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QUESTION 1
1.1 Vo= v

vo=19-1.9v

v =17.1m/ st Novthv
1.2

100km/h
A0
120cos40°
120km/h
120sin40°

ZVc =120 cos40° = 91,925 km/h (N)v'
ZHc =-120 sin40° + 100 = 22,865 km/h (E)v'v/

22,865 km/h

e P
A

91,925 km/h

N
400

Ves= 191,9252+22,865° = 94,726 km/hv’

22,865

— -1
Therefore 6 = tan (91’925

) =13,97°=N 13,97°Ev
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1.3

220sin65°

220km/h

§ 220cos65°
455in45° | 45km/h |

2Vc = 45sin45° + 220c0s65 = 124,796 km/h (N)v’
2Hc =-45c0s45° + 220sin65 = 167,568 km/h (E)v’

167,568km/h

124,796km/h

Vk = 1167,568%+124,796>Y
= 208,933 km/hv’

YHce
EN S
167,508

124,790

#=tan

H=tan

14 V=0l
0=3550sin8-9.8%5 v
= sin(+= v
#=22,4

Copyright reserved

Please turn over

()

(3)
[15]



MARKING GUIDELINE -4-

ENGINEERING SCIENCE N4

QUESTION 2

2.1 Given:
T,=800N
T,=450 N
D=0,07m
N = 350 rpm

2.1.2 T=Fexr
= (800 — 450) x 0,035v' v/

=12,25 Nmv
2.1.3 p- WD _ 16 _ 2xmxNxT
Tt ot 60
_ 2xnx350x12,25\/
a 60
= 448,986 Wv
2.2 Given:
N =3 500 rpm
D =0,08 m
2.2.1 N o=
N=3538333rsy
= T.0.N
= 7T [].[]h/ 5:“:.?‘?’.—:\/
=14, 00lad 5 v
OR
TN
frr =
]l
T AR00 =05
=
(]
i = 4. 000ad |5
222 O =wt=14,661 x 15v

= 219,915 radiansv’

223 V = wr=14,661 x 0,04v
= 0,587 m/sv
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Newton'’s first law states that inertia is the property of an object to remain in a
state of rest or uniform motion.

(1)

3.2 Given:
u =2mj/s
v =10m/s
t =45s
Fu=500N
2
SC:LU 39200cos 8
| =.38818,508N
4000 x 9,B|
= 39200N
39200 sin 8
= 5455,586N
3.2.1 v=u+at
_ 10-2 v
45

a=0,178 m/s*v (2)
3.2.2 v — st = as

' 1:.'.

o -2

T 2%0,178

&= 209,003 mv

OR
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[T
N = _./|‘l
2
24010
= x 45

5= ut+ %[H’:
5= 2(45) + L(0,178)(45)°

s=270,225m

3.23 i = 4000 0,175
ma =TI12NY

L

F.=3500N

F o=mgsind
Fo=4000 958 < sin 87
F = 35455,580N v

ma=F—-F —F
F=ma+ F +F,
F=T12 4 53455, 550 + 300
F=0007 5080

OR

mia=F—-F —F,

F=ma+F +F,

F={4000: 0,178)+ (400029, 8 sin 8"+ 300
F=0007 508N

3.2.4 L Fs

!
P 0007, 508 270,225 v
- 45
P=40,03041 Y
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M = 15 kg

V=16,4 m/s

3.3.1

3.3.2

QUESTION 4

41

411

Copyright reserved

E =FE =Lum=”
Pl v
E, =E =1x 5= 10,4

E =E =2017,28Y

E =FE =m=g=h

K.
=

mg
~2017.2

T 15x9.8 v
h=13,72m"Y

i

(2x2)

2

okN kN 40kN

30kN 40kN

15kN/m 20kN/m

i 1m I 3m i Zm 1 2m Zm :
i

Taking moments about B

YCM = ACM

(45 x 1,5) + (30 x 3) + (40 x 5) + (40 x 8) = (15 x 0,5) + (E x 7)v
Therefore, E = 95,714 kN

Taking moments about E

>2CM = >ACM

(Bx7)+(40x1)=(40x2)+(30%x4)+ (45x55)+(15%x7,5)v
Therefore, B = 74,286 kN

Check: z|7|= = le
95,714 + 74,286 =15+ 45 + 30 + 40 + 40
170 kKN =170 kN .......cccveenea. balanced
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41.2
59,286kN
4('.!EkN
= |
< 14,286kN
kN O.i‘N
15kN :
] -15,7i14kN
-55,714kN
\\\AA for every correct value
\ for the shape
4.1.3 Bending moments at principal points:
BMa= OkNm Y
BMg = -(15 x 1) = -15 kNm
BMc = (74,286 x 3) — (15 x 3,5) — (45 x 1,5) = 102,858 kNmv
BMp = (95,714 x 2) — (40 x 3) = 71,428 kKNmv’
BMe = -(40 x 1) = -40 kNm+
BMe= 0 kNmv
4.2 SHAPE AREA/mm CENTROID/mm | MOM/mm?
250 x 380 380 18 050 000+
= 190V
0,5% 180 x 100 | 200 + 120 2 880 000V
‘ =9 000V = 320+
95 000 —9 000 15 170 000+
= 86 000V
“
1517000
= ——— = v
36 000 176,395 mm
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QUESTION 5

5.1

5.2

Given:
f=185N
n=0,82
MA =12
D 8

d 1

foo
MA= 1 —

LI
f,o=MAxfxng
fo=12= 183082

fo=18204N

v
!, F
& D
o
F= —x -’.‘/
i
v
F=>=x 15204

F=110,5006NY
Given:

Three cylinders = x 3
fd =0,125m

H= 0, 4

= .=

1= 500%Pa

i = 300

Vol !/ stroke

o=k

V.o = 22 %), 4

. =0,00491m v
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Vol/s three pistons:

Pol/sec(3)=1"  =nx3
Fol fsec(3)=0,00491x 58,3333

Vol (sec(3)=0,123m" [ sV

Jr'i
p = P
"
b P
=
p _ 500x10'x0,123 v

0,5
f1o="T0.575k g

OR
Fo= Fow
7
P pre
net
p o X3 xlxn)
p
p _ 500 1075 37 0, 4
e 0.5
o= T0.090kFa
D =200 mm
m = 900 kg
=2 200 mm
5.3.1 F =mg

F=8820NV

Ty
A=""
4
70.2°
A= -
4

A=00314m'v
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¥ f.-
fg=—
A
a0
£=
00314
= 280,8924kPa ¥ (3)
OR
¥ ‘r.-
p=—
A
me
P=—
QU =95
=
=280, 749 Pa
5.3.2 = A=
V=il
=it
= 0,0601151000 Y
= 69.115(Y (3)
[15]
QUESTION 6
6.1 Given:
o= 05MPa
f=1,9m
= 0l
d =52
F=21000Pa
6.1.1 F
7T=—
A
F=duagxd
F=4x05x 10" x| 200 20052 )V
F=182900,3500
F
= —
IR2900,350
W =——
0.5
= 18070, 030k
= 15070 v (3)
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==
r=gn
E==%
==
x=%x/

_ v
= ]9

20 i
v =0,000588m v

=0, 585 mm

OR

152 .; 154 o iq

I::"_II_.IIII _..—"'_.'{: IXEIUX!DI

x

=0 000555

=0 585

[ ==

7= L= - = 1310
=— L= s

o =31,831MPa £=0,75x10"

og==L L=

T = Wil 01 £= Sl

=95 943 MPa

CT='— ==

— S0 . 12510
T = - £ T
T =159.155MPa &=0,25x10
T == & = -
= o= 1830

- 4

o =222.817MPa £=9.15x10
T == ==

_ a0 . 710
T = - £ = =

=280, 4790 P

e=11,85<10"
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T == ==
=1 o= Bt v
=3:‘~n 141MPa £=14,0x10"
6.2.2
400
360 |
|
I |
320 } |
J I |
280+ i }
|
i ‘ |
240+ } !
1 v o
200 | i |
v . | L
) S } } }
. | | | |
| | | |
120 \ \ w \
OPe)  p————=—— } } } }
80 | I | I |
| | | | |
b | } | } |
401 t | |
| | | | | |
I | | | ‘ I
T ‘ T T T I| T I‘ T T \‘ T T T ‘I T T ‘ T T T 1
0 13 5 7 9 12 15 17 19
€ (x107%)
QUESTION 7
71 Given:
L.=2m
L.=2032 55w
Ad=300K
7.1.1 A =L, == At
i.,“.'
r =
Lo=MA
203252
r =
2 300
e =534 107=10" h"/
7.1.2 Lead
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7.2 AT
AT

VX f'l, A
To,4x% 107 x45x(45-21) v
AV, =0,825cm v

AV =y %17 % Af
AV = 38,60 10 ") 45 (45-21)Y
AV =0,0279%m v

U = AT = AT
P =0,825-0,0279 Y
P, = 0797 Lo Y

7.3 Given:
=80 10 “m
P = 250kPa
P, = 400kPa

AN =hT,

LRV

2 ‘r.:
Vo (230 107 )= (80 10"} v
o 400 10°

f'::_‘_}f]/]f] v

7.4 Given:
T, =278K

T = 302K
P, = 490kPa
P =101,3kFa

1= 0.5m

Copyright reserved

Please turn over

(6)

(3)



MARKING GUIDELINE -15-
ENGINEERING SCIENCE N4

RV,
T,.P.
(490107 )= 0,5302v

275=0(101,3=107)
Po=202Tm0 v

(3)
[15]

TOTAL: 100
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