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340 Planet mass and free fall acceleration.

The radius of Earth can be obtained by geometrical measurements and is, on average 6.371 x
10%m. The acceleration due to Earth’s gravity at the surface is 9.8 m/s?. (1318p2023)

a) Determine the mass of Earth and compare your result to one that you could look up.

b) Grand Junction is located approximately 1400 m above sea level. Determine the free fall
acceleration due to Earth’s gravity at Grand Junction. Does this differ much from the
acceleration at sea-level?
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343 Newton’s cannonball

Newton’s cannonball was a thought experiment in which a cannonball is fired from the top
of a mountain and eventually orbits Earth. Suppose that a cannonball with mass m is fired
horizontally from a mountain with altitude A above sea level, which is distance Rg from
Earth’s center. (1315p2023)

a) Starting with and using Newton’s Second Law, determine an expression for the
cannonball’s launch velocity, v so that it follows a circular orbit at height A above
Earth’s sea level.

b) Determine the speed with which the cannonball should be launched from the altitude
of 8000 m above sea level to orbit as described above.
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