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Instructions
Answer all questions.
Questions 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 the booklet. Label any such extra work clearly with the question number and part.

This examination 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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Question 1

(a) Solar panels are commonly installed on modern houses.
(i) Explain two advantages of installing solar panels on a house.
Solar panels
Advantage 1:
Advantage 2:
House with solar panels installed
(ii) State one other example of where solar panels may be installed.
Example:
(b) Wristbands are wearable fashion accessories.
(i) Circle the most suitable material for the manufacture of the wristbands shown.
Silicone Acrylic Bakelite
(ii) Name one property of the selected
wristband material.
Property:
Wearable wristbands
(iii) Describe one environmentally friendly
method for the disposal of waste plastic.
Description:
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(c) (i) The frame of the electric scooter shown is manufactured from anodised aluminium.
Explain why aluminium is a suitable material for the manufacture
of the scooter frame.

Explanation: Handlebars

Anodised aluminium
frame

(i) State one reason for anodising aluminium.

Reason:

Electric scooter

(iii) The handlebars on the electric scooter can be adjusted.
Name the tool shown, used to adjust the electric scooter handlebars.

Name:

Tool

(iv) Explain one benefit of using this tool to tighten or

loosen bolts.
Benefit:
Adjustment of handlebars on
electric scooter
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(d) (i) Smarttechnology mouthguards have been introduced in rugby to help detect
concussion injuries.

Explain the meaning of the term ‘Smart Technology’.

Explanation:

(ii) Give two other applications of smart technology.

Application 1:

Application 2: Smart mouthguard

(e) (i) Circle the most suitable drill size for tapping
the M5 hole on the drilled metal plate shown.

2.0 mm 5.0 mm 6.5 mm 4.2 mm

(ii) Name the type of hole marked X.
M5
Name: X

(iii) ldentify one safety precaution to be observed
when drilling a metal plate.

Safety precaution:

Drilled metal plate
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Question 2

Robotics is the intersection of science, engineering
and technology to produce machines to
substitute human actions.

(a) (i) State two applications of robotic technology.

Application 1:

Application 2:

Gripper

(ii)  Outline one disadvantage of robotic technology.

Disadvantage: Robotic arm

(b) Explain why servo motors are suitable for use in robotic technology.

Explanation:
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(c) (i) Drive module controller units can be used to control servo motors.
Name component X shown on the drive module controller.

Name:

(ii) Give one other application of component X.

Application:

(iii) Draw the electronic symbol used to represent

component X. Drive module

controller

Symbol:

Component X

(d) Artificial Intelligence (Al) is enhancing the capabilities of robots, making them
more efficient and versatile.

(i) State one other application of Artificial Intelligence (Al).

Application:

(ii) Outline two risks or disadvantages associated with the
use of Artificial Intelligence (Al).

Risk/disadvantage 1:

Risk/disadvantage 2: Al robotics
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(e) (i) Name the type of nut shown, used in
the assembly of the robotic gripper.

Name:

(ii)  Explain why this nut is suitable for
the assembly of a robotic gripper.

Explanation:

Robotic gripper

(iii) The drawing of the robotic gripper arm shown below was produced using CAD.

Explain the meaning of the term CAD.

C A

(iv) Name two suitable computer aided
manufacturing (CAM) processes to
manufacture the gripper arm shown.

Process 1:

Process 2:

CAD drawing of a
robotic gripper arm

(v) Inthe space provided, draw a rendered sketch of the robotic gripper arm.

Rendered Sketch:
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(f) (i) Select the name of the drive mechanism shown.

Drive mechanism

Selection
(tick one)

Bevel Gears

Simple Gear Train

Compound Gear Train

(ii) Explain the function of gear B in the drive

mechanism.

Function:

(iii) If gear A rotates clockwise, in which direction

does gear C rotate?

Direction:

Gear A
(40 teeth)

Drive mechanism Gear C
(40 teeth)

(iv) If gear A rotates at a speed of 100 RPM, select the correct speed of gear C.

Rotation speed Selection
(tick one)
1000 RPM
10 RPM
100 RPM

(v) Explain the purpose of the keyway on the gear shown.

Explanation:
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Question 3

Advances in engineering and biometric (body characteristic
measurement) technology have improved personal
and property security systems.

(a) The following four terms are associated with security and safety systems:

LED Sensor Visual Display Unit SD Card

Complete the table below by inserting the most suitable term, from the list above,
next to the description of the term.

Term Description

A device that detects and responds to some type of input from
the physical environment.

A removable memory device used to store and transfer digital
data.

A semiconductor device that emits light when current flows
through it.

A device with a screen that displays and represents information
in visual form.

Bend at 90°

\

(b) (i) Asteel bracket to mount a security camera is shown.
Outline three steps required to manufacture slot A
in this bracket.

Step 1:
Step 2: Slot A
Step 3:
Steel bracket
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(ii) Describe how the steel bracket is bent to shape.

Description:

(iii) State a suitable finish for the steel bracket.

Finish:

(c) A wall mounted security camera unit is shown below.

Slot B

| 4

Wall mounted
security camera
unit

(i)  Explain the purpose of the slot B shown above.

Purpose:

(ii) Describe the function of the serrated/grooved base
on the security camera unit.

Function: Serrated/grooved
base
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(d) The security safe shown is opened using biometric

authentication to activate a digital logic gate.
The safe door will only open when both facial
and fingerprint recognition technology can

identify the safe user.

The following information is relevant to open the safe.

Input 1

Fingerprint recognition

=

L@J

Q)

Logic

=l

Input 2
Facial recognition

(i) Name the logic gate used to
open the safe shown above.

Name:

(e) (i)

State one advantage of using biometric
authentication in home security systems.

Open
Safe

Advantage:

(ii) Name one other type of biometric authentication.

Name:

(iii) Explain why biometric technology is used in

travel passports.

Explanation:
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Fingerprint Facial
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(ii) Draw the logic symbol for
the named logic gate.

Logic gate symbol

Biometric
passport

Biometric symbol



(f) A simple security alarm circuit is shown. Four electronic components used to build
the circuit are identified by number.

Alarm Circuit

Match each of the numbered electronic components to the correct electronic symbol
shown below.

&S | e |~ | W

(g) (i) Outline one security risk to personal information or personal data
associated with online activity.

Risk:

(ii) Explain two steps that can be taken to protect personal information
and personal data online.

Step 1:

Step 2:

Junior Cycle Final Examination 2026 13
Engineering — Common Level



Question 4

The engineering design process plays an important role
in development the design, safety features, and
ergonomics of All Terrain Vehicles (ATVs)
and their accessories.

(@) (i) Identify two safety features incorporated in the design of ATVs.

Safety feature 1:

Safety feature 2:

(ii) The design process involves a number of different stages to create a vehicle
such as an ATV.

Match the stages of the design process with the appropriate image below.
The first match is completed for you.

Brainstorming Manufacturing Working Drawings Testing

(iii) Explain the purpose of ‘testing’ in the design process.

Purpose:

Testing an ATV
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(b) (i) Many ATVs have storage racks, made from tubular steel, Storage rack
fitted at the rear of the vehicle.

Name a suitable method used to join tubular steel.

Name:

(ii) The metal bushing shown, used in attaching the storage rack to an ATV, is
machined on a centre lathe.

List three lathe processes used to make the metal bushing shown.

Lathe process 1:

Lathe process 2:

Lathe process 3:

Metal bushing

(iii) Operating features of ATVs may be classified as input or output devices.

Use a circle to classify as input or output each of the ATV operating features.

ATV operating feature Circle (one option in each row)
Front headlight Input Output
Push-button ignition Input Output
Anti-theft alarm Input Output

(c) (i) Name the drive mechanism shown opposite which is used in an ATV.

Name:

(ii) State two methods of lubricating the drive mechanism.

Method 1:

Method 2:
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(iii) Identify two environmental impacts caused by the incorrect disposal of lubricants.

Impact 1:

Impact 2:

(d) A crossbar can be used to strengthen the Crossbar
handlebars of an ATV.

ATV

A dimensioned working drawing for an ATV handlebars

crossbar, to be manufactured from mild ﬁ/

steel, is shown below.

A
fP/O - -

! ®\ o Measurements
_/ shown in mm
(not to scale)

200

(i) Insert, in the table below, the correct measurement for dimension A,
dimension B, and dimension C shown above.

Dimension identification Measurement (mm)

Dimension A

Dimension B

Dimension C

(ii) List three steps used to make the crossbar shown above in the engineering room.

Step 1:

Step 2:

Step 3:
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(e) Personal safety equipment such as a helmet, gloves, and
eye goggles are vital for rider safety when operating an
All Terrain Vehicle.
(i) Design, using a rendered sketch, a storage unit for
ATV personal safety equipment.

The storage unit should include:

e A method to hang a helmet

ATV personal \
safety equipment

e Anareato hold goggles and gloves.

Rendered sketch of storage unit

(ii) Ergonomics is an important consideration in the design process.
Explain the meaning of the term ‘ergonomics’.

Explanation:
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