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8.

9.

This question paper consists of FOUR questions.

Answer ALL the questions.

ALL drawings are in third-angle orthographic projection, unless otherwise stated.
ALL drawings must be prepared using pencil and instruments, unless otherwise
stated.

ALL answers must be drawn accurately and neatly.

ALL the questions must be answered on the QUESTION PAPER, as instructed.
ALL the pages, irrespective of whether the question was attempted or not, must
be re-stapled in numerical sequence in the TOP LEFT-HAND CORNER ONLY.
Time management is essential in order to complete all the questions.

Print your examination number in the block provided on every page.

10. Any details or dimensions not given must be assumed in good proportion.
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QUESTION 1: ANALYTICAL (MECHANICAL)

Given:

Two views of a trailer hitch assembly, views of the individual parts of the trailer hitch, a parts list, a title block and a
table of questions. The drawings are not presented to the indicated scale.

Gopyright reserved

instructions:
Complete the table below by neatly answering the questions, which refer to the accompanying drawings, title block
and mechanical content. Abbreviations may not be used, uniess otherwise stated. [30]
1| What did John do? T
"2 | What was done on 25/05/2025? 1
3 | What is the client's name? 1
4 | What material is required for the clamp lever? 1
5 What scale is mdlcated for the drawing? 1
|6 | How many parts are required for ONE compiete trailer hitch? 1
7 | How many M14 nuts are required for the full order? 1.
8 |If VIEW 1 is the right view, what is the full name for VIEW 2'P 1
9 | Name the type of section shown atA ) ' 1
- — -
10 | Name the section that would be produced by cuttlng plane S-S 1
?‘."'11 What oonventlonal representation is |ndtcaled-6y the break lines 1
COUPLER HOUSING [1] _ at B? L
/é N — 12 | What does the double-dash chain line at C indicate? 1
@5 _ T ; - e
: L1 8_‘ CLAMP PIN §4] : 13 | What is indicated by the parallel lines at D? 11 | ]
LOCK PIN [7] " 44 | What is indicated by the cross at E? 1
. - R11 - [~ '15 | Determine the complete dimensions at:  F: G: 2
/ G—‘D e B 18 | Measure the angle at H. H: 1
] D A 19 B - :
[] |"‘—z5“ ] 17 With reference to the tolerance, determine the maximum size for iz
- |12 L : the dimension at J. Show the calculations. i ':
CLAMP SPRING (5] _.83_ M14 x 30 _- S S i _
LOCK LEVER [6] M14 x 77 BOLT[9) 18 In the space below (ANSWER 18), draw, in neat freehand on the given disc, the SANS 70171 3
BOLT [8] = | conventional representation for € holes on a circular pitch. :
13 [ e e e e - - RN
_ !”_“ 19 In the space below (ANSWER 19}, complete, with instruments and to scale 1 : 1, the view of the 4
| PARTS I.IST _ . _ E @ | clamp. Show ALL construction. .
NO . PART | QUANTITY ”ATER'AL '_ NO. . PART QUANTITY | MATERIAL ; 20 With reference to the table and the welding symbol below (ANSWER 20), match the encircled 55
| 1 | COUPLER HOUSING 1 CAST IRON 6 | LOCKLEVER 1 SILVER STEEL @ L number on the symbol with the correct label in the table. e

2 | cLame 1 CAST STEEL 7 |LockPN 1 STEEL M14 NUT [10] o TOTAL | 30

3 | CLAMP LEVER 1 STEEL 8 |M1ax77BOLT 1 STEEL ANSWER 18 ANSWER 19 ANSWER 20

4 | CLAMP PIN 1 STEEL 9 | M14x38BOLT 1 STEEL DESCRIPTION ’

5 | CLAMP SPRING 1 | SPRING STEEL | 10 .| M14 NUT 2 STEEL WELD ALL AROUND ®_\ r_@ QD
FILE NAME: SC-10810 QUANTITY: 350 TRAILER HITCHES | Au4 UNSPECIFIED RADH TOLERANCE: g 52 PITCH OF WELD @_\ /_\
DRAWING No. 025 SCALE: 1:5 ARE 4 mm. 04 FILLET WELD 30 120 /i
[ CLIENT: LENGTH OF WELD 8
LBJ TRAILER DESIGN, PROGRAMME:  AUTOCAD 2026 | bt IMENSIONS ARE IN @ G i \
SOMERSET EAST ' ‘ WELDING PROCESS O_/

%YamﬁgAR&%%HggSO%i www.rocikatdraw.co.za DRAWN JRC — DATE 2”03"2 025 - -
5680 # 023 685 1857 CHECKED: MAURIZIO | DATE: 25/05/2025 EXAMINATION NUMBER
TITLE ’
TRAILER HITCH APPROVED: JOHN | DATE: 27/05/2025 CLAMP [2] EXAMINATION NUMBER |2
Please turn over
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QUESTION 2: LOCI

NOTE: Answer QUESTIONS 2.1 and 2.2.
2.1: CAM

Given:
The bottom left-hand corner of the displacement graph, marked S, on the drawing sheet

Motion:

A cam starts at the minimum displacement and imparts the following motion:

¢ There is a dwell period for the first 45°.,

» It rises 18 mm over the next 15° with uniform metion,

» |t rises a further 64 mm over the next 90° with simple harmonic motian.

s It descends 48 mm over the next 120° with uniform acceleration and retardation.
« Over the next 75° it descends to the minimum displacement with uniform motion.

» |t returns to its original position over the last 15°.

Instructions:

e Start at corner S and draw, to a
rotational scale of 156 mm = 360°
and a displacement scale of 1: 1,

the displacement graph for the ~ ASSESSMENT CRITERIA 2.1
given motion. GRAPH CONSTRUCTION
¢ Label the displacement graph and 1 6
inciude the rotational scale. 2 |POINTS + CURVES 103
* Show ALL construction. 173 | 3 |Laees P
PENALTIES (-)
SUBTOTAL 173

2.2: MECHANISM

Given:

¢ A schematic diagram of a mechanism consisting of
crank OA, connecting rod AB, connecting rod BC and
crank DC

+ The position of centre point O on the drawing sheet

Specifications:

+ The positions of centre point O and centre point D are
fixed.

+ Connecting rod AB is pin-jointed to crank OA at A.

+ Connecting rod BC is pin-jointed to connecting
rod AB at B.

» Connecting rod BC is pin-jointed to crank DC at C.

Motion:
As crank OA oscillates through 180° on centre point O, ASSESSMENT CRITERIA 2.2
crank DC rotates in an anti-clockwise direction at the 1 |GIVEN 7%
same speed. . * T
2 |CONSTRUCTION 5
Instr_uctions: _ 3 |POINTS + GURVE 9
+ Using centre point O, draw, to scale 1: 1, the given
schematic diagram of the mechanism and label ALL  |PENALTIES ()
the given points, BT N
» Trace the locus generated by point B for ONE TAL 22 . 21 % - —]
complete motion of crank OA and crank DC. _ SUBTOTAL 2.1 173
* Show ALL construction. 213 TOTAL| 39
EXAMINATION NUMBER
EXAMINATION NUMBER [3
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QUESTION 3. ISOMETRIC DRAWING

Given:

» The front view, top view and right view of a
casting

= The position of point P on the drawing sheet

Instructions:
Using scale 1 : 1, convert the orthographic views
of the casting into an isometric drawing.

+ Use P as the starting point and lowest point of
the drawing.

= Show ALL construction.

* NO hidder detail is required. [41]
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~ ASSESSMENT CRITERIA
t |PLACNG +ALX. VIEW | 24
2 (BASE 124
3’ |UPPER PORTION 174
- 4 |ARCS + CONSTRUCTION | 24
P 5 |OCTAGON 8
PENALTIES ()
TOTAL| 41
EXAMINATION NUMBER |
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QUESTION 4: MECHANICAL ASSEMBLY

Given:

+ Orthographic views of each part of a manual pump
assembly

s The exploded isometric drawing of the parts of the manual
pump assembly, showing the position of each part relative
to all the others

Instructions: _

+ Answer this question on page 6.

¢ Draw, to scale 1 : 1 and in third-angle orthographic
prejection, the following views of the assembled parts of the
manual pump assembly:

4.1 A sectional front view on cutting plane A-A, as seen
from the direction of the arrow on the exploded
isometric drawing. The cutting plane is shown on the
top view of the pump housing (part 1).

4.2 The top view

NOTE:

+ Planning is essential.

s  The drawing must comply with the SANS 101711 guidelines.

*  The convention of symmetry may NOT be applied.

+ Show THREE faces of the hexagonal head of the cap screw
{part 4).

s Align point § on the plunger (part 2) with point $ in the pump
housing (part 1).

e Align point T on the plunger guide (part 5} with point T in the
pump housing (part 1}).

+ Show the convention for diamond knuriing on the top view
of the plunger guide (part 5).

e  Add cutting plane A-A.

= NO hidden detail is required. [990]
PARTS LIST o
PART | QUANTITY MATERIAL
1 | PUMP HOUSING 1 CAST IRON
2 | PLUNGER 1 BRASS
3 |LEVER 1 MILD STEEL
4 | CAP SCREW 1 BRASS
5 | PLUNGER GUIDE 1 BRASS
8 |PINT 1 MILD STEEL
7 |PIN2 ’ 1 MILD STEEL
8 |G-RING 1 RUBBER
g VAL\;E BALL . 1 STA!NLEéé STEEL_
PUMP JOCK e
ENGINEERING CC waww pumpjock.co.za
= 084 108 1045
MANUAL PUMP
ALL DIMENSIONS ARE IN MILLIMETRES. @ G 5]
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INCORRECT ORTHOGRAPHIC FROJECTION
INCORRECT OVERALL SCALE
INCORRECT HATCHING
PARTS NOT ASSEMBLED
TOTAL PENALTIES (-)
ASSESSMENT CRITERIA
TOP VIEW
FOSSIBLE OBTAINED m MODERATED
1 | folsme 8%
2 | PLUNGER 2%
3 | LEvER 1 &
4 |car SCREw 2 i
5 [ewmie | 5
SUBTOTAL 20
SECTIONAL FRONT VIEW
1. | 2
2 | PLUNGER &
3 | 5
4 | cAP SCREW 63
8 | cuoe 7
8 | ornG 2 i )
o o R e B
B | BaLLvaLve
SUBTOTAL 56
GENERAL
1 | CENTRELINES 3
AERE
3 | AssewmeLy B8
SUBTOTAL 14
TOTAL | 90
PENALTIES {-)
GRAND TOTAL
EXAMINATION NUMBER .
EXAMINATION NUMBER B
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1

' APPROVED DRAWINGS
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| CHECKED DRAWINGS
' LBJ TRAILER DESIGN

4
5
6

7 |350x2=700

8 | SECTIONAL FRONT VIEW

' STEEL

g B

11/ ELEVEN

9

REVOLVED

10

MULTI-PLANE / OFFSET

11

INTERRUPTED VIEW

12
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| |

- |

13

14

INDICATES A PART NOT PRESEN-T 1

CONVENTION OF SYMMETRY APPLIED 8

SQUARE ON A SHAFT

15

F:11.2 G: 64

16

99°/100°/101°

17

18

19

See below

20

| 1]
2
1
33+4+0,55€) =237,55€) 1
' ' 3
4
5

TOTAL 30

ANSWER 18

ANSWER 19

ANSWER 20
DESCRIPTION |

WELD ALLAROUND | 8

PITCH OF WELD { 4

FILLETWELD | 7

LENGTHOFWELD | 3

WELDING PROCESS | 5 PR S L N
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| 1. GRAPH CONSTRUCTION
LENGTH 156
12 EQUAL DIVISIONS

SIMPLE HARMONIC MOTION

SEMI-CIRCLE IN CORRECT POSITION 2.5

CIRCLE DIVISION :

ADDITIONAL 15" DIVISIONS
| HORISONTAL PROJEC

N
UNIFORM ACCE

| SAME AMOUNT OF V & H
‘ | FIRST HALF CONSTRUCTION 05
JND HALF CONSTRUCTION 0f

LERATION AND RETARDATION

DIVISIONS 1

90“ 30° 60° 90° 120° 150° 210° 240°

STARTING AT MINIMUM

180°

DISPLACEMENT GRAPH ®
SCALE 156 = 360° ©

| |
ELE I

ASSESSMENT CRITERIA 2.1

1 |GRAPH CONSTRUCTION 6

POINTS + CURVE

3 LABELS 1

SUBTOTAL 2.1
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GRADE 12
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3] CHANGE OF
CHANGE OF CU?VE DIRECTION
CURVE DIRECTION

QUALITY QUALITY

3]
DA, AB, BC AND CD ARE CURVE
SONTINL l' A-TYPE' LINES 0 0 QUALITY CURVE CURVE ©

LABELS A, B,CAND D @) @ : et (3] QUALITY B TROUGHB

POSITION

1)

2. CONSTRUCTION

SEMI-CIRCLE DIVISION 0.5
CIRCLE DIVISION 0.5

, CONSTRUCTION OF ABFROMA 2
/ CONSTRUCTION OF BC FROMC 2
i el POSITION 5
-
. D ‘
|
\
4 |
ol 1 ]
|
= ’> ASSESSMENT CRITERIA 2.2
| 1 |GIVEN 7%
BO T..: qulr"l | “1 1) ; 1 J io A 2 | CONSTRUCTION 5
:':_:'|:!":'- e
1 3 |POINTS + CURVE )
SUBTOTAL 2.2 214
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GRADE 12
MAY/JUNE 2026
MARKING GUIDELINES

seullepINg Bunep - DSN/IS + Zd/ubisag pue saiydels Buusauibus

9z0z sunr/Aew,/39a



perussal Jybuhdon

J8A0 Wnj eses|d

Downloaded from Stanmorepnysics.com

‘)\ RC
CONSTRUCTION o

ASSESSMENT CRITERIA
PLACING + AUX. VIEW 23

BASE 124

'UPPER PORTION 174

|ARCS + CONSTRUCTION | 23

| OCTAGON | 6

g s W N -

TOTAL 41
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