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— ~ As shown in Fig. 1, rotation of the radially slotted arm is governed by 6= 0.2t +0.02¢ ,
where € isinradians and t is in seconds. Simultaneously, the power screw in the arm
engages the slider P and controls its distance from O according to 1 =02t +0.04t*, wherer
is in meters. Calculate the magnitudes of the velocity and acceleration of the slider for the

instant when t=3s. (20%)

—~ ~ As shown in Fig.2, the 10kg slider moves with negligible friction up the inclined guide. The
attached spring has a stiffness of 60N/m and is stretched 0.6m in position A, where the slider is
released from rest. The 250 N force is constant and the pulley offers negligible resistance to the
motion of the cord. Calculate the velocity Ve of the slider as it passes point C. (20%)

= ~ As shown in Fig. 3, a small sphere has the position and velocity indicated in the figure and is

acted upon by the force F. Determine the angular momentum H,_ about point O and the time

derivative H,,. (20%)

70 - As shown in Fig. 4, each of the three balls has a mass m and is welded to the rigid
equiangular frame of negligible mass. The assembly rests on a smooth horizontal surface. If a
force F is suddenly applied to one bar as shown, determine

(a) the acceleration of point O . (10%)

(b) the angular acceleration of the frame. (10%)

n m
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71~ As shown in Fig.5, the forces F1, F2, and F3, all of which act on point 4 of the bracket,

are specified i three different ways. Determine the x and y scalar components of each of the
three forces. (20%)

Fy=500N  f1=600N




