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QUESTION 1: BRAKES

1.1
100mm 150 mm 350mm

330

tan «= % GC = 250 — 160 = 90 mmv’

90
= tan~! (ﬁ) v = 15,260‘/

0C? = GC? + GO*?
0C?% = 90% + 3302
0C = 342,052 mmv

OF

cosf = oc

160

— -1
B = cos™ (333052

%
B = 62,11°V
0 =360 — (90+x +f)

=360 — (90 + 15,26 + 62,11)

= 192,63°V (7)
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1.2 P 16 965
T = = v =162 NmvY
27N~ 21(16,667) m
E g
T,
E — 2(03)(3362)
T,
Tl = 2,742T2‘/
T = (T1 - TZ)R

162 = (2,742T, — T,)0,16v
T, = 581,228 Nv/
T, = (2,742)(581,228) = 1 592,727 NV
The angle between belt and the horizontal lever:
O =x+p =7737°V
W x BD + T,sin® X BC =T; X AB
W x 0,5+ (581,228Ssin77,37°)v'(0,15) = 1 592,727 x 0,1V
W = 148,397 NV
~W =mg
148,397

M= = 15,127 kgv'

9,81

(12)
[19]
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QUESTION 2: CLUTCHES

_2nN _ 2m(600)
60 60

wy = 62,832 rad/sv

F, = m(le)r
= 3,6(62,832)2(0,15)
=2131,845Nv

_2nN _ 2m(0,75 X 600)
60 60

wy = 47,124 rad/sv

S =m(w,)r
= 3,6(47,124)%(0,15)
=1199,163 NV
F,.—S5=2131,845-1199,163
= 932,682 NV
T =u(F.—S)Rxn
= 0,3(932,682)(0,175)(4)v

= 195,863 Nmv’

b 2nNT _ 2m(600)(195,863) y
60 60

= 12,306 kWv

QUESTION 3: LINE SHAFTS
3.1 N,D, = NyD,
(600)(0,12) = N5(0,3)v
Ng = 240 r/minv’

3.2 _ 60P _ 60(12 x 10%)
- 2nN 2m(240)

v =477,46 Nmv’
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33 _Tx2_(477465)2

v = v
t = pcD 240 3978,875N

F, 3978875

= v =423423NV
cos® cos20°

F, =

F, = E,sin50°
— 4 234,23 5in60°v
—367475NY (6)

34 Ti_

T

h_ Loamy

T;
T, = 2,566T,
T = (T, — T,)R
477,465 = (2,566T, — T,)0,16v
T, = 1905,591 NV’
T, = 1 905,591 X 2,566 = 4 889,747 Nv (5)
3.5 XCwm = YAcwm
0 =(4889,747 + 1905,591)0,16 + (3 674,75)0,6 + Rr x 1,2v
0=1087,255+2204,4 + 1,2Rr
Rr=-2743,045N
= -2 743,045 N downv
SFup = ZFaoum
R, +F,=Rp+T,+T,
Rl + 3 243,609 = 2 743,045 + 4 889,747 + 1 905,591V

Rl = 6 294,775 NV’ (4)
[19]
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QUESTION 4: FLYWHEELS

yis
41 A=—(D2—d2)
4
yis
A=7(04-015)v
A =107,992 x 1073 m?v
m = §Aw
m = (7 500)(107,992 x 10~3)(0,12)v’
m = 97,193 kgv’
. R? 4+ 1?
= m(—5—)
0,22 + 0,0757
I =97,193( > ))/
I =27217 kg. m%v (6)
4.2

1
AEg = EI(WZZ - W12)

1
3,98 X 10° = 2 (2217) (w,* = 0)¥

w, = 59,92 rad/sv’
Wy, = Wi+t
59,92 = 0+ (1,8)v

« = 33,29 rad/s*v (4)
[10]
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5.1 m (kg) r (mm) mr (kg.mm) £ (m) mr{ (kg.mm.m)
A 8 120 960+ -3x -2 880x
B 10 100 1 000V -2X -2 000xV
C 7 r 7 0 oV
D 9 90 810+ X 810xv

75
2
f-l._
-2880x v
i
‘-'bh?-
A8

Angle between A and B is 75° + 90° = 165°v
Angle between A and D is 48° + 90° = 138°v
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5.2
75°
1000v
960 v
6207
|
Q??
48°
7r = 620V
r = 88,6 mm = 89 mmv’ (6)
[17]
QUESTION 6: DYNAMICS
6.1 4%
fg = WT(100%)
= (30 X 10% + 300 x 10%) —v’
= 13,2kNv’
FR = RL + RT
=30 x 25 + 300 x 30
=750 + 9 000V
= 9,75 kNv’
Fe = FR + Eg
F, = 9,75+ 13,2
F, = 22,95 kNv (5)
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6.2 v=u+at

72—0+ 60 x 1,5)v
—_— x
3,6 a( )

a = 0,222 m/s*v
F, =mra
= (330 x 103)(0,222)v
= 73,333 KNV
F,=Fp+F+F,
=795+ 13,2+ 73,333
= 96,283 kNv' (5)
[10]
QUESTION 7: KINEMATICS

7.1 F

7.2 _nND  mw(60)(0,2)

_ v =0628m/sv
Yoa = "¢ 60 /628 m/s

(2)
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7.3 Scale: 0,1 m/s = 10 mm

o b
22,5mm
33mmv
S
mmY 3
28 %
'
d.l
d ‘E_‘-;p
)
g‘-—..

=]
(1 mark for each velocity drawn)

3
7.4 Vpg = m\/ = 0,33 m/sv

7.5 7.5.1 v? 0,628)>
a=—-= u\/ = 3,944 m/s*v

r 0,1
7.5.2 2 5642
= — = —100 \/ = 2\/
a " 03 1,045 m/s
(2x2)
TOTAL:
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