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IQUESTION|L secTion || mark WIMODERATED—”MAXIMUW CODE

1 MECHANICAL
ANALYTICAL
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2 a HELIX

20

2b MECHANISM

20

ISOMETRIC
3 PROJECTION 4 0
4 MECHANICAL 1 0 0
ASSEMBLY .
PLEASE READ THE FOLLOWING INSTRUCTIONS CAREFULLY
SYMBOL
1. This question paper consists of 7 pages including the cover page and 4 questions. TQTAL 2 06]
2. Al the questions must be answered.
3. Unless specified otherwise, all questions are in Third Angle Orthographic Projection. TOTAL 1 00
4. Unless specified otherwise, all questions are to be completed to a scale of 1:1.
5. All answer sheets must be stapled in numerical order, even questions that are not attempted/blank. '
6. All construction work must be shown, even if a stencil was used. FINAL CONVERTED MARK CHECKED BY
7. Print your examInation number neatly on each page.
8. Use only the drawing sheets provided.
9. Your drawings should be well presented and reflect neatness and accuracy. Marks will be
deducted for untidy and inaccurate work. v
10. Any dimensions or defail not given may be assumed in good proportion. 1 00
11. Stencils and calculators may be used.
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) QUESTION 1
Figure A Figure B Figure C l‘mmr
ANALYTICAL
. | . Complete the following quastions by writing the correct answer in the spaca provided.
A BZZ Al | P 77727 AGj
1.1 Which top view in Figure A is cormect to convention? (1)
B .. - 1.2 Which top view of the nut in Figure B is correct? (1)
& 1.3 Which side view of the nut in Figure G is correct? (1
B 1.4 Which hatching, for steel, in Figure D is correct? (N
c J 1.5  The feature 1 on Figure £ is afan (1)
1.6 The feature 2 on Figure E is afan &)
D 1.7 The feature 3 on Figure E is a/an 1
. 1.8 Calculate the dlameter 4 of the circle In Figure F (1)
1.9  Calculate the dimension 5 In Figure G. (1)
1.10 The feature 6 on Flgure H is a/an —
M 111 Calculate the dimension 7 on Figure H, I <)
] €9 N 112 Calculate the dimension 8 on Figure 1. I )
1.13 ls the thread in Figure F Internal or external? [ )
1.14 Is the thread in Figure H internal or external? (1)
Figure G 1.15 Figure J shows an incomplete welding symbol. Complete the symbol
for a single-V butt weld that will be welded alf around and on the site.  (3)
g:;: 1.16 Figure K shows an incomplete machine symbol. Insert tha following data
| correctly on the symbol: .
T i ! ! | 1.16.1 Direction of lay is Circular.
I | —=1 -E- 1.16.2 Roughness value of 0.7.
1.16.3 Finishing by Chrome plating. (3)
Figure E Figure F Figure H
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QUESTION 2a
LOCI
FIGURE 1 HELIX

Figure 1 shows some examples of the principle

of an auger being used to transport water in an

elevated motion. Given is the incomplete

auxiliary view and front view of an augerthat

will be used to elevate water from the lower

reservoir to the upper canal In a water theme park.
Project and draw the auger o the following specifications:

¥ The helix is lefi-handad.
» The auger starts af point A.
» Complete 2 turns If the pitch is 60 mm.
» Show all constructions.
.f-f-f-'
.
- ~ l CANAL
- - -
/ ASSESSMENT CRITERIA SET:;
A Setup 3 PLC,I) 4i
@ Plot Points 14 L
| RESERVOIR a Aux!'li:ry Vigw 1 | AUX ||
8 Leci 2 1
LOC2
20 MARKS
EXAMINATION NUMBER
[ANSWER SHEET 23| " |

IEB COPYRIGHT © 2015

PLEASE TURN OVER



= e e s =

NATIONAL SENIOR CERTIFICATE: ENGINEERING GRAPHICS AND DESIGN: PAPER 2

PAGE 4 OF 7

A
P
|
lc \ B
-/
[ANSWER SHEET 2b|

QUESTION 2b

LOCI
MECHANISM

The given figure shows a wheel, rotating around
the centre O, with a rod AB attached to it at point A.
The end of the rod (B} is attached to a second rod
that is free to move about its anchor polnt C. BC
rocks back and forth as the wheel rotates,
Construct and draw the locus of polnt P if:

» The direction of rotation Is clockwise.

Show all constructions and indicate the direction
correctly.

ASSESSMENT CRITERIA SET
@ Sew 5 2
etup
@  FlotPaints 11 PTS
@ Direction 1 ‘ 11|:|
B Locus 3 DIR |:|
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QUESTION 3

ISOMETRIC
DRAWING

The figure below shows three views of a heavy-duty
LINK.

» Complete a neat, sectioned Isometric
drawing using the cutting plang A-A.

» Show all constructions and centre lines.

» Start your drawing on the given cross hairs.

15

@48 ) R20
1
'
% 60 |
ASSESSMENT CRITERIA D
B Constructions 2
@ Iso Points 22 |802h2fl
1so Clrcles 10
W Cenire Lines 472 2 C”'\'Fo D
B Hatching 2
—+= a
P
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QUESTION 4

MECHANICAL
ASSEMBLY
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to scale) that need to be assembled.

M1t

R15§

15

13

12

i7

Figure 2 shows a series of piciures of a blcycle
CRANK ASSEMBLY, as well as an exploded view
of how the components of a similar, simplified system
are assembled, A list of components is also shown.

ixl3 Figure 1 shows the different components {not

Complete the following to a SCALE of 1:1:

RS 4.1 A Front View of the assembled components.
4.2 A Sectioned Top View of the assembled
components to the cutting plane A-A.

4.2.1 Point Y on the gear (Part B) must be
assembled on Point X on the shaft

(Part A).
4.2.2 X and Yindicate the midpoints.
4.2.3 Show 2 faces for the hexagonal aut.
% 4.3 Show Hidden Detail on the Front View cf
ras only the Crank Arm (Part C).
4.4 Draw the Cutfing Plane and the Centre Lines.
4.5 Insert 3 imporiant, functional Dimensfons.
218 4.6 Draw the Projection Symbol.
{In the space provided)
oz : 4.7  Add a suitable Title and indicate the Scale used
l} (In the space provided)
é?g %, / 4.8 Label the Sectioned View.
M2 w ‘10 BALLS @8
ON PCD 27
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PART A
COMPONENT LIST
FIGURE 2
NO  PART | QUANTITY || MATERIAL l!l

PART F
TOP VIEW

B PART D PART H
N-L PART F
T:::f::l A |[SHAFT || 1 |MILDSTEEL il B T
212 224 B ||CRANK GEAR| 1 MILD STEEL {
C [[CRANK ARM 1 MILD STEEL A
e D |[PEDAL 1 STEEL/PVC ¥1=- PaRT
hnnnnnnnnnnnnnnnnn |'| 4
8 fnnaonfAAAANAAARAAND E ||BEARING 2 MILD STEEL| L | [ | rerre
hnaAannAonnnNAnNaArRnRan T T T L
______ Walagagatatatalabalalalalalalalals F |[KEY 1 MILD STEEL PARTH L4
Z1e P G i{SPACERS 2 MILD STEEL ; ear EIJ
SN
\\’( } G - H |[WASHER 1 MILD STEEL -
~ L7 ART D
St [ 1 mizNuT 1 MILD STEEL
______ innnnNnRnRRARnNnNG NN
fnnnnnnnnAnnnnannn
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TITLE
SCALE

SYMBOL
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EOO MARKa

QUESTION 4

MECHANICAL
ASSEMBLY

[ASSESSMENT CRITERIA]

TOP VIEW

SHAFT

CRANK GEAR

CRANK ARM

PEDAL

BEARINGS

KEY

SPACERS

WASHER

|| @ m{T 0|3 |

WM N D |G|

FRONT VIEW

SHAFT

CRANK GEAR

CRANK ARM

PEDAL

SPACER

WASHER

T[T (OO |m |2

M12 NUT

HIDDEN DETAIL

PN = O 00| N

TOTAL| 30

ADDITIONAL

CORRECT ASS.

HATCHING

NON-HATCHING

CENTRE LINES 142

SECTION LINE

SYMBOL

TITLE/SCALE

LABEL

4
7
3
7
DIMENSIONS 3
2
1
2
1.

TOTAL

30

TOTAL

700
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