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1. (20%) Through tuming and tightening the screw nut, the two elements A and B are preloaded by a
force of £, as shown in the following Fig.1(a). They possess the spring rates of C,; and Cp
respectively. Under the preloaded state, the rod is pulled by a force of F;, as shown in the following
Fig.1(b). Determine the forces F, and Fpof the two elements A and B in the Fig. 1(b).

F'4 = Parametric equation

Fg = Parametric equation
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Fig.1(b) Pulling state

Fig. 1{a) Preloaded state

2. (20%) Fig. 2 shows a loaded wheelbarrow. The total weight of the sand loaded wheelbarrow is 200
kg. The 300mm-diameter wheel rotates over a 20 mm-diameter axle. The coefficient of the rolling
resistance R, for the wheel on pavement is 1.3 mm, and the coefficient of kinetic friction p between
the wheel and the axel is 0.2, Determine the needed forces Fy and Fy for pushing the loaded

wheelbarrow at a constant speed.

Fy= Calculated valus in “N”

Fy =Parameiric equation
Fy = Calculated value in “N”

Fy =Parametric equation
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Diameter of wheel : D =300 mm
Diameter of axle : 4 = 20 mm

Fig. 2 Loaded wheelbarrow
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5. (20%) EREABRAEEE: (& 54
a. BFE(Suics)ITIHEASE
b. Rigid body £ 5
c. ACouple HES
d. Centroid of a rigid body ) E 55
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