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Set #13 — Systems of Particles

1. In a game of pool, ball A is moving with the velocity v,= v,i when it strikes balls B and C, which
are at rest side by side. Assuming frictionless surfaces and perfectly elastic impact (i.e. conservation
of energy), determine the final velocity of each ball, assuming that the path of A is

a) perfectly centered and that A strikes
B and C simultaneously,

b) not perfectly centered and that A

¢) strikes B slightly before it strikes C.
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‘Set #13 — Systems of Particles

2. A 360-kg space vehicle traveling with a velocity v, = (450 m/s)k passes through the origin O.
'Explosive charges then separate the vehicle into three parts A, B, and C, with masses of 60 kg, 120
kg, and 180 kg respectively. Knowing that shortly thereafter the positions of the three parts are,
respectively, A(72, 72, 648). B(180, 396, 972), and C(-144, -288, 576), where the coordinates are
expresses in meters, that the velocity of B is vg = (150 m/s)i + (330 m/s) j + (600m/s) k, and that the
x component of the velocity of C is -120 m/s, determine the velocity of part A.
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Set #13 — System of Particles

3. Three identical spheres A, B, and C, which can slide freely
on a frictionless horizontal surface, are connected by means of
inextensible, inelastic cords to a small ring D located at the
mass center of the three spheres (1' =21 cos 0). The spheres .
are rotating initially about rind D, which is at rest, at speeds ,‘«g}ﬁ
proportional to their distances from D. We denote by v, the

original speed of A and B and assume that @ = 30°. Suddenly,
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