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ENGINEERING SCIENCE N4
QUESTION 1

1.1

o
V0= 12km/h 845 W
V Q9
W=4km/h w15 N

1.1.2 Vg = 122 + 4% — 2(12)(4)cos120F

= 14, 422 km/h v~

sin 8 sin 120° w or ging __ sinile”
4 145422
12 = 14,422
6 = 13,898°
. 6=46,103° "

45 + 13,898 = 58,898°
46,103 — 15 = 31,103°

S 58,898° W
Direction: W 31,103° south v

ek
3]

I HC = 125 cos30° = 108,253 m/s

125 m/’si VC = 125 sin30° = 62,5 m/s

1.2.1 t, = 3‘2”’” or  v=u+ gt
| 0=625-09,8t v
= HEZEET t=6,378x 2
t=12756s
=12,755s
122 pnge= E‘; = }.é%. or VC(45°) = 88,388 m/s HC(45°%)
= 88,388 m/s

t = 20883881 _ 40 nag o
CE: i
= 1594 388 m Vv s= (88,388) (18,038) = 1594,343 m
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1.2.3 8= -n.a‘.—l'—%gfz OF z= 1:it+%gf2
sk = {125 sin 30°) {5} +-f- (-9.8) (52 v h=(625)5) - (0,5)(9,8}(5%)
=190 mv’ n=190m
1.3
naVp = v\/((30)2 +(20)% - 2(30).(20)cos 147) N
=48,025 km/hvA
sinf _ sin147
36 48,025
~8=1989°
B=15+19,89 =34,890°
Direction: N34,890°W°v" OR
Direction: W55,11N°Nv
QUESTION 2
2.1 One radian is the angle in a circle, subtended by an arc on the circumference
equal in length to the radius of the circle. v
OR

The S.1 unit of angular displacement. v

4/ OR

N
(8
™
f
<

8 v
23 2.3.1 ®=120°v or %‘@-x 4 =120°
= 2,084 radv
232 s=2zr () or s=6r
=27(1,2) () ¥ s = (2,094)(1,2)
=2513m v s=2513m

(2)

N
\e)

[15]

(1

(2)

(@)
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2.3.3 3

w=2mwn=

B
2. 094
= v

2w Al
= 1,745 x 1072 rad/s v (2)

234  v—wr
= 1,745 x 107%(1,2) v

=2,094 x107% m/s v (2)
[10]
QUESTION 3
3.1 v
The rate of change in momentum is directly proportional to the unbalanced (1
v

force and in the direction of the unbalanced force.

3.2 Ft+Fs—Fu=ma also tanf==
Ft=10 6 = 3,814°

m

ma -~ FFu
P

=588 AV

or Fp=mgsing
= (900)(9,8)(sin3,814°)
= 586,686 N @)

3.2.2 Fs— Fu=ma
~ 588 — 200 v or 586,686 - 200
~ma = 388N v ma = 386,686 N (2)
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3.2.3 a= 28
- ii_S?:_ \/ or BEE. 686
vy L] 2
= 0,431 mfs? = 0,43 m/s (2)
3.24
. o R
h sin3,814° = pregs
h=26793m
we =y + Zas
o250 = 166677 + 200,431 )xv
& x = 402,797m v (2)
325 Ep (lost} = mgh
= 900(9,8)402,797 (%5) v or  (900)(9,8)(26,793)
= 236 B44,636]v =236 314,26 J
= 136,848k} (2)
(1]
QUESTION 4
4.1 The bending moment at a specific point of a beam is the algebraic sum of the
clockwise and anti-clockwise moments of the forces acting on the beam, fo
the left or to the right of that point on the beam.v'v’ (2}
The sum of the moments from a section.vv
4.2.1 fet AF =x
= E}_:___E?, = 5,364m from 4 ¥
BMmax = BMf .4
= 21,455(5,364) — 21,455 (i“) v
=57,542 i v (3)
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422 BAE: 21 455(6] — 24{3}) — 56,73kNm
BMED = 21,455(11) — 24{8} — 10{5) — 6{2) = —17,995 % —18kNm

Or from right:
BMd = ~5(2) — 8(1)
w— LGk I ey
BlMc = 21,455(9) — 24(6) — 10(3) = 19k Nm

MEmax=57 534w

. 19,095+

BM(kN)
v _ .18+
4.3 V{(CONE) = %{%ﬂz—j h ay = %{32) = 2dmm W

= 19301,945 mm® «

V2(CYLINDER) = (%) & X, =32+ 1(60) = 62 manv"

= 108573,442 mm?® v
V3(HEMISPHERE) = Zrr?
Xy, =32 +604 :;’-{24& = 101 mm

= 28952 918 mm*v’

Ftotal = Lah 828,505 mm®

LT F o A BE
AP = Yy m, + Woae Vo mp

Veotnl

19301.945(24) + 108573,442(62) + 28952818(101) v
156 826,305

1§

= 64,524mm v 5)
[14]
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QUESTION 5

5.1 The pressure exerted on the surface of a liguid in a closed container is spread
throughout the liquid with the same intensity in all directions.v'v’ (2)

5.2.1 W= Fpaw = mg= 2300(2.8)
=22540 Nv/

Pl _ e

g el

rao : . 1. .
g i e ROAN v 2
Fop (WQ} ¥ 22540 note minus 5 if no S.1 units

=9016N v

= A
Epl

~ effective Epl = iafé X ES%SF v

= 66204 N v (5)

ol

-
= 1y Lﬁ‘iﬂ”’ x 0,05 X 5 X 0,95v v
= 7461 x10 3 md v (3)

523 Vpl = Vram
& 746131075 = w8 w pv

~h = 0,0095m '
= 9. 5mm v (2)

53 531 V/sec =\/stroke x n
=axsixn

=17671x10°x03x 2 v

&0

= 8,836 x 107 %m?/s v 2)

53.2 F/sec = mg
= pVy
=1 000 (8,836 X 107%)%9,8 v
= 86,593 N/s v {2)

533 Power = F/sec % h stat
= 86,593 x 18 v
= 1558,674 W v/
=1 559 kW (2)
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54 The hydraulic accumulator is used fo store liquid energy under pressure until
needed (intermittently).v'v’ (2)
[20]
QUESTION 6
6.1 The principle that the stress applied to a solid is proportional to the strain
produced within the elastic limit of the material. v'v/ (2)
6.2.1 o (MPa) € (%1075
80 33
160 66,5
240 99 ad
320 132 (2)
6.2.2 +
320 ~
240 |
v
o (MPa) v
1607
o~
80 - ®
! ! i ! »
33 665 99 132 Ox107% (3)
W
4
6.2.3 B o bo
hg
_ 740 R L0P v
T esxinTF
=2 42424x101
= 242,424 GPa v [237,24---247 424)GPa (2)
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6.3 HAg= 1,3 cm?
= 1,3x107* m?

Q=

L]

Nz
€3

L
&

E=fo

<
B

F=EXAxaxAt ¢

=1,28%x10% X 1,3 x 107 2 17 X 1075 x 10v' v

=28288N v
= 2,829 kN (5)
[14]
QUESTION 7
7.1 7.1.1 Charles’ law states that for a given mass at constant pressure the
volume of a gas is directly proportional to the temperature. (3)
7.1.2 Volume
7
RN
-273°C 0°C Temperatures™ {(2)
713 LR=h v (1
7.2 AV = Vo.y. At
10 % 6 X 0,005 = 10X 6 X 1,795 X 207 X 107% x Atv
= 0,685
T LTsize7 e
= 13,457
Atz tf - t§
tr = 13,457 + 25
= 38,457 °Cv )
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7.3 7.31 P2V2 = mzRTg

(200 X 10%)V, = 5 x 287 x 308 v/
Vp=221m° v (2

—

7.3.2 P1V1 = myRT,

500 x 10° x 1 = m4 x 287 x 298

mq = 5,846 kg v
P3V3 - ngTg
P3x 3,21 = 10,846 x 287 x 293 v'v
P, = 284,128 kPa, v (4)
[16]
TOTAL.: 100
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