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«5 (@ What are (a) the x coordinate and (b) the y coordinate of the

center of mass for the uniform plate shown in Fig. 9-381f L = 5.0 cm?
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sec. 9-3 Newton’s Second Law for a System of Particles

*9 ILW A stone 1s dropped at 1 = 0. A second stone, with twice the
mass of the first, 1s dropped from the same point at
{ = 100 ms. (a) How far below the release point 1s the center of
mass of the two stones at 7 = 300 ms? (Neither stone has yet
reached the ground.) (b) How fast 1s the center of mass of the two-
stone system moving at that time?



*22 Figure 9-47 gives an overhead
view of the path taken by a 0.165 kg
cue ball as 1t bounces from a rail of a
pool table. The ball’s initial speed 1s
2.00 m/s, and the angle 6, 1s 30.0°.
The bounce reverses the y compo-
nent of the ball’s velocity but does
not alter the x component. What are
(a) angle 6, and (b) the change in the
ball’s linear momentum in unit-vec-
tor notation? (The fact that the ball
rolls is irrelevant to the problem.)
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Fig. 9-47 Problem 22.



*36 A 0.25 kg puck 1s initially stationary on an ice surface with
negligible friction. At time ¢ = 0, a horizontal force begins to
move the puck. The force 1s given by F = (12.0 — 3.00¢2)i, with F
in newtons and ¢ 1 seconds, and 1t acts until its magnitude 1s
zero. (a) What 1s the magnitude of the impulse on the puck from
the force between = 0.500s and r = 1.25s? (b) What is the

change in momentum of the puck between r = 0 and the instant
at which F = 0?



46 A 4.0 kg mess kit sliding on a frictionless surface explodes
into two 2.0 kg parts: 3.0 m/s, due north, and 5.0 m/s, 30° north of
cast. What 1s the original speed of the mess kit?



«52 & In Fig. 9-59,a 10 g bullet moving directly upward at 1000
m/s strikes and passes through the center of mass of a 5.0 kg block
initially at rest. The bullet emerges from the block moving directly
upward at 400 m/s. To what maximum height does the block then

rise above 1its 1nitial position?
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