Year 13 Momentum - starter questions

1. An astronaut is fixing a solar array on the outside of the space station and starts to drift away to the right at a velocity of 0.5ms-1.  He ejects some gas from the thrusters on his jetpack in order to propel himself back towards the space station.  The initial mass of the astronaut in his spacesuit is 125kg and he ejects 1kg of gas from his thrusters in order to propel himself back towards the space station.  The gas is ejected at a velocity of 200ms-1.

a. What is the initial momentum of the astronaut when he starts to drift away?
b. What velocity will the astronaut drift back towards the space station?

2. A second astronaut of equal mass suffers a similar fate, but the thrusters on his rocket pack fail.  He decides to remove his jetpack and throw it away from himself in an attempt to propel himself back towards the space station.  His jetpack has a mass of 32kg.  Find the velocity with which must he throw his jetpack in order to reverse his direction and propel himself back to the space station at a velocity of 0.1ms-1.
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