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(a) The drive mechanism of a bicyele is shown.
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AL a given instant, the pedals are at an angle of 30° to the horizontal, with &
vertical force of 700 N applied, as shown. Assame 100% efficiency.

(i) _ Calculate the force applied to the chain. 2
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(i) Calculate the velocity ratio of the drive mechanism from the pedal to the. 2
rear wheel.
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‘The diagram shows a gear train.
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{:\7 Driver gear = 9 teeth

X Tntermediate gear = 15 teeth

| -+ | Driven gear

‘The mechanical advantage of the gear train is 1.6: 1 with an efficiency of 80%.

Calculate the number of teeth on the driven gear.

MA= 6.
n=o3%
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= VR x $DRIVER
= 2x9
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Answer: ..
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For a different situation, the tension in the cable is 910 N. This winch is
85% efficient and has an effective drum diameter of 100 mm.

What is the mininum force (F) required to operate this winch if the
effective length of the winch handle is 350 mm?
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Lifting devices usually have:

2 avelocity ratio greater than one and a mechanical advantage less
than one

b a velocity ratio less than one and a mechanical advantage greater
than one

@ a velocity ratio and mechanical advantage both greater than one

d  avelocity ratio and mechanical advantage both less than one.
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An electric motor drives a gearbox and chain drive that opens and closes & door, as
shown in te photograph.

Lifting cable

5
Motor and %y
seatbor,

(@ () The clecic motor drives a gearbox with 2 Velosity Ratio (VR) of
1001, which then drives a chain drive of VR 1:4.

VRr = VR < Ve2

Find the toal Velocity Raio,

Total
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