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1. A cylinder A is acted on by a torque T of 1,000 Nt-m. The cylinder has a mass of 75
kg and a radius of gyration of 400 mm. A light rod CD connects cylinder A with a
second cylinder B having a mass of 50 kg and a radius of gyration of 200 mm.
What is the force in member CD when torque T is applied? The system is

stationary at the instant the torque is applied. Assume no slipping of cylinder B
along the incline. (25 %)

2. Using a forked rod, a smooth cylinder C having a mass of 0.5 kg is forced to move
along the vertical slotted path r = 0.5 6, where @ is in radians. If the angular
position of the arm is @= 0.5 1%, where ¢ is in seconds, determine the force of the
rod on the cylinder and the normal force of the slot on the cylinder at the instant

t=2 5. The cylinder is in contact with only one edge of the rod and slot at any
instant. (25 %)
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3. The semicircular disk has a mass m and a radius r, and it rolls with slipping in the
semicircular surface. Determine the natural period of vibration of the disk if it is
displaced slightly and released. (25 %)

4. As shown in the figure, a particle of mass 1 kg can move along a smooth channel
defined by y=x’ on the vertical x-y plane. Besides gravitational force (mg ), there is

another force acting on the particle on the x-y plane and is described as
F(x,y)=—(x*+2xy) i = (x*+2) ] (IN1). If the particle is released from rest at

position A, please determine the velocity when the particle reaches the origin point,
(x ) =(0, 0). (25 %)
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