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261 Space collision

A 100kg astronaut is at rest in space. A 0.0050 kg fleck of paint moves toward the astronaut
with speed 15 x 10% m/s. It collides with and sticks to the astronaut. (1315p2023)

a) Write an expression for the total momentum of the system before the collision in terms
of the masses and speeds of the astronaut and paint. Determine the total momentum
of the system before the collision (assume that the paint fleck initially moves along the
positive x axis).

b) Write an expression for the total momentum of the system after the collision in terms
of the masses and speeds (after collision) of the astronaut and paint.

¢) Use momentum conservation to determine the speed of the astronaut after the collision.

d) Now suppose that the paint fleck bounced off the astronaut and reverses direction with
speed 8.0 x 10° m/s. Determine the speed of the astronaut after the collision.
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