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QUESTION 1

1.1 up down

5s 5s

1.1.1 vV=u+gt
0=u+(-9,8)(5)V

u=49m/s (2)
1.1.2 s = ut + Yagt? or V'=u?+2gs
s = (49)(5) + ¥5(-9,8)(5%) \V (0%) = (49%) + 2(-9,8)s
s=245-1225 19,6s = 2401
s=1225m s=1225m (3)
1.2 ! N
W ' 350 km/h R
) -
i RVZ ~~_ \lso km/h
2 2
R, = ./350° +50 J
R, = 353, 553 km/h
g = tan™? =0
- En (35nj \
8 =g 138°
R,= 353,553 km/h E 8,138°S V (4)
1.3 <
"~V =900 km/h
H km/h
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f - -
Vg = /900- + B850- — 2(900](850} cos105° N

=1388,702 km/h

sinf  sin105°

900 1388.702
g = 38,756°
a=90-38,756 — 15
a =36,244° +

AVp = 1388,702 km/h N 36,244° E

QUESTION 2

2.1

2.2

Angular acceleration is the rate of change of angular velocity.

w, = 2mn We = 2mn
_ 5800 _ 5300
= 2m( 0 ) = 2m( anj
= 83,776 rad/s = 31,416 rad/s

221 g =2mn
8 = 2m(30)
§ = 188,496 rad,|

2.2.2 wi—w;
a=——-

28

_ (3L41e)*-(23,776)° \/\/
2(188,498)

986,965 — 7018,418
na= 376,992

& a= —15999 rad/s*

2

Xt

28
£ =

W+ W,

_ 2(188,496)
31,416 + 86,776 +

t=3,19 sV
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2.3 2.3.1 ‘

T=FXr
T=200x0,6
T =120 N.mV (1)

2.3.2 8 =2mn
260

360 S

6 = 1,047 rad £o°

s=rf

s = (0,6)(1,047)
s= 0,628 m

W=Fxs

W =200 x 0,628

W 125,6 J v 3
[12]

QUESTION 3

3.1 An object remains at rest or continues to move in a straight line with uniform
velocity unless acted upon by an unbalanced force.V (2)

3.2 m =150 Mg and F,= 6 N/Mg x 150 Mg
m =150 x 10° g F, =900 N
m = 150 000 kg

F“<— —>

3.2.1 Fa=F¢-Fy V
ma= F-Fy
(150 000)a = 33 000 — 900
a=0,214 m/s* (3)

3.2.2 W=Fxs
W =33 000 x 2000 V
W =66 x 10° Jv
W =66 MJ 2)
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3.3 3.3.1

1
tanﬂ—ﬁ
20m

1 6=2862°

20

PEmax = mgh
PEmax = (6)(9,8)(0,999)VV
PE;ax = 58,741 J

3.3.2 PEtop = KEbottom
KEpottom = 58,741
vomv? = 58,741
Y5(6)v? = 58,741+
vZ =19,58
v = 4,425 m/s\

QUESTION 4

4.1 4101

50 N

2 N/m

4.1.2 Taking moments about A

2ACWM = ZCWM

(Dx8)=(50 x2) + (16 x 4) + (30 x 10)\V
8D =100 + 64 + 300

D=58N

Taking moments about D

SACWM = 3CWM

(50 x6) + (16 x4)=(30x2) + (Ax8) W
300 + 64 = 60 + 8A

A=38N

Check: 1F =58 + 38
=96 N
IlF=50+16+ 30
=96 N
1F = IF

Copyright reserved

T600(E)(A2)T
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h = 20sin2,862°
h=0,999 m
(3)
3)
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4.1.3 BMa=0 Nm
BMg = (38 x 2) — (4 x 1) =72 Nmv
BMc = (38 x 5) — (4 x 4) — (50 x 3) — (6 x 1,5) = 15 Nm
BMp = -(30 x 2) = -60 Nmv
OR
BMp = (38 x 8) — (50 x 6) — (16 x 4) = -60 Nm
BMg =0 Nm 3)
4.1.4
38\
34
SF 30
(N)
0 0\
A B C D E

BM
(Nm)

(6)
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4.2 A; = 150 x 200 X1 = 150/2
=30 000 =75+
A, =200 x 350 Xo> = 150 + 200/2
=70 000 =250
Az =200 x 70 X3 = 150 + 200 +200/2
=14 000 = 450

QUESTION 5
5.1 5.1.1
5.1.2
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Xt = Ale + Ang + A§X§
Ar

= (30 000)(75) + (70 000)(250) + (14 000)(450)

-7-

114 000

= 228,509 units v

f]. — m'i:
4
_ mioo7s)?
- 4
= 4,418 x 10° m%V/
p=1=1
A

_ 400
4,418x10 %

P = 90538,705 Pa v

P =90,539 kPa
F_F
g% p?
, Fxd
D -
f

b = (25000)(0,075%)

400
D?=0,351
D=0,593m "
D =593 mm

\/

T600(E)(A2)T

(4)
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5.2 5.21
5.2.2
5.2.3
5.3 5.3.1
53.2
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j—l :m:!z
4
_ m(0,15%)
_ 4 3 2
A=17,671 %10 3m?+
F
p=—
A

20000
17,671 x 10734

P=1131797,861 Pa
P=1,132 MPa
W=PxV
(3 000) = (1,132 x 10°%) x Vv

V =2,65x10°mv
V=Axsl
(2,65 x 10 ®) = (17,671 x 10 ®) x sl ¥
sl=0,15m

_100x 20

pump "~ &0

Vpump = 33,333 litres
V1 = Vpump + Vaccumulator
250 = 33,333 + Vaccumuiator
Vaccumulator = 216,667 litres

Vaccumulator = 0,217 m®

V= % h
4

41

h=—

D=
_4x0,217
 mwx0,252 4

h=4421m

T600(E)(A2)T
)
(2)
(2)
x (4)
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QUESTION 6
6.1 For any material, within certain limits, Young's modulus of elasticity is a
constant where the strain is proportional to the stress which produces it.\"/ (2)
6.2 6.2.1 _F
A
_ (350)(9.8)
T 1,5x107% 4
o = 22 866 666,67 Pay
o = 22,867 MPa
6.2.2 _ AL
f= —
LD
7,5x107°
E=
5 A
£€=15x10"

6.2.3 E = stress

strain
22,867 X 10°
 1,5x 1075 +
E=1,524x10*pPa

E = 1524,467 GPa V
(3x2) (6)

6.3 d’
glw—d)t = NTITI

- (1)

Now, the effective cross-sectional area for shear stress of the rivet in double
shear = 2 x A, because we have two shear planes.

F
SN T = —

A
a2r==C

A
Hence, in equation (1), we multiply T by 2
Nrd’

og.(w—d)t = T X 2T

S TE 2T L 02 z
~ 350 X 10%(0,075 — 0,02)0,012 = wgr WA

~ 231000 =6,283 X 107*7

nT=73676% 10%Pa

-~ T=7367,65MPa (4)
[12]

Copyright reserved Please turn over



MARKING GUIDELINE -10- T600(E)(A2)T
ENGINEERING SCIENCE N4

QUESTION 7
7.1 The volume of a given mass of gas is inversely proportional to the pressure
on it, if the temperature remains constant. (2)
7.2 AA = 2aA At
~ AA= (2% 20X 107%)(0,3 X 0,3)(90— 20) \
~ AA=252 X 10 *m? 3)
7.3 7.3.1 v, = w:“ % I
LV _mI},DE}zx 1
sV "

AV, =1,963 X 1073m*

% increase = — ¥ 100
0 i 9,513 x 107° 100
ncredse = —————
’ 1,963 X 103 N
% increase = 0,485 % (3)
732 AV = V,.y.At

-9,513 X 107% = 1,963 X 107%.y.95

y=51,012x10°
a = 17,004 x 10 ® /Kv (2)

7.4 7.4.1 PV :PEVZ
Ty T,

_ P, V,T,
2T T,

(1% 10°)(225)(423)

F2 2995 W

P, = 649 658,703 Pa
P, = 649,659 kPa

742 Py _P;

T, T,
P3T,
T =
3 Pz

(3.5 x 10%) (423)
Tg = 3
(649,659 X 10%) [y

T3 =227,889 K
(2 x 3) (6)
[16]

TOTAL: 100
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