Physics Challenge Question 16:  Gravity on Earth

Due in class Tuesday 2/24/2009

The universal law of gravity
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is true always.  In particular, if on the surface of the Earth, we can write it as
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where m is the mass of an object on Earth, and REarth and mEarth is Earth’s radius and mass, respectively.  However, when on Earth, we tend to instead write the equation as
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.  (II)

In this problem, you’ll need the value of the constant G, as well as the mass and radius of Earth, which are 5.97.1024 kg and 6,378.1 km, respectively.

Part 1  (2 points)

Using equations (I) and (II), derive an equation for g in terms of the properties of Earth and a fundamental constant.

Part 2  (1 point)

Estimate the value of g on the surface of the Earth.  (This number should look very familiar to you!)

Part 3  (1 point)

As seen from part 1, the exact value of g would change depending on exactly where you are on Earth.

Estimate the value of g on the top of Mount Everest, Earth’s tallest mountain.  Mount Everest is 8,848 m (29,028 ft) tall.

Part 4  (1 point)

The Moon’s radius is 0.273 times that of Earth’s, but its mass is only 0.0123 times that of Earth’s.

What is g on the Moon?  (Hint:  Express it in terms of g on Earth).
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