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1. Calculate the direct shear stress in the pin and bolts in the following figures (5% each).

Tom /O

- = 10mm ™ =~ 40mm
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#10

(a) P=500N (b) TO=100N m

2. In the simple spur gear transmission shown below, the input gear is A and output E, and
the input power is 10kW@1750 rpm. Calculate the velocity ratio of the gear
train(2%). Which gear is the idle gear, and what does it do? (2%) Neglecting the effect of
friction, calculate the torque output and rotation speed at the gear E (6%).
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3. The bearing parameter relates to the coefficient of viscosity (u), rotational speed (#) and
pressure of the lubricant inside the journal bearing (p). Draw a figure which relates the
bearing parameter and coefficient of friction (4%). Indicate and explain “boundary

»” (1

lubrication”, “mixed film lubrication”, and “hydrodynamic lubrication™ in this figure
(6%).

4. The following figure is a simple four-bar linkage mechanism.
(1) Why is the four-bar linkage mechanism so important? (4%)
(2) Determine which link can rotate 360° by Grashof s rule (3%)
(3) What is the name (type) of this mechanism? (3%)

1: 50cm

5. A Bezier can be expressed by the following parametric equation:
P(u)=P,(1-u)’ +P3u(l—u)* +P,3u*(1-u)+ P, 0<u<l

Assume the coordinates of the 4 control points are, Py=(1, 3), P1=(3, 5), P,=(5, 4), Ps=(7,
1), draw the control polygon(5%).Plot 3 points on the curve at =0, #=0.5, and »=1, and
roughly plot the curve. (5%)
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