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The acceleration of a particle is defined by the relation @ = k. (a) Knowing that v = —8 m/s when ¢ =
0's and that v=+8 m/s when ¢ = 2 s, determine the constant k. (b) Write the equations of motion
[ i.e., x(1)], knowing also that x = 0 when ¢ = 2 5. (20%)

As shown in Figure 1, the crane shown rotates at the constant rate @; = 0.5 rad/s; simultaneously, the
telescoping boom is being lowered at the constant rate > = 0.20 rad/s. Knowing that at the instant
shown the length of the boom is 6 m and is increasing at the constant rate » = 0.5 m/s. Determine the
velocity and acceleration of Point B. (20%)
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Figure 1.

As shown in Figure 2, each of the gears 4 and B has a mass of 12 kg and has a radius of gyration of]
250 mm; gear C has a mass of 3 kg and has a radius of gyration of 100 mm. If a couple M of constant
magnitude 10 N-m applied to gear C, determine (a) the angular acceleration of gear 4, (b) the
tangential force which gear C exerts on gear 4. (20%)
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100 mm Figure 2.
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4.  As shown in Figure 3, the catcher arm has a mass of 10 kg and is 2.4 m long (you can model it as a
slender rod); the net that catches the drone at B has a negligible mass. The 1.5 kg drone has a mass
moment of inertia about its own center of mass of 0.015 kg-m?. Knowing that the arm swings to an
angle of 45° below horizontal, determine (a) the initial velocity v, of the drone, (b) the forces at A

at that angle. (20%)
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5. As shown in Figure 4, the uniform 100-kg beam 4B is hanging initially at rest with & = 0 when the
constant force P =300 N is applied to the cable. Determine (a) the maximum angular velocity
reached by the beam with the corresponding angle 6 and (b) the maximum angle 8 max reached by
the beam. (20%)
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Figure 4.
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