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16.Rotation of the arm about O is defined by q = 0.15t° where qisin radiansand t in
seconds.  Collar B slides along the arm such that r = 0.9 - 0.12t*> wherer isin
meters. After the arm has rotated through 30°, determine (a) the total velocity of the

collar, (b) the total acceleration of the collar, and (c) the relative acceleration of the
collar with respect to the arm.
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17. In the position shown, crank AB has a constant angular velocity wl = 20 rad/s
counterclockwise. Determine the angular velocities and angular accelerations of the
connecting rod BD and crank DE.
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18. A spring is used to stop a 60 kg package which is diding on a horizontal surface.
The spring has a constant k = 20 kKN/m and is held by cables so that it is initidly
compressed 120 mm. The package has a velocity of 2.5 m/s in the position shown
and the maximum deflection of the spring is 40 mm. Determine (a) the coefficient of
Kinetic friction between the package and surface and (b) the velocity of the package
as it passes again through the position shown.

2.5 m/s Cable

—

19. The portion AOB of the mechanism is actuated by gear D and at the instant shown
has a clockwise angular velocity of 8 rad/s and a counterclockwise angular
acceleration of 40 rad/s”.  Determine: (a) tangential force exerted by gear D, and (b)
components of the reaction at shaft O.
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20.The dumbwaiter D and its load have a combined weight of 600 N, while the
counterweight C weighs 800 N. Determine the power delivered by the electric motor
M when the dumbwaiter (a) is moving up at a constant speed of 8 m/s and (b) has an
instantaneous velocity of 8 m/s and an acceleration of 2.5 m/s’, both directed
upwards.

\l
i
i
\l
i



