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YEAR 12 TRIAL EXAMINATION 2020
TECHNICAL DRAWING

. Time allowed: 3 hours
(An extra I minutes is aliowed for reading this paper)

Mark Gained;

INSTRUCTIONS

i Write your Index Number in the box provided on each sheet of this Question and Answer Boolklet

2 Write all your answers in the spaces provided for each question in this Question
and Answer Booklet,

Do all your work in pencil. Do st use ink.
Write neatly and clearly. Show all construction lines lightly but clearly.

All measuremients are in millimeters unless stated otherwise.

1

3 Show all calculations on the paper.

T Al the end of the examination, ensure il loose sheets are tisd inside this Question and Answer
Buoklet at the appropriate places, including SHEET 1 in numerical order.

Tou may use a calculator, provided it is silent, battery-operated and non-programmable.

:.'.r:l

i There are three sections in this paper. Sections A and B are compulsory, Note the options in Section ¢

v
i Pui a tick [ ) alongside each of the five questions you have answered in Section B and the questiong you have
mswered in Section C, on the table provided on the right.

Note: Do not fold the sheets.

SUMMARY OF QUESTIONS
SECTION - GUIDELINES MARK SUGGESTED TIME
There are twenty multiple-choice questions, 20 20 minutes
A All the questions are compalsory. o . i S L e
There are six questions, il 100 minutes
B Answer any four questions.
There are three design questions. 20 60 minutes
C Answer only one question.
TOTAL 100 180 minutes




SECTION

A MULTIPLE —-CHOICE QUESTIONS

the

For example:

For example:

[20 marks]

The multiple-choice questions in this section are all compulsory. Each question is worth 1 mark,

INSTRUCTIONS FOR MULTIPLE ~-CHOICE QUESTIONS

§

Circle the letter which represents the best answer in the Answer grid provided on SHEET

4. If you change your mind, put a linc through your first choice and circle the letter of
your next cholee,

A 1)

gecond circle and tick |

(2

> |

) your first answer.

o] 4 IGF

(0]

If you change your mind i;,ain and like your first answer better, put a line through

Rl I

Some

=R ER

The name of the helix shown on the right is a

right hand square spring,
right hand square thread.
left hand sguare spring.
left hand square thread.

continuously change products.
use new materials for new designs.

————

One way of conservation of our natural resources in engineering is to

minimize wastage in design processes.

increase exports to boost

cylinder,
SUare prism.
triangular prism.
rectangular prism.

ECONOMmIc Zrowth.

The diagram on the right shows the intersection of a cylinder 1o

Mo mark will be given if you circle more than one letter for a guestion.

SHEET 2

el

=Rl

A.

In course plotting, a beam bearing is usually taken to

The beam support shown on the right is known as - =

6. The CAD symbaol which represents copy 15

- ] R =t=

H‘lnv&:i MNumber: ﬁ

clear shallow waters by a certain distance.
locate the ships position by taking two bearings.

alter course by aligning the ship with two collinear peints.
alter course when perpendicular to a landmark or obstacle.

pin suppart.
fixed support.
hinge support.
roller support.

A

Souree: hipetnine. 2 bp Wogaoal com

B. ¢ _ D.

onwe

7. The locus of a point lying inside the rolling circle which rolls inside a base circle
15 called

a superior epitrochoid.
an inferior epitrochoid.

a supenior hypotrochoid.
an inferior hypotrochoid.




SHEET 3 [ INDEX
NUMBER:

The centroid of 2 parallelogram is located by the intersection of its Which type of force is exerted on the rope as shown in the picture below?

Coplanar, collinear

Coplanar, concurrent
Non-coplanar, collinear
Non-coplanar, non-concurrent

A median,

B latitiecdes,

C. diagonals.

o angle bisectors.

=Ea1 %

A professional person who is specialized in estimating the value of construction works

in 2 construction industry is known as a/an Sowvce: it previees: |33 com

A Builder.
g, E:ﬂgj:ﬁ:r:d o 14, Which of the following AutoCAD Classic commands will produce various types of shape?
D. Cuantity Surveyor, A, Line

B. Spline .

£ Ellipse

D, Polvline

The main disadvaniage of a roller follower is that it

requires lubrication.
wears out very easily

cannot roll on narrow edges.
cannot roll into sharp corners.

15.  Which of the following metheds would be most appropriate for the surface development of a
truncated right pyramid?

onEs

Angle lines
Radial lines
Parallel lines
Triangulation

HoRe

The centre of curvature of an ellipse is usually located on its

VEricx,
evolute.

major axis.
minor axis.

16, The surveying and levelling tool shown below is known as

Toms

staft.

Sprit,
levels.
tripod.

SnEE

The cam type shown on the right is called

knife-edge.
L::.rlindﬁ{:al-
roller.
face.

SoEE

Senorea: hinps-emerypied-thnd griaiir. com

Sexerce: hitpsdner srciiedesige. oo




The =cale shown in the diagram on the right is used

to deaw afan

helix.

conical spiral.
logarithmic spiral.
archimedean spiral.

By

N
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%
|
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Sowrre: Advgreed Lave! Technical Dronving

The locus of point P on the diagram shown on the

right is known as a‘an

superior trochoid.
superior epitrochoid.
inferior epitrochoid.
superior hypotrochoid.

A working version of a product or system made to resemble, as close as possible, the design
intended for manufacture is called a

prototype.
maock up.
sketch.
maodel.

The secticnal view shown on the right is known as

full.

hal{.
oilset.
removed.

Saunee Achan g Leved Teclnlog! Deanrieg

Soawrce: N Yencrypied-thee 3, griatie cooe

SHEET 4

SECTION A

Circle the letter that represents the best answer.

INDEX
NUMBER:

MULTIPLE —-CHOICE QUESTIONS

T

| A B C D
2 A B C D
3 A B C D
4 A B D
3 A B D
A B D

A D

A B

D

D

o
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SHEET 5 _
Index Number:
|6y marks]

SECTION B
There are six questions in this section. Answer any four questions. Each question 1s
worth 15 marks. PART B . {7 marks)
Given: A rolling circle moving along a curved path in an anti-clockwise direction.
QUESTION 1 (15 marks) . ) i s .
Required:  Draw the locus of point P outside the rolling circle for i3 revolution.
PART A {4 marks)

Given: The elevation of the cone is shown with the apex O, point P on its
axis and cutting planes AA, BB, CC, DD and EE.

Required:  Name the conic section formed by the cutting planes shown.

AM
BB:
B it
EE:
LA
I CraeEat Bdimes 1|
. Corneed prasting 2
B
ACruraey —path
1 divisions, 1 ey, |
irectica
4 Corei) Shape of locus 2

5 Cinmgn] Heee venric i

Correcl pencrating tines i

oo method
Corect dnvisions ca PART C ':"'t m tl’kj}

T rofing cn:le and kabels 1
shaw - 3 : : PR

i H:.;H | Given: A complete plan and an incomplete elevation of a conical spiral in 1 angle.

s Required:  Construct the conical spiral in the clevation view.

l g Cotren line work 1
- 10| Coeres prajection lines | - .{:l'l Q

ALCUracy —{oymed i
e e
{p | Cummest shape of I
|“ 1‘ clcvaliom

\AII

ELEVATION

15




SHEET 6 INDEX
NUMBER:

QUESTION 2 (15 marks)
(b} Given: The plan, incomplete elevation and end elevation and a sketch {7 marks)
(a)  Given: I'he elevation of an engineering component and a sketch not (8 marks) of twd unequal square scction pipes.
drawn to scale.
Required: (i) Complete the end elevation. {3 marks)
Required: (i) Name the engineering component, . {1 mark)
) ()}  Complete the elevation to show the intersecting lines. {4 marks)
T‘mtﬂm , (ii)  Draw the end elevation using scale 1:10 a1 starting point A. {2 marks)
| identification .
B2 a0l (iif)  Show the break line for the Jarge hole and the fillets clearly B2k}
% [y A on the end clevation. (3 marks) ] el el B

3| Comedd ling work | 4| Lioerec! e weork |

(iv)  Show ene important dimension on the orthographic drawing. (2 marks)

2 ey shape of k! El

i elevalion i | Cored labelng z
R Al
5 -!:urrl:‘:I::lj.n'.:l:-rd-:ﬂ'L | Fillets @120 4 | Come ling wivk |

bareak Dine for ol

re Sounce: i 8
B | Comecthne work | 1 T | Coment | o Sigpe et Allea e e
mitersecking lines u

T | Aciurssy - ikl ]
BN
i “gareoi Vi

i renioning ch
% | Cooerect line werk I
il | Comect s Skeich: NT5

dimensicn I-

Source; Farm § TIND fextbood, Lo, 312 "'ﬂ'i.
-
- 'ﬁ.

=

P




SHEET 7 INDEX
NUMBER:

"SECTION B

QUESTION 3 ? (15 marks)

PARTB _ (5 marks)
FART A {5 marks)

" : - Given: A foundation construction of a typical house section drawn to a scale of 1 : 50

Given: A 2D drafting and annotation.

Required: (i)  Clearly label the anchor bolt. {1 mark)

(ii)Complete the drawing by inserting the following building components
and labels.
1. Hardcore Fill {4 marks)

2. Reinforcement rod

B(lA

I | Crorres nsmes 5

Required: Mame the AutoCAD fcons A to E.
“ B3R

5 | Conmst fabed of |
anther bl PART C {5 marks)

B

3 | Come foating =
——— hirasta

Given: The starting lines of a diagonal scale at the_battom.

=

Required:  Construct the diagonal scale of 1 : 25 1o read meters and centimeters up fo 3 meters.

4 | Conoct hibels 2

BO3C Caloulations:

v

< $

Adcuracy 1

E! & | Correct line work 1

T [ Comreet shape |

B | Comrect labelling |
Crerect calculntion
9 | of scale length |

Siart scale here /’

15




SECTION B Cont.

QUESTION 4 {15 marks)
PART A (7 marks)
Given: The plan and clevation of a house drawn in two-point perspective.

—

SHEET 8

FART B
Given:
Required:
BOMA
i Lipengil 7 stops -
Wi lem
B4R
Comect line work

3] Accuraey - [l

4 | Awurecy = langenis

| 2
VP,

5 | MNealness

Accuracy ~ornecs
MERSLTEmE L

END ELEVATION ELEVATION

7
Required:

Write down the seven steps indicated on the diagram to construct an instrumenial two-
peint perspective drawing of the house,

Step 1

Step 2

Step 3

Step 4

Step 5

Step b

Step 7

Index Number; I
P —

(8 marks)
A pictorial view of a machine part shown below.
Draw the Front Elevation in full section on cuiting plane A-A.
D, 40
Dia, 60
V4 ;
i _r_._ I
' R20 15
e R12>
3 =_
80 -
\'] PICTORIAL VIEW: NTS

\ Btart sectional clevation here

15




SHEET 9 Index Number:
SECTIONB
QUESTION S (15 marks)
PART A (8 marks) PART B (7 marks)
Given: A space diagram of a beam drawn to a scale of 1 100, Given: A composite geometrical shape of a trapezium and triangle.
Required: (i) Complete the space diagram using Bow's Notation. (1 mark) Required:  Locate the centroid by using the ratio method,
(i)  Determine the reactions Ry, and Ry at the supports graphically. (T marks) BOSAT)
i Cuorrect Bovws “
rodahion used
1 mlﬁﬂ of |nhals W
X 2 BOS A
15N 45 M JON . Era e 60
I l l a | Comes potar disgram | 1 L * 40 i
P Coameot el cular 3
polygom
, & | Comect vahue of By 2
Rl. - RH: | : and R.H_
5 Corveci unims shown " ra
E mm h ------------------------------- .
BOsE
q Conec) eaficulation of |
IR LM ares
i culstion o
Load line scale 10 mm : 10N W :nl:::fu I
Apcers: - O omect
11 | positen of Cof [
|Figpezium
Agcuracy- Cermect
12 | posdlian of 4l | =
triangle = 1
i Accurecy- Carpect 1
position of ©
0 | Coreer migthod 1
-i— 15 | Corseet Bne work ' Caleulationis

i




SHEET 10

PART B (7 marks)
QUESTION 6 {15 marks) :

Given: An incomplete Electrical Plan of Farhan’sProposedHouse.
FART A (8 marks) Required: (i) Insert the following symbals:
Given: A path runs from R through STU to M. The level book gives the stafl (a) Distribution Board on the lounge wall

reading at points RFTUM. {(b)  Socket outlet with a switch in Bedroom 2 wall
T itch in Bed | wall

Required:  Compiete the level book calculations and carry out the necessary checks. i-;; D:E ;:r:irr.ivs:ﬁm J:mp mml;];n}m:ni 7

(e} Single door in Bedroom 2
(i) Label the following symbals:

(28)  Wall mounted lamp

{b} Earth
IECHGA J=.,—
| Correct Rise md
Fall filied .
s | Cormot Reduce
* | kevels filled d
Cariecl Bemarks Bedroom 1 Bedroom 2
1 e ]
L ROBB() ————3
4 E:Jn::ls_l.-lunh 5
B i :
5§ | Cesreat label= ] SHR
fi | Corred prmting I
wC
LEVEL BOOK
;|; Lounge
Back sight | Inter sight | Fore sight Rase Fall Reduced Level | Station | Distance | Remarks
(=) fon)
o 2000 i ] Sty
2.200 33.00 5 6l Mamihole P Kitchen
000 1500 T L]
4 500 [r 128 Mimhole .
Footn A Finizh

15




SECTION C [20 marks]

Answer only one question out of the three questions given.
Write the question number you have chosen in the box provided on Sheet 14.

EITHER

OUESTION 1 (15 marks)

Problem: Most of the schools do not have a proper bus shelter for students near the bus bay when
they wait for the bus in either a rainy or sunny weather, During rainy weather,
students get wet and are vulnerable to many sicknesses and this may be a reason for
the high rate of absenteeism during the wet weather,

Brief: Design a bus shelter that is capable of withstanding any weather condition. It should have
benches on the sides to cater for at least 15 people at a time,

Specification:
The bus shelter should:

1 be affordable:

2, be aesthetically appealling;

3 be made from two or more locally available materials;
4. have natural and unprocessed materials for the roof and:

A have the benches fixed to the shelter.

SHEET 11

INDEX
NUMBER:

Requirements:
{2}  Produce two freehand pictorial sketches of the bus shelter. (8 marks)
(b}  Evaluate each sketch on the following basis:

{1) materials used

(1}  ergonomic considerations

u {4 marks)

{c)  Explain with the help of sketches how the bench is assembled to the main

bus shelter. {3 marks)
(d}  Draw a pencil-rendered or a colour-rendered pictorial sketch of

the complete bus shelter with the emphasis on proportion, functionality

and aesthetics. {5 marks)




SHEET 12 INDEX
NUMBER:
{continued) - e ———

NE
OR
{(a)  Produce two freehand pictorial sketches of the food trolley. (8 marks)
Problem: Many patients in the hospital find it difficult to sit up in their beds to eal (he food set on
their bedside tables. This has posed a major problem to nurses and caregivers o feed
their paticots and make them well, (b}  Evaluate sach skeich on the following basis:
(il matenals used

Brief: Design a food trolley that is easily adjustable for caregivers and nurses (o feed their patients.
(ii)  ergonomic considerations

(4 marks)
Specification: u
The food trolley should: ' b Explain with the help of sketches how the mechanism enables the
lowering and raising of the trolley table. (3 marks)
L. be atfordable;
2 be 1fght and easv to construct; {d) Deaw a pencil-mndered or a colour-rendered pictorial sketch of the
| complete trolley with the emphasis on proportion, functionality and
3 be partable and can be easily moved around freely to designated areas; acithetics. (3 marks)
4 have a mechanism to raise and lower the trolley table and;

A be completely safe for the user.




SHEET 13 INDEX

NUMBER:

SECTION C {continued)

OR
QUESTION 3 {20 marks) Requirements:
(g3  Produce two freehand pictorial skeiches of the study lamp. (8 marks)
Problem: During the night, students find it difficult to study in their homes since they feel they will
distract their family from sleep, Therefore, some stedents prefer to study late or very
carly in the moming to ensure minimum distractions and disturbances 1o their family {b)  Evaluate each sketch on the following basis:
members.

(1] materials nsed

Brief: Design a study lamp with a shade to illuminate the immediate study area; helps to promote {ii)  ergonomic considerations
case of reading, writing and drawing and reduces eye strain on the user. (4 marks)
Specification: (¢}  Draw the clectrical circuit amangement of the stydy lamp. {3 marks)

The study lamp should be:
(d)  Draw a pencil-rendered or a colour-rendered pictorial sketch of the

I portable and powered by renewable energy; complete study lamp with the emphasis on proportion, functionality

) _ and aesthetics. (5 marks)
2, affordable and environment-friendly;
3. made from locally available materials:

4, safe for the user; and

3 neat and attractive.




SHEET 14

(1} Materials

(11} Strenpth

SECTION C Cont.
=SS Index Number:
QUESTION
{a)Possible Solution {4 marks) Possible Solution 2 (4 marks)ic) {3 marks)
I | Creemll nestnes and clarity of skefchdes) I Evidenze shinwa I
1 | Relevant explanations and labels given |
(d} (5 marks)
o [ G | T ] [E
2 _E;E:t“m | Correei I 3 15.:2:1: line L orrect i
(b)  Criteria Possible Solution 1 {2 marks) Possible Solution 2 {2 marks)

]

Ciorrect |abeis

Owverall nestness and Comeect pesdering S
I clumdy af ghaich eiruri Coerect line work |
el

20




