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CPL-practice problem for the first challenge

Space elevator

In the book “Red Mars” the construction of a space elevator is described. An big asteroid is brought to the
proximity of the planet, and mining machines harvest the asteroid and churn out what is essentially a rope that drags
down towards the planet. The elevator is placed at the equator such that it rotates with the planet.

Mars info:
radius: Rm ≈ 3400km.
Mass: Mm ≈ 6.4185 × 1023kg
Day: 24.62296h
The mass density of the asteroid used is ρ = 5000kg/m3, and it is roughly spherical, with diameter d = 5km. which

in the end is the total mass of the rope and the remains of the asteroid which serves as a ballast. Assume that the
width of the rope is 10m and that its cross section is perfectly circular.

1. What is the mass of the rope portion of the asteroid, roughly?

2. At what radius is the top of the elevator placed?

The answer is hard to get exactly, so feel free to make reasonable approximations to get you within, say, 5% accuracy
or so (I think it is possible to do better wihtout too much effort).

Info on the book “Red Mars”, and another useful diagram is found at:
http://martianchronicles.wordpress.com/2009/07/14/book-review-red-mars/


