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QUESTION 1

1.1 1.1.1 T = Px60

- 2N

25 000X60
_— Vv

- 21x1 200
= 198,94 Nmv’

112 Ry = 100+75

2
= 87,5mmv

UXF g4 XR
T=—"1
198,94Xsin15°
Fp= —/——mv
0,28%0,0875
=2101NV

sinf

1.1.3 Feng:FA(1+ s )

tanf
0,4
=2101 (1 + tan15°)‘/
=5237 NV

1.2 T, _ [1+ptan6]"
E o [l—utane]

_ [1+0,35tan5°] 1>

o [1—0,35tan 5°]

=2,51v

P=(T,—T,) Xv

200%x103x60 v

v

h—-T,= TX0,6X650
= 9794 NV
5 2,51T, — T, = 9794V
T, = 6486 Nv
T, = 16280 NV

XM=Y "M
F x550+T, x50 =T; X150V
~ F x 550 4+ 16280 x 50 = 6486 x 150V
~F =2889Nv

Copyright reserved

T1120(E)(A4)T

(2)

(10)
[17]

Please turn over



-3-
MECHANOTECHNICS N6

MARKING GUIDELINE

T1120(E)(A4)T

QUESTION 2
2.1 Plane m (kg) r (m) mr (kg.m) [ (m) mrl (kg.m?)
A 6 30 180 -0,4 0
B m 42 42m 0 0,375
C 4 40 160 0,45 0,844
D 3 35 105 0,45 +x 47,25 + x
v v v
Couple polygon
c N
\\\‘/
AN
AN
AN
N\
AN
\\
v \\\ 47.25+105x
Y 47,25+ 105x = 101,8v
N x =0,52m =520 mmv’
\\
AN
AN
AN
AN
AN
v AN
\\
a N d (9)
2.2 2.2.1 P = (Tl _ Tz) X v ? — eue
2
T, —T, = 35x103x60 _ 25T
TX0,9X600
T, — T, = 1238 NV =2,19v
2,19T, — T, = 1238 N
T, = 1040 Nv’
T, = 2278 NV (4)
2.2.2 — _Px60
S 2xmxN
_ 35000x60 ,
2X1TX600
= 557 Nmv' (2)
2923 _35000%60
P 7 2xmwx1500
= 222,8 Nmv’ (1)
224 — Ix2
t ™ pcp
_222,8%2
0,12
= 3713 NV
E. = F;secpv
F. = 3713sec20°
= 3951 NV (3)
[19]
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QUESTION 3

3.1 m=pXxV
=pXxn(RE—r?) xwv
= 7300 x m(0,45% — 0,3%) x 0,2V
=516 kgv

3.2 I = mk?
=1/2m(R? + r3)v
= 1/2 x 516(0,452 + 0,32)v
= 75,465 kgm?v
33 W, = 21TX210 Wy = 21TX132
60 60
= 21,99 rad/sv = 13,82 rad/sv
By = 51(w,% = ;%)
E, = % X 75,465(21,99% — 13,82%) v/
=11,039 kJv’

34 t, = 60 —1,2

12
= 3,8 secondsv
_ wW1—w3

— 21,9%—13,82‘/
3,8
= 2,15rad/s*v
T=IXa«a
= 75,465 x 2,15V
=162,2 Nmv

3.5 P, =E, Xn/s
= 11,039 x 12/60v

=221 kWv
QUESTION 4
4.1 tang = 22
XDy
_15%2
- TX75
=0,1273v
6 =726
@ =tan"1 v’
=tan"10,03v
=1,72°v

tan7,26
= —_— v
n tan(7,26+1,72) x 100

80,6 %v
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Py X100
4.2 P, = =
20x100
W 806 d
= 24,8 kWV
4.3 lrev of worm = 2 X 15 = 30 mmv’

1200r/m=20r/sv
v =20 %X 30 = 600 mm/sv

=0,6 m/s
P, =F, xvv
20=F, x 0,6V

F, = 33,33 kNvV

QUESTION 5

5.1 TE = mgsin6f
= 1500 % 9,81sin20°v
=5032,8NV
_ TExh ,

d
— 5032,8)(0,8‘/
2,8
=1438N
Ny = miny
— 1500X9,81><1,2‘/
2,8

=6306 NV

Load on rear wheels

= 6306 + 1438V
=7744 NV

TE = uNv
_ 50328 ,

T 7744
= 0,65v

5.2 P=TEXvX 2V
n
= 5032,8 X ;_56 x 200,
= 67,212 kWY
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QUESTION 6
6.1

E D
(3)
6.2 vg = 2mRN /60
=2m x 0,1 X 240/60
=2,51m/sv (1)
6.3
v
v
a
(3)
6.4 6.4.1 Vgtoc = 46,25 %X 0,04 = 1,85m/s v
0 1,85
a)BC = —vztcc = E/
= 6,17 rad/s at 73,83°v (3)
6.1.2 Vetop = 31,5 % 0,04 = 1,26 m/sv
wCD = _UBBtZC = %\/
= 12,6 rad/s at 73,83°v (3)
6.4.3 Centripetal acceleration Bto C
= OJBCZ X BC
=6,17% x 0,3V
= 11,42 m/s?*v (2)
6.4.4 Centripetal acceleration B to C
= (UCDZ X CD
=12,6% x 0,1V
= 15,88 m/s2v (2)
[17]
TOTAL: 100
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