Coimisiun na Scruduithe Stait
State Examinations Commission

Junior Certificate 2015

Marking Scheme

MATERIALS AND TECHNOLOGY
METALWORK

Ordinary Level



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.
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MARKING SCHEME

Written Examination and Project

Note: For the written examination - Answer Question 1, Sections A and B and
any three other questions - Total: 100 Marks.
The solutions presented are examples only.

All other valid solutions are acceptable and are marked accordingly.
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Question 1.

SECTION A - 20 MARKS

ANSWER ANY TEN QUESTIONS FROM THIS SECTION

40 Marks

This instrument is a(n):

Micrometer

Vernier Calipers

QOutside Calipers

Inside Calipers

This tool is a(n):

Adjustable Spanner

Open Spanner

Combination Spanner

Ring Spanner

AN

AN

This tool is a:

Soft Faced Hammer

Ball Pein Hammer

Straight Pein Hammer

Cross Pein Hammer

This tool is a:

Machine Vice

Hand Vice

Vice Grips

G-Cramp

AN

AN

A gas torch is used when:

Brazing

Riveting

Threading

Knurling

Part ‘X’ is called the:

Shank

Flute

Land

Flank

AN

AN

This fastener is a:

Split Pin

Grub Screw

Wing Nut

Lock Nut

This cutting tool is a:

Reamer

Centre Dirill

Countersinking Bit

Twist Drrill

AN

This instrument is a:

Thread Gauge

Wire Gauge

Bevel Gauge

Combination Set

AN

This cutting tool is a:

Junior Hacksaw

NN

Senior Hacksaw

Fret Saw

Coping Saw

AN

SIS

Part ‘X’ is called the:

Edge

Point

Tang

Heel

AN

This tool is a(n):
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Tap Wrench

Stillson Wrench

Adjustable Wrench

Channel Wrench

AN
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SECTION B - 20 MARKS
ANSWER ALL QUESTIONS FROM THIS SECTION

- N
(m) g Name any four materials used in the manufacture of modern cameras.
_Q
1.| Plastic
2.| Glass
3. | Metal
4. | Rubber
- J
4 N
(n)

List three advantages of using a smartphone to take photographs.

1.1 Quick to operate

2. Shares images faster

Photographs can be sent by email

4 (o) (i) This device is called a:

Flash Drive
Memory Card
Hard Disk

Floppy Disk

.

(i) This device uses a(n):

Video Connector
USB Connector
Network Connector

Audio Connector

4 (p) (i) Digital photographs are normally adjusted using a:

Spreadsheet
Digital Editor
Database

Photo Editor

(i) Computer file size is mesured in:

Centimeters

JPEG
E Bytes v
Kilos
Litres

(q) (i) How can you share a digital
photograph with a friend?

Facebook

Email

(i) Why is it a good idea to use
rechargeable batteries?

Reduces waste

which protects the

environment

(Do 2 £0 )
| Page 30of8 |

10



Question 2. 20 Marks
7 N
(a)
(i) Plastic”gearsdare PVC (v) Cooking foil is Steel
?rco)::w.a y made Nylon made from: Aluminium v’
' Fibreglass Copper
(i) Battery plates Lead (vi) The ability of a Ductility
are made from: Zi material to resist
inc : i Toughness
— wear is called:
Aluminium Hardness v’

(iii) Bronze is an
alloy of:

(iv) Galvanised gates

Copper & Tin

Copper & Zinc

Copper & Steel

(vii) A material is said to
be brittle when it
can be easily:

Fractured

Stretched

Melted

d gat Tin (viii) Aluminium is a(n): Ferrous Metal
are coated with: Lead Non-Ferrous Metal v’
Zinc Alloy
\ y
p ™

(b) Answer the following by ticking the correct box:

’
(C) Complete the chart by listing a tool for each task.

Yes | v/
(i) Does a self-centering lathe chuck have three jaws? NG
Yes | v/
(i) s copper a good conductor of electricity? NG
Yes
. . i o
(iii) Can thermosetting plastics be re-shaped? No | o
Yes
. . . oo
(iv) Can brittle materials bend easily No | o
Yes
?
(v) Is copper a ferrous metal? No | v
Yes
vi) Is a Blast Furnace used to make steel?
(vi) No | v/
\ J
N

Task Tool
To bend a piece of acrylic sheet. Strip Heater
To cut a a thin sheet of copper by hand. Tin Snips
To draw a line on a piece of mild steel. Scriber
To hold a tap while cutting a thread. Tap Wrench
To draw a line at right angles to a straight edge. Try Square

To mark the centre of a hole before drilling.

Centre Punch

To clean a pinned file.

File Card

', Page 4 of 8 ',




Question 3. 20 Marks
4 A
(a) (i) Match the number to the correct mechanism part in the given table.
Mechanism No.
Bevel Gear 3 4
Sprocket Wheel |g
Worm Wheel 4
Pawl 5
Spur Gear 1
Rack 2
(i) Which one of these mechanisms is used in a Hand Drill? I Bevel Gear I 2
\ J
4 " T N\
(b) (i) Use an arrow to indicate the (iv) This mechanism is called a gear:
direction of gear ‘X
Train v’
Mesh
* Rack
(ii) Gear ‘B’ rotates at: (v) Point ‘X is called the:
A p Linkage
T Lever 6
, Fulcrum v’
A=80 RPM A
A=10 Teeth, B=40 Teeth
(iii) The motion of the (vi) The door handle is an example of a:
foll is:
cam fofloweris Reciprocating |v* Lever v
Linear Strut
Oscillating Linkage
\ J
e A
(C) Complete the table by naming devices that use the following mechanisms.
Mechanism Device
Pulley Washing machine 6
Bevel Gears Shaft driven bicycles
Lever Tin Snips
Screw Thread Bench Vice
Sprocket Go Kart
Clutch Motorcycle
Bell Crank Bicycle
\ J

(o 0 )
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Question 4. 20 Marks

’
Details of a mudguard used in the manufacture of a model vintage truck are shown.

Mudguard

64 , 16 , 18 B,

I I | 1
BEND90° j X ©

\_4}_¢ B
T T =
7, 4.5 !‘\ !\
BEND30° T R10
‘ BEND 60°
12 40 40
| I |
(i) What is the overall length and width of Length: 132mm
the piece of metal used to make the mudguard? Width:  36mm

(i) What does ‘@4.5’ refer to in the drawing? | Diameter of the hole .

(iii) List the steps involved in producing the R8 curve.

Draw the curve using a spring dividers

Cut close to the outline using a curved tin snips

File to the correct size and shape

rd
(iv) Describe how you would bend the mudguard to shape. )I(W 60°\
1
Position the bend line in the folding bars ‘y
X

Hold the folding bars in the bench vice

Bend the piece using a mallet & 4}_{}
Check the angles using an engineer’s protractor

(v) Describe how you would make the 5 x 45°chamfer in the headlight shown below.

Place the piece in the lathe

Mark in the 5mm using the odd leqg calipers

Set the top slide using the correct angle

Using the top slide feed handle cut the required chamfer

(vi) What does ‘M4’ refer to in the drawing of the headlight? |i|»~M

M4 refers that there is an internal screw thread

cut into the headlight

My

Headlight 13

(vii) What safety precautions should you take when operating a lathe?

Always wear safety goggles

Do not wear loose clothing

Ensure that the work is gripped correctly in the chuck

' Sswrerre
| Page 6 of 8 |



Question 5.

20 Marks

7
(a) (i) Using the circuit diagram as a reference, draw the connecting
wires between the components in the box below.

o

()

&

Circuit Diagram

(ii) Answer the following by ticking the correct box:

\

Does a battery convert chemical energy directly into electrical energy? T\le: v
. . Yes N
Is the current supplied by a battery called Direct Current (DC)? NG
Is PVC a good insulator? T\le: v
Does solder, used for electronics, contain flux? T\le: v
\ J
r(b) (i) This device is a: (iv) A mouse is a(n):
1& Toggle Switch Input Device v
o Push Switch Output Device
N .\' Slide Switch v Process Device
(ii) Electrical resistance is measured in: (v) This device is a:
N
N Volts \C.[ ; Transistor
%, Ohms v Rﬁi‘é‘!q Fuse v
- C t - | Capacitor
\ urren p
(il The device is a(n): (vi) A speaker converts electrical energy into:
Integrated Circuit v’ - Sound Energy e
Resistor Light Energy
Transistor Chemical Energy
\ J
r(c) (i) Complete the table by matching the inventors listed to their achievement. )
Inventors: Thomas Edison, Henry Maudslay, Wright Brothers, James Watt.
Achievement Inventors
1. Steam Engine James Watt
2. Lathe Henry Maudslay
3. Electric Lamp Thomas Edison
4. Aeroplane Wright Brothers
(i) Name a famous Irish inventor J.P. Holland
and write a brief note about Invented the submarine
this person’s invention.
\ | P | J
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Question 6. 20 Marks
e \
0] This design shows a candle stand. Name a suitable
metal to make the base ‘X’ and give a reason for your choice.

Metal: Steel
Reason: Easily shaped and joined r
(i)  Describe how you would join the metal rods at point Y’. Z

Clean the pieces to be brazed

Apply the flux
Heat to the required temperature

Apply the spelter to the joint

(i)  What information would you need to know
before making part ‘Z’?

The diameter of the candle

(iv)  Describe how you would make part ‘Z’.

Face it off in the lathe

Centre drill, then drill to the required size and depth

(v) Describe how would you would apply a finish to the stand.

Clean with emery cloth and apply paint with a brush

(vi)  Draw a plan view of the candle stand in the grid below.

\ ', Page 8 of 8 ', /




(4 ddeys 2 [11d
b ¢ x [rey sisseyn
831ed
[4 mo ey
z puog 7 odeys z dwrer) 19pjoH A1oneg
‘g ‘mo e L1aed
0¢ adeys » [[UQ IOQUIDJA SS0ID)
¢ mo e | © S 1eg
8 pusdq
% odeys uIa sIsser)
u € )ed
14 mo ey o
8§ LS € syed ¢
S G — 1 9pein) ARG :ydeny (uond3s sty 10y papieme
3q [IM SYIBW 3} JO %,(0T :9I0N)
0T S ¢ — [ dpeID 2Anoalqng e [opou oy} 10
(s)y10ddng 9[xVy J8Y
o1 01 — [ ope1D 2Anoa[qng :usIsa(q yoeye pue ayew ‘udiso(q udisoq 7
S G — [ 9peln aA1oa[qng :uondunj [8ILIIIY
S G — [ 9peIn 2A1}O3[QNS :uonIUNJ [BIUBYIIA
0T
S ¢ — [ ope1D oAnoalqng ystury
: £
S G — [ 9peIn) 9ANd3[qNng :A[quIassy 3 \ (yuowdpy uSisa(y Surpnjout 10N)
o ¥ uonoun,j ysiurj A[quiossy [PPOIAl 991dmo) I
SNIBIA | MIBIA 1ddduo) uondrLIdSa(/ya3as [BLI0)II] Jquny Jed [ uonddg
1004 AIDA T-1 100dH-¢ PooD9-G  Poon AIdOA §- L JRIAXH O -6  OI/1 SuUIpeIn 2Andalqng
100J AIOA | 100d 7 poon ¢ pPoon) AIOA JUQ[[IXH S G/1 surpein) 9And3Iqng

ST0T QWIYIS SUDIBIA - 393[01J [9AT AxRUIPI() - YIOM[BIIA 9)8IYNIY)) Jomung

UOISSTWWIO)) SUOJRUIWEX]] )¥)S Jfe
NEIS PINPNIDS eu unistwion M\G




(&1L, 00€ = € x) SYIEIA 001

puog 7%
adeyg ‘g 0 prenspnjy o]
e
p—— [ARELE|
puag
% odeys Tuq 0 pren3pnjy 13Ty
p— 01 31ed
07
deg, 2 uQ T x W31pesH
‘wmnJ, yno yIep 4 6 31ed
ode I
s % [M1a X o
nQ e 1
11729 01 ‘6 ‘I sHed
puog
2 odeys g b 7 x 19yorIg Jouu0g
I8
nQ e I HEd
puog
7% odeys Qg
qeD
07 Tx0IS | T b IEg
nQ e
puog
7 odeys TuQa jouuog
v zeg
mo YeW

9 %% b ‘T SMed

UOISSIWWO0)) SUOBUTWRX]] 3)8)S

JIY)S AYINPNIDS LU UNISIWIO

J ,&u\,

ST0T QWIYIS SUDIBIA - 393[01J [9AT AxRUIPI() - YIOM[BIIA 9)8IYNIY)) Jomung





<<
  /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
  ]
  /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


