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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 this 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) Bronzeis an alloy commonly used to make trophies.

(i) Explain the term alloy.

Explanation:

(i)  Name two metals present in the alloy bronze.

Metal 1:

Metal 2:

(iii)  State one other application of bronze. All-Star Award Trophy

Application:

(b) The baby feeding spoons shown are made from a thermochromic smart material, which
changes colour when hot.

(i) State one reason why thermochromic materials are suitable for the manufacture of
baby feeding spoons.

Reason:

(ii)  Suggest one other application for thermochromic
smart materials.

Application:

Baby feeding
spoon
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(c) (i) The Fitbit Smart Watch has changed the way we think about fitness.
Outline two advantages for its use.

Fitbit Smart Watch

Advantage 1:

Advantage 2:

Silicone Infinity Band

(ii)  The Fitbit strap, called an Infinity Band, is made from a plastic called silicone.

State one reason why silicone is a suitable material for the infinity band.

Reason:

(d) (i) Self-Driving cars depend on autonomous technology. Explain the meaning
of the word autonomous.

Explanation:

The Cruise Autonomous Car

(ii)  Identify two possible disadvantages associated with autonomous vehicles.

Disadvantage 1:

Disadvantage 2:
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(e) (i) An adjustable mobile phone holder is shown. Name a suitable material
to make Part X and give a reason for your choice.

Material:

Reason:

(ii)  Describe how you would bend Part X to shape.

Description:

(iii)  List three steps involved in machining Part Y on a centre lathe.

PartY

(iv)  Inthe grid provided draw an elevation of Part Y when viewed from arrow ‘A’.

PartY

Note: Each grid square represents 5mm.
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Question 2

Engineering has been instrumental in progressing the
standards achieved within sports and plays a crucial role
in assisting in the fairest outcome of sporting results.

(a) Hawk-Eye was introduced in tennis to track the trajectory of a tennis ball by using cameras to
triangulate the ball position. The system is made up of three main components listed in the

table below.

Identify the components as either input, process or output.

Component

Answer:

Hawk-Eye camera

Viewing screen

Triangulation
metric software

(b) (i) Name the mechanism shown opposite used to tension

the tennis net.

Name:

(ii)  Explain how this mechanism is used to tension a

tennis net.

Explanation:

(iii)  Identify one other application of this mechanism.

Application:
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(c) (i) Tennis racket strings are made from nylon.
Identify the force acting on the string at X. X

Force:

(ii)  Nylon is a thermoplastic. Explain the term thermoplastic.

Explanation:

(iii)  Identify two other applications of Nylon.

Application 1:

Application 2:

Wilson Pro Staff Precision
Tennis Racket

(iv)  Explain one reason for using a thermoplastic over a thermosetting plastic.

Explanation:
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(d) (i) LED’s, often used to indicate serve speeds, have

polarity (positive and negative leg). Identify two aa
suitable methods used to determine the polarity -
of an LED. -
8=
LED Serve Speed
Board
Method 1:
Method 2:
(ii)  Sketch the electronic symbol used to represent an LED.
Sketch:
LED

(iii)  Outline two other applications of an LED.

Application 1:

Application 2:
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Using rendered sketching, design a storage unit

which will:

(e) (i)

hold a single tennis racket
have a place to store a water bottle

o hold three tennis balls.

Rendered sketch:

Identify the material(s) used to make this storage unit.

(i)

Material(s) used:

Indicate your choice of finish for the materials used in your design.

(iii)

Finish applied:
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Question 3

With the help of Engineering over the past century,
cars have been transformed in terms of appearance,
materials and drive systems.

(a) (i) Identify two differences between the design features of the Lotus Evija compared
to the Ford Model T.

Difference 1:

Difference 2:

Ford Model T
(ii)  Identify two safety features in modern cars.

1:

2:

(iii)  Select one material which is suitable for use in the manufacture of the Lotus Evija
and give a reason for your choice.

Material:

Reason:

“-‘ — -
Lotus Evija electric hypercar

(iv) Describe the environmental impact of each of the cars shown above.

Ford Model T:

Lotus Evija:
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(b) Prior to the introduction of electric vehicles, society
depended on the internal combustion engine.

(i) Give one application of a four stroke engine.

Application:

(ii)  Name the engine stroke shown opposite.

Stroke:

Four stroke engine

(iii)  Explain how a four stroke engine is lubricated.

Explanation:

Mechanism A

(iv)  Describe the operation of mechanism A, shown above, in the engine.

Description:
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(c) A dash cam may be placed in a car to monitor car journeys.

(i) Complete a rendered sketch of the HD dash cam shown.

Rendered Sketch:

HD dash cam

(ii)  Explain the term HD.

Explanation:

(iii)  Describe a method of securing a dash cam in a car.

Description:
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(d)

ENGINE
START
STOP

|

Rain Sensor

Windscreen wiper
S switch

A car windscreen wiper system shown
opposite, has three inputs:

o Input A - Car Ignition

. Input B - Wiper Switch

o Input C - Rain Sensor.

Once the Car Ignition is turned on, either of the
other two inputs can activate the wiper system.

(i) Identify the logic gates at X and Y below:

Logic Gate at X:

Logic Gate at Y:

(i)  Complete the truth table below for the logic gates shown at X and Y.

Input A

Input B

Input C X

\!
START Input A
S /

Input C

Junior Cycle Final Examination, 2024
Engineering — Common Level

Wiper
Motor

Input A

Output

R |lo|r
O|O|O

R, |lo]lo|o

13



Question 4

Engineers can help to tackle climate change,
manage the environment and create a more
sustainable way of living.

(a) Many types of renewable energies and technologies have been promoted in Ireland in
recent years.

(i) Match the following renewable technologies with the corresponding energy
conversion:

1) Wind Turbines
2) Battery operated devices

3) Solar Panels.

Energy Conversion Renewable Technology

Kinetic Energy to Electrical Energy

Light Energy to Electrical Energy

Chemical Energy to Electrical Energy

(ii)  List one advantage and one disadvantage of renewable energy.

Advantage:

Disadvantage:

(iii)  Name one other type of renewal energy and give an example of its use.

Name:

Use:
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(b) Battery operated equipment is frequently used by engineers and construction workers.

(i) State one advantage and one disadvantage of using battery operated equipment.

Advantage:

Disadvantage:

Husqvarna k535i battery
powered disc cutter

(ii)  The Husgvarna disc cutter uses a 36V Lithium-ion battery. The battery has 9A
capacity. Using the formula for Ohms law, calculate the resistance in this battery.

A

| = Current (Amps)

R = Resistance (Ohms)

Calculation:
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(c)

The cutting disc shown is made from hardened steel with
diamond particles bonded to the cutting surface.

Heat treatment plays an important role in the manufacture of
the cutting disc.

(i)  Explain how the heat treatment process of hardening
is carried out.

Cutting Disc

Explanation:

(ii)  Hardened steel can be very brittle. Identify and explain one process that could
be used to reduce some of the brittleness caused by the hardening process.

Identify:

Explanation:

(iii)  Name two other heat treatment processes.

Process 1:

Process 2:

(iv)  State one reason why the cutting surface has diamond particles bonded to it.

Reason:
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(d) Upcycling is a process by which old products are modified and get a second life as a new
product. Old electrical appliances and unwanted domestic items can be upcycled for
use in our gardens and outdoor living spaces.

(i) Explain how the washing machine drum shown, may be upcycled for a different
purpose.

Explanation:

Washing Machine
Drum

(ii)  The drum of a washing machine is rotated using a vee belt and pulley mechanism.

Describe one advantage of using a vee belt.

Advantage:

Vee belt and pulley

(iii)  Give one reason for the drilled holes in the pulleys shown.

Reason:
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