Set #12 — Systems of Particles

1. Three identical cars are being unloaded from an automobile carrier. Cars B and C have just been
unloaded and are at rest with their brakes off when car A leaves the unloading ramp with a velocity of
2.00 m/s and hits car B, which in turn hits car C. Car A then again hits car B. Knowing that the
velocity of car A is 0.400 m/s after its first collision with car B and 0.336 m/s after its second
collision with car B and that the velocity of car C is 1.280 m/s after it has been hit by car B,
determine

a) the velocity of car B afier each of the three collisions,

b) the coefficient of restitution between any two of the three cars.
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'Set #12 — Systems of Particles

‘2. A system consists of three particles A, B, and C.
'We know that ma= 3 kg, mpg= 4 kg, and mc= 5 kg and
that the velocities of the particles expressed in m/s are,
respectively, va= -4i + 4j + 6k,

'vp=-6i + 8j + 4k, ve=2i + -6) + -4k.

a) Determine the angular momentum H,, of the
system about (.

b) Determine the position vector r of the mass
center G of the system,

¢) Determine the linear momentum m v of the
system,

d) Determine the angular momentum Hg of the
systemn about G.

¢) Verify this equation: H,= r xmy + Hg

- The vectors r and vdefine, respectively, the position
- and velocity of the mass center G of the system of

- particles relative to the Newtonian frame of reference
- Oxyz, and m represents the total mass of the system.
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Set #12 — Systems of Particles

3. In a game of pool, ball A is moving with a velocity v, when it
strikes balls B and C which are at rest and aligned as shown.
Knowing that after the collision the three balls move in the
directions indicated and that v, = 12 ft/s and v.= 6.29 fi/s,
determine the magnitude of the velocity of

a) ball A,

b} ball B.
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