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2. [25%] A half section of a uniform thin pipe of mass m is at rest when a force P is applied as shown.
Assuming that the section rolls without sliding, analytically determine
(a) its centroidal moment of inertia (the distance from O to G is 2rim)
(b) its initial angular acceleration
(c) the minimum value of the coefficient of static friction consistent with the motion
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3. [25%] A slider-crank mechanism is shown below. The lengths of crank AB and connecting rod BC are
75 mm and 175 mm, respectively, and § = 70° at the instant shown. If the crankshaft is rotating at a
constant rate of @ 4 = 4800 rev/min, determine (a) the angular velocity @ and angular acceleration )
of the connecting rod; (b) the acceleration ac of the piston.

4. [25%] The rod AB shown in the figure has a constant cross section and a mass of 10 kg. When crank C
rotates, rod AB oscillates in a vertical plane. In the position shown, the rod AB’s angular velocity is 10
rad/s CW and angular acceleration is 40 rad/s? CCW. Determine the force exerted on rod AB by the
lightweight link DG and by the pin at support A.




