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1) The smooth 2-kg cylinder C in Fig. has a peg P through its center which passes
through the slot in arm OA. If the arm rotates in the vertical plane at rate 0 =2
rad/s” and 0 =05 rad/s, determine the force that the arm exerts on the peg at the

instant 6 = 60. (Force and Acceleration)
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2) Package having a mass of 3 kg are delivered from a conveyor to a smooth circular
ramp with a velocity of v, = 1 m/s as shown. If the radius of the ramp is 0.5 m,
determine the angle @ = 6_ at which each package begins to leave the surface.

(Work and Energy)
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3) A smooth 2-kg collar C, shown in Fig., fits loosely on the vertical shaft. If the spring
has an unstretched length of 0.5 m, determine the speed at which the collar is moving
when y = 1 m, if (a) it is released from rest at A, and (b) it is released at A with an

downward velocity v, = 2 m/s. (Work and Energy)
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4) The uniform slender pole shown has a mass of 100 kg and a moment of inertia I, =

300 kg.mz. If the coefficients of static and kinetic friction between the end of the pole

and the surface are U, = 0.3 and W, = 0.25, respectively, determine the pole's angular
acceleration at the instant the 400-N horizontal force is applied. The pole is originally

at rest. (Force and Acceleration)
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5) The disk shown has a mass of 15 kg and a radius of gyration of k; = 0.18 m, and it
is attached to a spring which has a stiffness £ = 30 N/m and an unstretched length of
0.4 m. If the disk is released from rest in the position shown and rolls without
slipping, determine its angular velocity at the instant G moves 0.9 m to the left. (Work

and Energy)
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