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1.

The motion of a particle is defined by the relation x = 2£ — 9¢ +12¢ +10, where x and ¢ are expressed
in meters and seconds, respectively. Determine the time, the position, and the acceleration of the
particle when the velocity v = 0. (20%)

2
The acceleration of a package sliding at Point 4 is 3 m/s . Assuming that the coefficient of kinetic
friction is the same for each section, determine the acceleration of the package at Point B. (As shown

in Fig. P2) (20%)

Fig. P2

A spring is used to stop a 60-kg package which is sliding on a horizontal surface. The spring has a
constant £ =20 kN/m and is held by cables so that it is initially compressed 120 mm. Knowing that
the package has a velocity of 2.5 m/s in the position shown and that the maximum additional
deflection of the spring is 40 mm, determine (@) the coefficient of kinetic friction between the
package and the surface, (b) the velocity of the package as it passes again through the position shown
(Hint: A& /#8 Fpackage&springT® ©] 14 4&Fig, P3 A=~ Z 4L B 2 3% ). (As shown in Fig. P3) (20%)

2.5 m/s Cable

Fig. P3

A small grinding wheel is attached to the shaft of an electric motor which has a rated speed of 3600
rpm. When the power is turned on, the unit reaches its rated speed in 5 s, and when the power is
turned off, the unit coasts to rest in 70 s. Assuming uniformly accelerated motion, determine the
number of revolutions that the motor executes (@) in reaching its rated speed, (5) in coasting to rest.

(20%)

Knowing that at the instant shown the velocity of collar D is 1.6 m/s upward, determine (a) the
angular velocity of rod 4D, () the velocity of Point B, (c) the velocity of Point 4. (As shown in Fig.

P5) (20%)
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Fig. P5






