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ENGINEERING SCIENCE N4

QUESTION 1: GENERAL

1.1

1.2

1.3

1.4

1.5

Copyright reserved

1.1.1 The motion from one point to the other in a circular path, measured
in radians
1.1.2 The deformation of a material due to internal state of stress
(2x1)
1.2.1 In an enclosed system, when pressure is exerted it will be the

same throughout in all directions.

1.2.2 An object will remain in a state of rest or state of motion unless
acted upon by an external force.

1.2.3 For an elastic limit, strain is directly proportional to the strain
producing it.

In a constant temperature, the pressure in a gas is inversely proportional to
the volume.

PV, =RV, v
Pressure-volume
A
v v
P (Pa)
0 .
v(m3)\/
B | Vo c

1.5.1 e Liquid takes the shape of its container.
e Liquid has a definite volume.
¢ Liquid such as water and hydraulic fluid can be used to do work.
(Any 2 x 1)
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1.5.2 e Air or gas accumulator

e Spring-loaded accumulator

e Mass = loaded accumulator (Any 2 x 1) (2)
1.6 South 45° West

(1)
1.7 1.7.1 The thicker the liquid (viscosity) the higher the pressure.
1.7.2 The braking pads of the wheel is applied a force of 350 N.
OR
The motorcar brakes at a force of 350 N.
(2x1) (2)
[20]
QUESTION 2: KINEMATICS
2.1 V) =i e
V, =90km/h N45°E
R, =? N35°W
S =280 km N35°W
t=1h35
2.1.1 =
R =S
t
_ 280 km %
1583 h
=176,879 km/h v N40°W 2)
Copyright reserved
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2.1.2
....... WB__.
AR
B =35° +45° SinC _ SinB
= 80°V < b
b=+a? +c?—2accosB c :Sin,l(CSinB)
= /176,8792 + 90% — 2(176,87 |
176,879% + 902 — 2(176,879)(90) cos 80 g S0SinE0,
~184,004 Km/h~ e 7;23'304
Vo=184,004 Km/h W26,204° N o .
0 = 55— 28,796
= 26,204°
=W 26,204°N
DIRECTION =W26,204°N
Or
= N63,796° N

(4)
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2.2

B =180° — 64°
=116°

b=+a?+c?—2accosB

= /2002 + 270% — 2(200)(270) cos116° V

= 400,305 Km/h+
SinC _ SinB
C b

C= sin-l(—cst')”B)

_ i1 2705int16,
400,305

~37,317°+

2V, = 400,305 km/h W37,317°N

2.3 2.3.1 T
N = =—SIN" 0 [
2.9

12,4°

N 2.(98m/s) (Sin40)” "

=3,241m J

Copyright reserved
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2.3.2 \Y;
uz . 2
h =——sin
u2 — hmax (zg)
=2
sin“ @

U /hma}x(Z-g)
sin® @

_ [421.2.098)

“\  (sin40)?

=14132m/s
(2x2) (4)
[14]
QUESTION 3: ANGULAR MOTION
3.1 3.11 D
3.1.2 D
(2x2) (4)
3.2 3.2.1 D
3.2.2 C
(2x2) (4)
[8]
QUESTION 4: DYNAMICS
m =880 kg
u=30m/s
v=0m/s
S=50m
f, =295N
4.1 411 V2 =U?+2aS
VZ-U?
a=
2S
0 —(30m/s)?
2(50 m)
=-9m/s?v (2)
Copyright reserved Please turn over
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4.1.2 fop = —(fg + )V

app

fap =Ma
f.pp =880 kg(-9 m/s?)
=-7920 N+
g ==t -1,
= (7920 N)-295 N
=-7625 N (4)
4.2 m =280 ton
f.or = 40000 N
m =280 ton
slope =1:150
f, =80 N /ton
. 1
6 =sin "t (—
(150)
=0,382° |
f, =80 N /ton(280n)
=22400N

f, = (280000 N)sin(0,382°)
~1866,790 N |-

fror = fapp + T+

fop = fror —(+ 1, + 1)

= 40000 N —(1866,790 N + 2 240 N)
= 35893,210N /-

fap =Ma
f

e
m
A 35893,210 N

280 000 kg
=0128m/s2 (3)
[9]

a=

QUESTION 5: STATICS

Copyright reserved Please turn over
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5.1 50N

20 kg

2m

10 m

A
v

5.1.1 spring = (20 Kg)(98 m/s?)
_ (20 Kg)(98 m/s?)

spring 10 m

=196 N/m

f

A=A
D F.S(ac)=> F,.(c)

1180Nm

B(8m) =196 N(5m)+20 N(10m) B= =1475NV

A=B

D F,.S(ac) =D F, (c)
196 N(3m) =20N(2m)+ ABm)

784Nm
=685N
1am o 2)

A=

5.1.2 20N
(2)
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68,5N \ / | 59,2 N
+20 N m \‘
0

P

T
—  »
o'y

20 kg

2m

12 m

v

{k

88,3 N

Bm, = 685.(0m) =0
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514

Bm. =685.(10m)—-196 N/m(5m.)+883N.(2 m)
=0Nm

Bm, =685.(0m) =0
> F. =0
685N-196 N/m(x) =0
—196 N/m(x) =-68 N
68N
~196N/m
=3,495m

BmD:36&5(&495n0—1&6N/m(&495m)(i§%5V

=119693N

J
693 Nm

0 ' ; t/
0/ \/%

52 Shape

Area (mm?) Centroid AC (mm?)
(mm)

Copyright reserved
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L, b =35(110) L 3850 (55)
= 3850, C=2 = 211750
_110
2
=55
L, b = 80(150) L, | 12000 (150)
= 12000/ C:Ll+?2 = 1800000/
:110+&
2
=150
> A=3850+12000
- 15850 D" AC =211750+1800000
= 2011750,/
y- D> AC 2011750
> A 15850
= 126,924 mmv/
QUESTION 6: HYDRAULICS
D =440 mm

6.1
Copyright reserved

d =100 mm
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MA = 22
SI =130 mm

611 feffort ) m= 4,8 Mg r] = 92% nOte feffort= fh

~ W, =m.g
= 4,8x10°kg(9,8 m/s?)

=47 040 NV

2
fo= ‘ beR
_ (0,1)*..(47040 N)
P (0,440 m)?
=2429,752N v

f, 100

f=—r
MA 7
_ 2429752 N 100
22 92
= 120,047 NV

SL, m=4,8Mgn=150 N=92%

6.1.2
S, =300mm

V, (Actual volume in|/s),

Copyright reserved
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v, = 7Z'.d23|.n..
4
_ 7.(0,10 m)>.013 m.150
4

=0153153m® v

V, =V, L
100
_ 0153153 m* 22
100

=0,140900 m® v

2
V, = D S,
4
4V,
S, = ey
_4(0,14090043 m®)
7(0,44 m®)?
=0,927 m+
N = 240 r/min
d =90 mm
Si=590 mm

C=3

V, (Actualvolumeinl/s),  Slip% =1.8% N=100-slip%

2
v, = r.d sI.n.C..E
4 60
7.(0,09 m).0,59 m.1.(3) 240 r/min
) 4 e Y

=0,045041m3

v v,
100
98.2

=0,045041 m®/s.—=
100 v

= 0,044230275m* / s(10001 / m®)
=44,2301/s

H=65m
Va= 320l/min
r]l =75%
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P..=p.0h

=1000kg/m*(9,8 m/s?).65m

—637kPa |-

Va =320 000 m®/ min

Imin

=320 000 m®/min.——

60s

=5333.333m° /s 4

P = (637000Pa)5333.333m*/ s
=3397333333W v

P t
=.,—*1.100
7 I:)in
Pm=.h.1oo
n

~ 3397333.333kW

100

75

= 4529777.778 kW v

(3)

[15]

QUESTION 7: STRESS, STRAIN AND YOUNG'S MODULUS OF ELASTICITY

1— mark for any 4 correct answers per row

7.1 o = MPa Load

0 |25,06

98,94

173,1

27,6

321,8

£ (X104

4.4

8.1

11.9

16

Copyright reserved

Y2 mark for correct stress y-axis
Y2 mark for correct strain x-axis
1 mark for straight line

1 mark for more dots
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7.2 7.2.1
Stress-Strain
120
100
T 80
=
— 60
% 40
20
0
0 5 10 15 20
Strain (x10-4)
(3)
7.2.2 E_ AS
Ae
_ 0, —0, J
E,— &
_ 42x10°-14 x10°
8 x 10" -2x10"¢,
= 4,6667 x 10" Pa
= 46,667 x GPa V (3)
[9]
QUESTION 8: HEAT
8.1 Vi=90I V=7
P1=20,11 kPa P2=11 kPa
I:)1\/1 = szz
V - Plvl
2 P2
2011x10°Pa.(0,9 m®) J
11x10°Pa
= 16,373 m3V/ (2)
Copyright reserved Please turn over
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8.2 R=0,44 m
t=22°C

-16-
ENGINEERING SCIENCE N4

a =20 x 10%/°C

20,11 kPa

8.2.1

8.2.2

Copyright reserved

Ad |, to=84°C
At=t, -t
—84°C-22°C
—62°C
8, - z(dy)?
4
_ 7(0.88m)?
4
=0,608212m+
Aa = 2a aAt
=2(0,608212 m?)(20 x 10 °/° C)(62 °C)
— 01508 x102m?y/
2
Ag = 7Ad
4
-2
Ad - \/4(0,1508><10 )
T
= 0,044 mvy
Aa, - ta=140°C

=140°C-22°C
=118°C

Aa = 2a oAt
=2(0,608212 m?)(20 x 10~ /° C)(118 °C) v/
=0,287x107°m?*v
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8.3 m = 0,61 kg

P =100 kPa
V = 521 litres
t=27°C
PV =mRT
R PV
mT
_100x10°Pa(0,521m*)
(0,61 kg).(300 K)
= 284,699 J/kg.K (3)
[10]
TOTAL: 100
Copyright reserved

Donwloaded from TVET lite App



N TVET Exam Papers

The official apps for TVET Papers from tvetpapers.co.za

website

== i ;5“55 HlTube ¥

___________________________________

THANK YOU FOR DOWNLOADING THIS PAST EXAM PAPER OR MEMO, WE HOPE IT WILL BE OF HELP TO YOU
These are the only apps affiliated with tvetpapers.co.;

Click one of the icons below to download the app

_/7 g sk b higher EUQ ( ﬂ h| her Edumb ‘/ ? higher Edu:a;\

& training &training & training

o N
Cegarieant = _ Degaimew — m e
1 Higher Educafion and | 1 : Figher Educafon snd [rameg -—1 _ Edormdon and g
FEPUBLIC OF SOUTH AFRICE JE— L= EEFUBLIC OF SOUTH AFRICE J— HEPHBLI-E{IFSB-I.IT'H AFRICA

TVET

TVET TVET

\MATED|NCVINSC) || |\ lite /|| \Study Guides

hi heredumﬁ /%; Egﬁl:‘:rr.‘lﬁ'ldgucaﬂﬂ\m /wlorld &\

Nc v ch @ g ey
\earens / || StudyGuides \él’tlsan/

llmulni\

i ralﬂtng |]’|"::'I'I'1|'|"-I"'|'I|
e Highayr Education &l Teair I ! ™ h- i
p—— : < % higher education
EPUBL::‘;F et J.FH!:“..'. REP"I.IILIE F E'I:IUIHAFHIGA {E} &gﬂﬁiﬂiﬁg

DISCLAIMER
tvetpapers.co.za and ultradeep.co.za are part of Ultra-Deep Multimedia™
registered trademark and as such,
no one; business or individual; are permitted
to use(publish, display, transimit or broadcast) them in any way.
Failure to comply will result in legal action

Copyright € 2021 Ultra-Deep Multimedia - All Rights Reserved



https://wa.me/27614927453
https://www.facebook.com/ultradeepmultimedia
https://za.pinterest.com/ultradeep/
https://www.youtube.com/c/UltraDeepMultimedia
https://www.tvetpapers.co.za/
https://www.ultradeep.co.za/
https://play.google.com/store/apps/details?id=com.ultradeepmultimedia.nated
https://play.google.com/store/apps/details?id=com.ultradeepmultimedia.exam
https://play.google.com/store/apps/details?id=com.ultradeepmultimedia.guides
https://play.google.com/store/apps/details?id=com.ultradeepmultimedia.ncvguides
https://play.google.com/store/apps/details?id=com.ultradeepmultimedia.ncv
https://play.google.com/store/apps/details?id=com.ultradeepmultimedia.installation



