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InstrucƟons 
Answer all quesƟons.  

QuesƟons do not necessarily carry equal marks. 

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

Write your answers in the spaces provided in this booklet.  There is space for extra work at the 
end of this booklet.  Label any such extra work clearly with the quesƟon number and part. 

This examinaƟon booklet will be scanned and your work will be presented to an examiner on 
screen.  Anything that you write outside of the answer areas may not be seen by the examiner. 
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QuesƟon 1 
(a) A dash cam for use in a car is shown opposite. 

  (i) Outline one advantage of using a dash cam. 

 

 

 

 
 

 

 (ii)  Outline one disadvantage of using a dash cam. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) (i) Select one of the drinking straws shown and explain how its use may impact            
  negaƟvely on the environment.      

 

  
 
 
 
 
 
 
 
 
 

 
 
 

 (ii)  State two properƟes of stainless steel. 

Advantage: 

 

 

 

Stainless steel 
drinking straw 

Disadvantage: 

 

 

 

Dash cam  

SelecƟon: 

 

 

NegaƟve impact: 

 

 

 

 

Property 1: 

Property 2: 

 

 

Paper drinking 
straw 
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(c) A compression spring is used in the 2023 Junior Cycle Engineering Project, as shown. 
 

(i) Explain the meaning of the term                                                                                    
compression.                       

 
 

 
 
 
 
 

 
(ii) IdenƟfy one other applicaƟon of a  
  compression spring.                                                                 

 
 
 
 
 
 

 
 
(iii)  Describe the funcƟon of the separator                                                         
  mechanism shown in the operaƟon of the        
  2023 Junior Cycle Engineering Project. 

  

Compression spring  
ExplanaƟon: 

 

 

 

 

ApplicaƟon: 

 

 

 

DescripƟon: 

 

 

 

 

 

 

 

 

Separator mechanism 
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(d) (i) Drones have an increasingly important role in smart farming. 
  State two applicaƟons for a drone in farming. 
 
 
 
 
 

 

 

(ii) Explain why 3D prinƟng is suitable for the  
 manufacture of drone parts.  

 

 

 

 

 

 
 

 

 

 

 

(e)   (i) Tick the term which best describes the funcƟon of the  
  pulley wheel in the gym machine shown. 

 
 
 
 

 

 (ii) Explain why a pulley wheel is used in the gym machine shown. 

 

 

 
  

  

 
 (iii) Name two lathe processes used in the manufacture   
  of the dumbbell bar shown. 

Drone 

ExplanaƟon: 

 

 

 

 

ApplicaƟon 1: 

 

ApplicaƟon 2: 

 

Process 1: 

3D printed 
drone parts 

Pulley wheel 

Load  

Fulcrum  

Effort  

Process 2: 

ExplanaƟon: 

 

 

 

Dumbbell bar 
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QuesƟon 2 
      Engineering and product design are central to the producƟon of 

custom made (bespoke) furniture and products, such as               
the novelty table lamp shown. 

 

(a)  (i) The novelty table lamp shown has adjustable body 
 parts. Outline one reason for this design feature.  
 

 

 
 (ii)  Name the type of nut shown and explain why it is  
  suitable for use on the novelty table lamp.  
 
 

 

 

 

 

 

 

 

(b)  The body parts of the novelty table lamp shown are made from acrylic. 
(i) Calculate, in millimetres, the overall length and overall 

width of the acrylic body part shown. 

 

 

(ii) Describe how the profile of the acrylic body part may be 
 accurately marked out. 

 

 
 

 
  
  

 

 

 

Reason: 

 

 

Name: 

ExplanaƟon: 

 

 Nut 

Dimensioned (mm) 
acrylic body part  

Overall Length: 

Overall Width: 

DescripƟon: 

 

 

 

 

 

 

 

 

 

Novelty table lamp 

80
 

R15 

R10 

Ø5 
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(c)  (i) IdenƟfy two safety precauƟons to be taken when drilling the acrylic body parts. 

 
 
 
 
 
 

 
 

 (ii) Explain why the table and the base of a drilling machine are  
   made from Cast Iron. 

 

 

 

 

 

 
 

 
  

 (iii) Circle the correct alloy combinaƟon for Cast Iron. 

  
 

 (iv) Match each safety sign shown to the correct category, by drawing a line. 
 

 

Safety precauƟon 1: 

 

 

Safety precauƟon 2: 

 

 

ExplanaƟon: 

 

 

 

 

 

Drill table 

Drill base 

Iron and carbon Copper and zinc Iron and chromium 

Prohibited sign 

Hazard / Warning sign 

Safety condiƟon sign  
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(d) (i) The novelty table lamp oŌen falls over when in use. Using a rendered sketch,  
design a base on which the lamp can be securely placed.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 (ii) IdenƟfy a suitable material for the base you designed and outline one reason 
 for the selecƟon of this material. 

 
 
 

Material: 

Reason: 

 

Rendered sketch of base design  
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(e) (i) Explain why copper is used in the manufacture of the electrical wires shown.  
 

 

 

 
(ii) Circle the correct classificaƟon for copper.  

 

 
 

 (iii)  Suggest one other suitable use for copper. 

 

 
 (iv)  Insert the correct wire colour for each plug terminal shown. 

 

 

 

           

 

 

 

 

 
(f)   State two advantages associated with upcycling to produce         
  bespoke / unique products like the table lamp shown. 

 

 

 

 

 

 

 

Copper electrical 
wires 

ExplanaƟon: 

 

 

Ferrous metal Non-ferrous metal 

Use: 

Bespoke table lamp 

Advantage 1: 

 

 

Advantage 2: 

 

 

Blue—Neutral 

Brown—
Live 

Green and   
yellow—Earth 

Colour: 

Colour: 

Colour: 
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 QuesƟon 3 
 

 The Wello Family E-Trike is a hybrid electric vehicle     
        designed for transporƟng passengers and                           
              cargo in urban areas. 

 This E-Trike has a built-in rechargeable baƩery and solar         
      panels on the roof to provide power to the motor              
        that assists the user while pedalling.   

  

 
 
(a) The following four terms are associated with the design and engineering of E-Trikes. 

 

  
 Complete the table below by inserƟng the most suitable term next to the descripƟon           
 of the term.  
 

 

 

 
 
 

 
 
 

 
(b) State two advantages of using the E-Trike for travel in urban areas. 

 

 

 

Solar power Cargo Hybrid vehicle Carbon footprint 

Term DescripƟon of Terms 

 
A vehicle that uses two or more disƟnct types of power.  

 
Freight or goods carried by a ship, aircraŌ, or other vehicle. 

 A measure of the amount of carbon dioxide released into the 
atmosphere by your acƟviƟes over a parƟcular period.  

 Heat radiaƟon from the sun converted into electrical power. 

Advantage 1: 

 

 

Advantage  2: 

 

 

Wello Family E-Trike 
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 (c) 
 
 
 
 

 
 
 

 

(i) Explain the meaning of the term LED.          (ii)     Label the posiƟve leg and negaƟve leg              
           of the LED shown. 

 

 

 
 

 
 

 (iii) Outline two advantages of using LED lights over tradiƟonal light bulbs. 

 
  

 

 
 

 
 

 (iv) Outline two reasons for the holes in the design of the brake disc shown above. 

 

 
 
 

Stainless steel     
brake disc 

Reason 1: 

 

 

LED spotlight 

Reason 2: 

 

 

ExplanaƟon: 

 

 

 

 

Advantage 1: 

 

 

Advantage 2: 

 

 

Flat spot 
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 (v) Outline one advantage of using Allen screws in the assembly of the stainless steel 
  brake disc. 

 

 
 

 
 (vi)  Explain why adhesives may be applied to an Allen screw when  
   assembling a brake disc.                                          
 
 
 

 
(d) The E-Trike is fiƩed with a pneumaƟc shock absorber. Explain the term pneumaƟc. 
 

 

 

 

 

 

 
 
 

 
(e) Match the renewable energy source to the correct diagram for that source. The first match  
 is completed for you. 

  

 

 
 

Advantage: 

 

 
 

ExplanaƟon: 

 

 

ExplanaƟon: 

 

 

 

 
PneumaƟc  

shock absorber 

 

Wind energy Geothermal energy Hydro energy Biomass energy 
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QuesƟon 4 
 

Engineering electronic control systems are frequently          
used at car parking faciliƟes in towns and ciƟes. 

 
(a)  (i)  IdenƟfy two advantages of using an  
  automated electric gate system. 

 

 

 
 

 

 
 

 (ii)  The gate, shown above, is made from steel. Suggest a suitable finish which may be 
  applied to the gate to help prevent corrosion.  

 

 
 

 (iii)  Circle the correct name for mechanism A shown above. 
 

 
 

 

(iv)  Suggest one other suitable applicaƟon for mechanism A.  

 
 

 

(v)  Explain why the surfaces of the roller wheel and the guide rail are heat treated. 

 

Advantage 1: 

 

Mechanism A 

ExplanaƟon:  

 

 

 

 

 

Car park automated gate 

Crank and slider Ratchet and pawl Rack and pinion Pulley and belt 

ApplicaƟon: 

 

Finish: 

 

Roller wheel  

Guide rail 

Advantage 2: 
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(b)   The automated barrier system shown uses         
a digital logic gate. The barrier will only liŌ 
when the vehicle is detected and the 
keypad is used. 

(ii)    Name the logic gate which is most suitable to acƟvate the automated barrier system.   
    

  

Logic Gate Symbol Input 2 Output 

0 0 

  

Input 1 

1 

 

   

   

(iii)   Draw the symbol for this logic gate and complete the Truth Table. 

Name:  

The following informaƟon is relevant to 
acƟvate the automated barrier system. 
 

No vehicle detected = Logic Level 0 
Vehicle detected        = Logic Level 1 
Keypad code incorrect = Logic Level 0 
Keypad code correct = Logic Level 1 

 (i)    The keypad is a(n):  

Keypad 

Vehicle detecƟon        
system 

Automated barrier system  

Type of device Tick correct 
answer 

Input device  

Output device  

Process device  

Logic 
gate 

Barrier 
open 

Input 2  
Keypad 

Input 1  
Vehicle detected 
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(c)  (i)  Using a rendered sketch, design a suitable bracket for the keypad shown.  

  The bracket you design should include:  
• A method to securely hold the keypad  
• A method to permanently aƩach the bracket to the floor.  

(ii)     IdenƟfy two other applicaƟons where a keypad may be used. 

ApplicaƟon 1:  

ApplicaƟon 2:  

Rendered sketch of bracket  
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(ii)   State one advantage and one disadvantage of    
 using roboƟc technology in industrial soldering. 

(iii) Circle the correct alloy combinaƟon for soŌ solder. 

Advantage: 

 

 

Black 
Brown 

Red 
Orange 

Colour Value 
0 
1 
2 
3 

Yellow 4 
Green 5 
Blue 6 

Grey 8 
Violet 7 

White 9 

Red, Red, Red 

(d) The automated barrier system contains circuits with various resistors. 
  

 (i)  State the value of the resistors shown.  

Resistance value                        Ω 

Brown, Black, Orange 

RoboƟc soldering 

Disadvantage: 

 

 

Lead and Ɵn Copper and zinc Iron and carbon Copper and Ɵn 

Resistance value                        Ω 

(iv)  Outline one advantage of using ribbon cable when       
  wiring electronic devices. 

Ribbon cable 

Advantage: 
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(e)  (i) Explain why a servo motor is suitable to control a barrier boom, as shown. 
 

ExplanaƟon: 

 

 

 

 

 

 

 

(ii) Name the drive mechanism, shown above, used in the servo motor gearbox. 

Drive 
mechanism 

Name: 

Barrier 
boom 

Servo motor 

(iii) If the driver gear, shown opposite, has 14 teeth and the driven gear has 28 teeth,   
Ɵck the correct gear raƟo for this gear train. 

Gear raƟo Tick correct answer 

1:2  

2:1  

1:4  

(iv)   Calculate how fast the driven gear turns, in RPM, if the driver gear rotates at 
 40 RPM. 

14T 

28T 

CalculaƟon 

 

 

 

 



Junior Cycle Final ExaminaƟon, 2023 18 
Engineering –  Common Level 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

AddiƟonal Work 
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