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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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Leaving Certificate 2022 Design & Comm Graphics, Higher Level

Question A-1

MARKS
(a) Shortest horizontal distance between skew lines (18)
(i) Draw line from A parallel to CD (or C parallel to AB) in elevation............ccueenne. 2
(ii) Draw line from A parallel to CD (or C parallel to AB) in plan.........ccccoccvveeeeivneeenns 2
(iii) Determine plan of horizontal line on either plane ........cccccccovvveiveeiiiiiiiccieeenen, 3
(iv)  XiY1iperpendicular to plan of horizontal iNe .........cccecvveeiiiiiiiii e 2
(v) Projections of AB and CD 0N X1Y1.uiiiuiieeeieeiiiiiirreeeeeeeesiiireeeeeeeeeesnnnrerrrereeesenas 2
(vi)  XaYzperpendicular to X1Y1liNe ..ueecueieciie et 2
(vii)  Projections of AB and CD 0N X2Y2 weeeeiieiiiiiiiieirieieeieiicineeeeeeeeeeseirnreeeeeeessennseanssenenas 2
(viii)  Projections of required shortest horizontal distance to plan and elevation.......... 3
(b) Length of shortest distance (2)
(ix) Correct length of shortest horizontal distance indicated in millimetres ............... 2
Total = 20
Question A-2
MARKS
(a) Construction of Parabola (16)
(i) [WoYor- (=R= 0T Mo L= 1Yo [ g =Tot { £ ) QU 2
(ii) LOCALION Of VEIEX .evviiiieiiiiee ettt s e e e e e e s aae e e s eabaeeeenes 3
(iii) Location of points on and above latus rectum .........ccccceeeiiiieicciieeeee e, 2
(iv) Location of points below 1atus rectum .........eciveiivicciiiiieeiiceceee e, 6
(v) Draw CUIVE (ANY = 1) oottt e e et e e e eeatae e e e e are e e e earaeeeeensaeeeenns 3
(b) Tangent (4)
(vi) Required construction and draw tangent ... (2, 2) ceocccueeeeeciiiee e 4
Total = 20
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Question A-3

(a)

(b)

Question A-4

(a)

(b)

MARKS
Auxiliary elevation of intersecting solids (7)
(i) Projections from plan perpendicular to X1Y1lin€...coccovveviivciieiiciiieeeeee e 1
(ii) Transfer of heights from elevation to establish vertices in auxiliary view ............ 2
(iii) Complete auxiliary elevation of prism and pyramid .......cccceecveeiiiiieeeiniiiee e, 4
Elevation and plan of intersecting solids (13)
(iv) Location of penetration points on bottom in plan and elevation ...........ccccecuveennn. 4
(v) Location of penetration points on top in plan and elevation ........ccccccccoevunreenn..n. 4
(vi)  Joining of points in plan, including hidden detail ...........cccccevvieeiienicie e 2
(vii)  Joining of points in elevation, including hidden detail ..........ccccceeeciieeiiieeecennee. 3
Total = 20
MARKS
Completion of elevation of chair (9)
(i) Location of points m and N in elevation.........cccecvvveeeeiiiiiiiiciieeeee e 2
(i) Projection of points p and g from end view to plan ......ccccceveiviiieiiniiieee e 2
(iii) Location of points p and qin elevation .........cccceevvvveeiiiiieiiiieiee e 2
(iv) Complete elevation (Araw CUIVE)......ueeei et e 3
Completion of surface development (11)
(v) Projection of points from end view to development VIieW .........cccccevvviiieeiiiinenenns 1
(vi) Horizontal sub-division to establish intermediate points on development............ 2
(vii)  Location of remaining points on development VIEW ........ccccccevvviieeiiieesiieeesieeene, 4
(viii) Completion of surface developmMENT ......cccveeeiiiiiiiciiirereeee e 4
Total = 20
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Design & Comm Graphics, Higher Level

Question B-1

(a)

(b)

(c)

(d)

Elevation and Plan of intersecting planes ABC, ABD and EFG (16)
(i) Use given coordinates to draw elevation of ABC, ABD and EFG ...
(ii) Draw the plan of planes ABC, ABD and EFG ........ccccoecuvvveeiriineenns

Dihedral Angle (18)

(iii) New X1Y; parallel to line of intersection AB..........ccccccuvvveeeciiveeenns
(iv) Projection of planes and line of intersection on new X1Y1 ...........
(v) Additional X;Y2 perpendicular to line of intersection AB .............

(vi) Projection of ABC and ABD as lines and indicating dihedral angle

Edge View of plane EFG and Inclination of EFG to horizontal plane (16)
(vii)  Projections of horizontal line on EFG ... (2, 1, 2)eeeeeeivireeeeeiiieeenns
(viii)  X1Y1 perpendicular to plan of correct horizontal line ...................
(ix) Projection of plane EFG to auxiliary VIeW ........cccccceevcvieeeiiiinennns

(x) Indication of true inclination of EFG to horizontal plane ..............

Projections of point P and true length of line FP (10)
(xi) Locate plan of POINT P ...ccoovveniiieieiieeeeceeeeee e
(xii)  Locate elevation of POiNt P ......cooeeiiiiieiiieecceeeeeee e,

(xiii)  Determine true length of liNE@ FP ....evvviiiiiiiiiiieeeeeeceeeereeee,

Total = 60
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Question B-2

MARKS
(a) Draw given Plan (12)

(i) Draw the given plan of StrUCTUIe .......coooviiiiiiiiii e 12

(b) Perspective of Structure (48)
(ii) Position spectator and plan of picture plane (2, 2) ..eeeeeeeeiieeeecieeeeeeee e 4
(iii) Plan of vanishing POINTS .....ccccuiiiiiiiiii e e e 4
(iv) Ground line, horizon line, vanishing points in elevation (1, 2, 2) ...ccccceeecvveeeenneen. 5
(v) Establish corner A in Perspective VIEBW ........eeeveiivieciiiieeeeee e eecirveeeee e 2
(vi) Perspective of base lines of structure .... (2X3) ..ooooeeiiiee e, 6
(vii)  Apply height of 70mm and complete the three vertical surfaces .......cccouvveenn.... 6
(viii)  Apply height of 25mm and complete perspective of horizontal shelf................... 5
(ix) Apply height of 10mm and complete perspective of opening........ccceevvvveereeeennns 4
(x) Use of AVP to complete sloping surface C.....eeeeeeevecciieeeee e 5
(xi) Use of AVP to complete sloping surface B.........c..oeeeeiiiieiiciiie e 4
(xii)  Complete perspective drawing of sStructure........ccccoeveeeeeeeeiieicciiieeeee e, 3
Total= 60
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Question B-3

MARKS

(a)  Plan and Elevation of touchscreen ABCD (16)

(i) Draw given plan Of ABCD ........ccoiiiiiiieiiiiiiieeeiiee e esiree e siee e s e e e s sabaee s ssaaeaeesns 8

(ii) Project elevation Of ABCD...........cccociuiiiieiiiie e eetee e eetee e e esave e e e eeabaee e e eaneeeeeans 8
(b) Traces of oblique plane that contains ABCD (10)

(iii) Identification Of H.T. ..o e e e 3

(iv) Construction to determMing V.T. ...ueeeeeiiiiiiiiiiieeeeeecee et eeseibreer e e e e s esaaees 3

(v) DIAaWINE Of V. T, ceeiitiiiiiiiiiieeiciteee et e e e e e st e e e e e e s e s abrbareeeseesennnsraneeeeens 4
(c) Plan and Elevation of bezel (20)

(vi) Use of appropriate construction to determine true shape of ABCD..................... 4

(vii)  Determination of true shape of ABCD .........cceeieeiiiiviireerieeeeeicireeeeee e eeenrreeeeaeeees 4

(viii)  Offset edges 8mm inwards in True Shape VIEW ......ccoccvveiiiviiieeiccieee e, 4

(ix) Locate bezel in plan and elevation using correct construction ...........c.cccccvvuveen... 8

(d) Plan and Elevation of kickstand and angle between touchscreen and kickstand (14)

(x) Use of 100° angle to determine plan of edge EH ...........ccooeveerveiieceececiececreen, 3
(xi) Draw plan and elevation of kickstand EFGH ...............cccccoeiieiiiiiieece e, 7
(xii)  Determine and indicate true angle between touchscreen and kickstand ............ 4

Total= 60
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Question C-1

MARKS
(a) Earthworks for Rest Area and Path (37)
Earthworks between A and B (Level, Sloping edge) - Embankment
(i) Draw parallel lines at 7.5mm intervals .......ccceecvieeiiiciiiiee e 5
(ii) Identify intersections with contours and draw curves ........ccocccovveveeeeeicccciiveenennn. 4
Earthworks between B and C (Level) - Embankment
(iii) Draw parallel lines at 7.5mm iNtervals ......cccccceeeeiciiiiiieeeiec e 5
(iv) Identify intersections with contours and draw curves .........cocccovveeeeeeeeiecciieeennnn. 4
Earthworks between B and C (Level) - Cutting
(v) Draw parallel lines at 5mm intervals .....ccovveeeiieiiiiciieeee e 5
(vi) Identify intersections with contours and draw CUrve ..........ccocccvieeeee e cccciieeeenen, 3
Earthworks between C and D - Embankment
(vii)  Draw required 7.5mm arc at D and draw tangent .........ccccceeeeiiiieeeciiee e, 3
(viii)  Draw parallel lines at 7.5mm iNtervals .......ccccoccveeiiiiiiiiie e 5
(ix) Identify intersections with contours and draw curve ..........cooccciieeeeeeeccciieeeeennn, 3
(b) Profile on EF (15)
(x) Measure and draw height lines at 5mm intervals.......cccccceeieivviiveeieenieeeeeen, 2
(xi) Projections from intersections between line EF and contours ..........ccccccvvveeeee.... 2
(xii)  Draw main left hand portion of Profile .......cccoveeeeiiiiiiiiii e, 5
(xiii)  Draw level right hand portion of Profile........ccccveviiiiiiieecree e 3
(xiv)  Draw middle straight line portion of profile ........cccccoviiiiiiiiiiiieie e, 3
(c) Maximum Height for Phone Mast (8)
(xv)  Locate point F and draw tangent to profile.......cccccccvvevveereeeeiiiei e, 4
(xvi)  Determination and indication of required height ........cccccoviiiiiiiiiiniiee e, 4
Total= 60
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Question C-2

MARKS
(a) Outline Plan and Elevation (36)
(i) Draw base and top circles (R50) in plan and elevation .........ccccoecieeivciieieiciieeenne 6
(ii) Location of ‘throat’ circle in plan and elevation...........cccoooeiiiieeiiieecccee e, 6
(iii) Construction to determine points on one branch of hyperbola in elevation ..... 10
(iv) Determination of points on second branch in elevation ..........cccoccceviiiiiininenn.n. 6
(v) Draw hyperbolic curves ... (ANY = 1) oo 3
(vi) Completion of elevation and plan .........ccoeviiiiiiiiiien e 5
(b) Vertical Opening (16)
(vii)  Draw vertical opening in Plan .......coociiieieiiiiee e 4
(viii)  Determine end points on curve in elevation ..........cccecveeeiiviiiee e, 4
(ix) Determine additional points in elevation (min 5 including the vertex) ................. 5
(x) Draw CUIVE ... [ANY = 1) ciiiiieiiiiiie ettt et e e s e e s eee e e e s e e e s araeeesennaeeesanns 3
(c) Focal point and Directrix (8)
(xi) Construction to determine required direCtriX .....c.cccoeeecciiieeiieiiiccceeee e, 4
(xii)  Construction to determine required focal POINt ......cccceeveieeiiiiiciiiieeeee e, 4
Total= 60
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Question C-3

MARKS
(a) Plan and Elevation of surfaces A, B and C (15)
(i) Draw Plan @S GIVEN ..cciiiiiiiiiiiieeeerite ettt e e st e e s saae e e s sabae e e s sbaeeesnaes 9
(ii) Draw elevation as ZIVEN ... et e e e e e rar e e 6
(b) Dihedral angle between surfaces A and B (22)
(iii) X1Y1 parallel to line of iNtersection .........cccoeeiiie i 5
(iv) Projection of surfaces A and B and line of intersection on new X1Y1 .cccoveunvnneenn. 6
(v) New X,Y, perpendicular to line of intersection .......cccccceeeeeiiivcccirieeeeec e, 5
(vi) Projection of surfaces as lines and determine dihedral angle .......ccccoccvveiviiieenn. 6
(c) One-piece Surface Development of Surfaces B and C (12)
(vii)  Correct construction to determine true shape of surface B ........cccceeeevvecnnreennnnn. 4
(viii)  Correct construction to determine true shape of surface C ........ccccevvvvveeennnnenn. 4
(ix) Drawing of one-piece surface development .......ccccovveeieeiiii e, 4
(d) Projections of movement path (11)
(x) Location of required line in surface development VIeW .......ccccoecveeiiviiieeiviineeenns 3
(xi) Location of IN@ iN Plan ... e 4
(xii)  Location of liN€ in @IEVALtION ......eeiiiiiiiiiiiiieiiiec e 4
Total= 60
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Question C-4

MARKS
(a) Displacement Diagram and Cam Profile (35)

(i) Locate cam displacement at 0°, 180°, 270° and 360°.........c.ccveeeeceeereeereeeeereennenn, 4

(ii) Construction to determine U.A.R. (min. 7 incl. end points) .......cccccovveeeeiieeeeennnenn. 7

(iii) Draw U.A.R. CUIVE ... (ANY = 1) wrrreeeiiiiiiieeieeee et e e e eesevrree e e e e e e e snnrreeeee e 2

(iv) Draw ‘Fall’ 180° to 270° on displacement diagram ........ccccceevveveeveeeeecieceeereenenn, 2

(v) Draw ‘Fall’ 270° to 360° on displacement diagram ........cccoceveeveeiveeeiiieeciiee e, 3

(vi) Establish correct centre of cam profile.........oooiieieciiii e, 1

(vii)  Draw 30° divisions through cam CeNEre .......ccccocvveiiiieicieecee e 3

(viii)  Transfer of heights from displacement diagram to cam profile ........c.ccccvverunennne. 6

(ix) Draw rollers 0n 300 diViSion lINES .....cccuvvivuiiiiiiiictiieccee e e 3

(x) Complete Cam Profile ... e e e e 4

(b) Line Diagram and Combined Movement (25)

(xi) Draw diagram as given (including AB, BC, CD and Crushing Platform) ................. 8

(xii)  Draw Crushing Platform in 40 mm crushing position ........ccccceeevvverieeieiiciiireennnnnn. 3

(xiii)  Establish position of D1 when Crushing Platform is in 40 mm position ................ 2

(xiv)  Locate C1in COrTECT POSITION ..uuvveiiiiiiiiiiiiieieeee e et e eeeeirree e e e e e e seaarrereeeeees 4

(xv)  Locate A1 in COrrect POSItION ....cc.eeeeiiiiiiee et e 4

(xvi)  Draw lines A1B, BC1 and CiD1 ccveeeeiiiiiiiiiiiieiiee ettt eerirreere e see e e eesanraeeeeas 4

Total = 60
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Question C-5

MARKS
Sectional Elevation

Assembly (6)
(i) Relative positioning of COMPONENTS .......cccciiiiiiiiiiiee e 6
Base (13)
(ii) Complete OULHNE Of BASE.....uuuiiiii ittt e et e e e e e e e 4
(iii) Inner detail of recess POrtioN........c.ueeeiiii i e 3
(iv) Inner detail of spot face SECHiON .......eeeviiiiie e, 2
(v) L (0] 1< T ST 3
Vertical Spindle (7)
(vi) Draw required outline of Vertical SPindle ........cooovvieiiiiiiiiiiiiiie e, 5
(VII) DB HOIE ettt ettt e e et e ete e et e e ebe e e aaeeteeeaeeeabeeteeeareebeenaes 2
Vice Pivot (6)
(Vi)  OULHNE Of VICE PIVOT ....evviiiiiiiee ettt ettt e arae e e e 4
(ix) [aY Y=Yl LY - 1 U 2
Lower Jaw Spindle (8)
(x) Outline of Lower Jaw SPIiNdIe......ccuuiiiiiiieee e 6
(xi) [aTaY=T Gl DL=Y =11 RO RRRRRPT 2
Clamping Jaw (4)
(xii)  Outline of ClamPING JAW ...cccuuriiiieeieee et e e e e e 2
(L) I Lo (=N D 1] = | PO RSP 2
Rotating Boss & Dowel (7)
(xiv)  Outline of ROTAtiNg BOSS ...cccuuviieieiiiiee ettt et e et e et e e e e nneas 4
00T I [ Yo Y=Y g 0= - 11 O RRRRRP 2
(XVi)  CIrcular NOIE/DOWEI ......uoeeevieeerie ettt ettt e e b e ere e e are e ereeeens 1
Securing Screws (4)
(xvii)  OULliNE Of SECUIING SCrEWS ....eeiiieiiiee ettt et e et et e e e et e e e e aaeee e eaneas 3
(XVITI)  INNEF DELAII ..vveeeeeiiiee ettt e e e e e e e abe e e e e aba e e e e e anaee e e enneeas 1
Completion of drawing (6)
(xix)  Presentation, hatching and centrelings ..........ccoevvveeeeciieeeeeeeeeee e 6

Total= 60
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Candidate Examination No.

Output’ Marking criteria ‘ Marks ‘

Design Research & Design Feature Comparison

Exploration of main design features using primary & secondary research; Selection of
1 appropriate graphics; Selection of two appropriate images; Main dimensions inserted;
Comparison of main design features; Contrasting of main design features; Effective layout and 30
presentation of information combining images, sketches & annotations

Freehand Graphical Representation

Proportion; Form/Volume; Use of Tone/Line for effective rendering; Detailed communication
2 of main design features to include 3D presentation quality drawing; Layout & presentation 20

SolidWorks Parts, Assembly, Drawing and eDrawing files

Adherence to required filing structure 4
Creation of a minimum of 5 Part files 2
3 Part models - Proficiency in Parametric CAD, including economy of design and
design intent; Selection of most appropriate profiles; Sketches fully defined;
Features renamed; Appropriate type of extrusions/end conditions used 35 15
Factor of difficulty/Design intent 5
Assembly - Creation of Assembly; Accuracy of parts to facilitate correct assembly;
Correct mating of parts; Application of appropriate appearances 7
eDrawing of CAD model 2
Hard Copy outputs from SolidWorks
4 Detailed orthographic views of the selected artefact; Section/Detail views where appropriate;
pictorial view of the Assembly; Exploded view of the CAD model; Inclusion of main dimensions,
notes and symbols; Appropriate scaling, layout and presentation to be considered 15

Graphical exploration of design solutions

Exploration of theme/possible solution(s); Justification of chosen solution(s); Use of
5 appropriate images/graphics; Effective layout and presentation of information combining 25
images, sketches & annotations

Presentation of Modification/Concept Design

Proportion; Form/Volume; Use of Tone/Line for effective rendering; Detailed communication
6 of modified/concept design features; Layout and presentation 10

Hard copy outputs from SolidWorks

CAD Model, factor of difficulty/design intent 10
7 Detailed orthographic views of the proposed solution; Section/Detail views where

appropriate; Rendered pictorial view of the CAD model; Photorealistic images; 25

Inclusion of main dimensions, notes and symbols; Appropriate scaling, layout and 15

presentation to be considered

Sub-total

Marks deducted for pages in excess of maximum

Assignment Total
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