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4. A skateboarder is shown below. MARGIN
KU |RNA
The diagram below shows the forces and distances on the skateboard.
500N
350mm
A J
A 7
500 mm
R, R,
(a) State the name given to the type of diagram shown above.
1
0
() (i) Calculate, by taking moments about R,, the size of the reaction force R;.
3
2
1
0
(ii) Calculate the reaction force R,.
2
1
0
Bearings are used in the wheels of a skateboard to reduce friction.
(c) State one other method which can be used to reduce friction.
1
0
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2 (continued)

An electric motor drives the conveyor belt system through a simple gear train.

(c)

Input gear Output gear

Calculate the speed of the output gear when the input gear rotates at 960 rev/min.

[Turn over
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8. The structure shown below is used to transport a 5000 kg container.

1e 587 m

#F
NANANAANNSNINNTNN

N r,

Container

7
DANANINN

C

(a) Calculate the weight of the 5000 kg container.

(6) Draw the Free Body Diagram of the structure, showing all forces and distances.

(Ignore the weight of the beam.)
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b. Detail of a brake lever for hydraulic brakes on a mountain bike ts shown below.

R 002m

Brake Lever

Fulcrum

Calculate, by taking moments about the Fulcrum, the force R from the hydraulic brake
piston.
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7 A conveyor belt is used to move packages in a warechouse. When the conveyor belt

stopped, packages were in the position shown.

87m

by
S
3

23N 36N

64N

®

;

Support A

(@) Draw the free body diagram for the system.

(6) (i) Calculate, by taking moments about support A, the reaction at support B.

(i)) Determine the reaction at support A.

Support B
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. . KU |RNA © A model train climbs a steep slope at an amusement park.
The mechanism shown below is used in the compressor. L . . . .
A simplified diagram of the train drive system is shown
here.
2000 rev/min
25 teeth
Part X - 90 teeth
_ Stroke
I |
(e) State the names of parts @ and @ 2
1
© © 0
(f) Determine the length of stroke for the above mechanism.
w (a) State the names of the labelled parts of the drive system in the diagram above.
. . . Part X 2
Part @ has a radius of 30 mm and, as it rotates, the force F in part @ is 250 N in the 1
position shown. PartY 0
(g) Calculate the torque. (b) A simplified diagram of the train drive system is shown. Calculate the speed
of the 90 tooth gear.
2000 rev/min 32 teeth
25 teeth 80 teeth
90 teeth
Part X
2
1
0 4
3
2
[Turn over 1
rev/min 1]




