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QUESTION 1
11 p_ 2mNT
60
_ 2XTTX1 500)(142‘/
60
= 22,3 kWV
1.2 T=uXFyXR, Xn

1.3

1.4

1.5

T

Fy=——
TXRpmXn
_142x2
"~ 0,3x0,095 X2
=4982 NV
[ = mk?

I, = 63,5 x 0,142 = 1,245 kgm?v

I, = 22,8 x 0,075% = 0,128 kgm?v’

(I, + I)N; = I,N,, + LN,V

~ 1,373 N; =0+ 0,128 x 1 500V
N3 = 139,8 r/minv’

2 1500
W, = e — 157 rad/sv
60
2 139,8
W, = X8 14,6 rad/sv
60
T =I«a OR
142
= —_—— 2 \/
Am 1245 114 rad/s
£ — w1 — Wy
a
14,6 — 0
= = 0,128 secv
114

Exioss = Ekin — Ekf

T1120(E)(J30)T

= %(0,128)(157)2 +0-— % (0,128 + 1,245)(14,6)%v

=1431)v
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(2)
(3)
(5)
a, = %2 1109 rad/s*v
0,128
L w2
a
- % — 0,128 secv’
(4)
(3)
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QUESTION 2
21 p= X 0,86.Z>< 510 _ 22,698 m/sv
P=(T,—Ty) xXv %:eﬂg
25000 = (T, — T,) X 22,698 _ @027m
(T, —T,) =1101,4 NV = 23357

1,335 T, = 2220 NV’
T,=825N and T,=1926Nv

2.2 TS = (Tl - Tz) Xr
= (1962 — 825) x 0,425V
= 467,9 Nmv

2.3 _ Ts X Ng
T, = _Np

_ 467,9% 510
10200
= 198,86 NV

T X2
24  p _Ix
PCD

198,86 X 2
01

=3977,2v

v

2.5 F, = F;secf
= 3977,2 sec20°v
=42324NV

2.6 Y~ M=) MAbout/Om L
Rx175=(T;+ T, +mx g) x0,5v
R x1,75=(1926 + 825+ 90 x9,81) x 0,5v
R=1038NV
L+R=T,+T,+mxgv
L+1038=1926+825+90x9,81v
L =2595NV
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T..(E)A1)T

®)

(1)

(2)

(2)

(6)
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QUESTION 3
3.1 3.1.1 WD=Fxs
= 23000 x 9,81 x 0,03 X 100/75v
=9025] = AE,V
21TN
w=—
60
21T X 296 2T X 248
W, =—"""" Wy =——
60 60
=31rad/s =26rad/sv
AEy = Eyq — Eg;
1
= 51(w12 - wzz)
9025 = % X 9 025(312 — 262)v’
~1 =6333kgm?v
g (5)

D
3.1.2 p=2
t
9025%10
—
60
=1504 WV (2)

T
32 - oub T, =250 N

— eO,3 X 225+573 ,

= 3,248v
« T, = 3,248 X 250V
=812 NV
T, = (T, — T,) X R
T, = (812 — 250) X 0,2 v

=112,4 Nmv
m (6)

[13]

Copyright reserved Please turn over



MARKING GUIDELINE -5-

PRODUCTION AND QUALITY CONTROL N5

QUESTION 4

4.1

4.2

[ = mk?
1 =80 x 0,22V
= 3,2 kgm?v’

TD S TA X VR

3,5%X52X%55

_
25%30

= 13,35 Nmv
ID total — IA X VRZ + (IB + Ic) X VRZ + ID + Idrum‘/‘/

52%55
25%X30
v

= 0,23 X ( ) + (0,754 0,3) x (5) +1,2+3,2
v v v v

v
= 11,27 kgm?v'v

T =la
a=1335+11,27v
= 1,185 rad/s*v

QUESTION 5

5.1

Maximum skidding speed:
_ u+tané )
vE \/gr (1—utan9

\/9,81 x 130 (w)/

1-0,6tan20°
v = 39,65 m/s

= 142,77 km/hv

Maximum overturning speed:

htanf +§
v = r\———
9 h—gtane

0,65tan20°+>2>
= [981x130| ———= |
0,65—?tan20°
v= 57,77 m/s
= 207,9 km/hv

The maximum safe speed is 142,77 km/h to prevent skidding.v'v'
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T..(E)A1)T

(2)

(14)
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5.2 myr; = 1145 Xx91 = 1312 kg.mmY
m,r, = 1791 x101 = 1809 kg.mmv

ml
v
rl
B // a
///
A 2 m?2 /// 4 v
// O //
/// v v /// L,
7/
/// C C // b
///
(O m3
Space diagram Vector diagram

m37‘3 = 54’ X 30‘/
=1620v
162
S 6 0‘/

15

= 108 mmv’ (12)
[18]

QUESTION 6

6.1

Space diagram v

6.2 21TrN
' Ub =
60

27X0,2X150
B 60

= 3,14 m/sv 2)

v
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6.3

Vector diagram v

6.4 6.4.1 v,

ac X 0,04
= 78,4 x 0,04
= 3,136 m/s

UBC

642 gy =

_ 60%0,04
T 045

= 5,33 rad/sv

v

In an anticlockwise direction at 67,6° to the horizontzal

6.4.3 vpc?

Apreltoc = BC

60x0,04)2
_ ;\/
0,45

=12,8m/s*v

6.4.4 .  vpa?
Brelto A AB

(3,14)2
02

= 49,298 m/s?v

v
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T1120(E)(J30)T

(3)

v (3)
(2)

(2)

[18]

TOTAL: 100
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