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First I shall prove the formula:
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I shall write the formula of the acceleration:
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I solved the remaining part of the problem in two ways – using the relation just proved, and using the conservation of mechanical energy.
From the problem, I know that a = c/x2, but vectors a and x have opposite signs. So,

a = -c/x2 
Using this and relation (1), I obtain:
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Let the initial distance be x0, the final distance x1, the initial velocity v0 and the final velocity v1.

Integrating from x0 to x1 and from v0 to v1 respectively, I obtain:
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Now, 
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Numerically, I obtain x1 = 16*104 km.

Now, I use conservation of mechanical energy. The sum of the kinetic energy and of the potential energy must be a constant. The kinetic energy of a body of mass m is 
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, where G is the gravitational constant and M is the mass of the Earth. In the first stage, the total energy is:
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So, 
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Now, for G = 6.67300 × 10-11 m3 kg-1 s-2 and M = 5.967 × 1024 kg, I obtain x1 = 16.77 × 104 km.

The two distances are very close, so I obtained a correct result.
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