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Ch. 9 - Conservation of Momentum 1D and 2D
Py * Paya * Pas + o= By + P + Pipys + - Af 1o external forces act on the system
Prixy * Plixp t Py ¥ o= Plan t Pz + Py + ooee
Papn ¥ Payia ¥ Payya ¥ = Pign T P2 + Prgyya + oo

1. A 30 gdart is shot straight up at 9.0 m/s. At the same instant, a 20g cork ball is dropped from 3.0 m
above the dart. What are the speed and direction of the cork ball immediately after it is hit by the
dart? Assume the collision is head-on and the dart sticks in the cork. (2.07 m/s)

2. At the center of a 50.0 m diameter circular rink, a 75 kg skater moving north at 2.5 m/s collides with
and holds onto a 60 kg skater who had been heading west at 3.5 m/s. (a) How long will i+ take then to
glide to the edge of the rink? (b) Where will they reach it? (Give your answers as an angle north of west.)

(11.9 s; 41.7°)

3. Two ice-skaters, with masses of B0 kg and 75 kg, are at the center of a 60 m diameter circular rink. The
skaters push of f against each other and glide to opposite edges of the rink. If the heavier skater
reaches the edge in 20 s, how long does the lighter skater take to reach the edge? (13.3s)

4. A firecracker in a coconut at rest blows the coconut into three pieces. Two pieces of equal mass fly off
south and west, perpendicular to each other at 20 m/s. The third piece has twice the mass of the other
two. What is the speed and direction of the third one? (14.14 m/s; NE)

5. A red billiard ball is shot east at 2.0 m/s and a blue billiard ball is shot west at 1.0 m/s. After they
collide, the blue billiard ball travels north at 1.41 m/s. What are the speed and direction of the red
billiard ball after the collision? Give the direction as angle south of east. (.73 m/s; 54.5°)
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6. Inabadllistics test, a 25 g bullet traveling horizontally at 1200 m/s goes through a 30 cm thick 350 kg
stationary target and emerges with a speed of 900 m/s. The target is free to slide on a smooth
horizontal surface.

(a) How long is the bullet in the target? Assume that the target was stationary while the bullet was
init. What average force does it exert on the target? (0.29 ms: 25,860N)
(b) What is the target's speed just as the bullet emerges? (0.021 m/s)

7. A 75 kg shell is fired with an initial speed of 125 m/s at an angle of 55° above the horizontal. Air
resistance is negligible. At its highest point, the shell explodes into two fragments, one four times as
massive as the other. The heavier fragment lands just below the point of explosion. If the explosion
exerts only horizontal forces, how far from the launch point does the lighter fragment land? (4405 m)

8. A 1500 kg weather rocket accelerates upward at 10 m/s®. It explodes 2.0 s after takeoff and breaks
into two fragments, one twice as massive as the other. The lighter fragment travels straight up and
reaches a max height of 530 m. What were the speed and direction of the heavier fragment just after
the explosion? (20.5 m/s downward)

9. Anobject af rest on a flat horizontal surface explodes into two fragments, one seven times as massive
as the other. The heavier fragment slides 8.2 m before stopping. How far does the lighter fragment
slide? Assume that both fragments have the same coefficient of kinetic friction. (402 m)
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