                  

(a) - 10 marks, (b) - 16 marks,  (c) OR (d) - 14 marks 

Connect printer to network switch. 
Install printer software on server. 
Select printer sharing on control 
panel.

Comp. 1 Comp. 2 Server Comp. 4 

Switch 

Printer 
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Answer 3(c) or 3(d) 

3(c) (i)       Distinguish between bitmap and vector based representations of graphical data and suggest a
    suitable application for each.

Bitmap– made of pixels in a grid, tiny dots of individual colour, resolution dependent  
  e.g., photographs 
  Vector– series of geometric objects such as lines and curves. Each object has properties
  such as colour, width, size etc., resolution independent e.g., used for tech. drawings/ 
  logo creation       
                
 (ii)  The graphic shows the logo for a delivery company.  The logo is to be used on all printed 
                     documents the company uses and on its website.  Select a suitable file format for each of the
  following uses of the logo and justify your selection in each case: 

       Printed on company notepaper and letterheads 
 Tiff– if high quality is required 

   Jpeg - if quality is not an issue 
       Included in the company’s email signature 

   GIF– 256 colours, transparent, good where few  
   colour/shades/tints are required

       On the homepage of the company’s website. 
   JPeg– file size, PNG– Transparent, portable 
           

 3(d)   (i)   Distinguish between shareware, freeware and trial software.
     Shareware– copyrighted software that is available free of charge on a trial basis 
     Freeware– completely free software, usually made available over the internet. 
     Trial Software– contains all functionality of full version but can only be used for a limited  
     time period, try before you buy. 
                  
                           
           (ii) A sound wave is an analogue signal.  Describe how such an analogue signal can be converted
   to a digital format making reference to amplitude, sampling rate and sample format.  Support  
   your answer with a labelled diagram. 
   An analogue signal can be converted to digital using a sound card with ADC. 
   Amplitude– height/loudness of the wave 
   Sampling Rate– No. of times that measurements are taken every second 
   Sample Format—No. of bits used to represent each sample. Audio CD– 16 bits per sample 

OR

Sampling rate

Analogue signal

TimeA
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