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Since there are no external forces, we have conservation of linear momentum. Initially, the
astronaut is at rest so the initial momentum

pi =0
After the launcher is fired,

Pf = MastV1 — MpallV2

Since p; = py,

MastV1 = MpallV2

We are given the relative velocity vy + vo = v, so

MastV1 = Mpan (v, — V1)

Solving for vy,

MastV1 + Mpa¥1 = MpallUr
Mpall Uy

M=

Mast + Mpall

Thus, the impulse delivered to the astronaut is

MastMballVr (100 kg)(lO kg)(50 IH/S)

= = 455N
Mast + Mball 100kg + 10kg >

J = MastV1 =

so the answer is .



