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Gravity Final Review
The equations Fg = mg and PEg = mgh only work near the surface of the earth,
where gravity has a constant acceleration of g = 9.8 m/s². Gravity isn't a force that
acts only from the Earth; every object in the universe is trying to pull every other object toward it. We only
notice the Earth's gravity, because it takes mass to make gravity, and Earth is the only object big enough
and close enough to affect us.

To dermine what the force of gravity or the gravitational potential energy will be out in space, or on another
planet, we use the equations of universal gravitation:

Here, m1 and m2 are the two objects that are being attracted to each other by gravity, r is the distance
between the centers of the two objects, and G is a constant number, as shown above. Notice that potential
energy is negative: you can think of it as a debt of energy, an amount of energy that would need to be
added to break the two objects free of each other.

Over the years, scientists have catalogued huge amounts of information about our solar system. The chart
below gives the mass and radius of the first four planets and their moons. It also gives the orbit radius of
each object, the distance that it is from whatever it orbits around.

Object Mass (kg) Radius (m) Orbit Radius (m)

Sun 1.989×1030 6.95×108 3.78×1020

 Mercury 3.3×1023 2.439×106 5.79×1010

 Venus 4.87×1024 6.052×106 1.08×1011

 Earth 5.98×1024 6.378×106 1.5×1011

  Moon 7.35×1022 1.738×106 3.84×108

 Mars 6.42×1023 3.397×106 2.28×1011

  Phobos 1.08×1016 1.1×104 9×106

  Deimos 1.8×1015 6×103 2.3×107

So, for example, I could use this information to find my weight and energy on the moon, given that my
mass is 60 kg. If I am on the surface of the moon, the between me and the center of the moon is its radius.
So:

Fg = 6.67E-11605.98E24/6.378E6² = 97 N
PEg = -6.67E-11605.98E24/6.378E6 = 1.69E8 J

So, my weight the moon is 97 N, and to launch me off the moon would take 169 million joules of energy.
. 1 a) What is my weight on Mars?

b) What is my potential energy there?



c) Would it be easier to lift me off Mars, or the moon? Why?

. 2 What is the closest together that Mercury and Venus can ever be? The furthest apart?

. 3 Suppose that I am standing on Earth. My mass is still 60kg. How much force does the moon exert on
me? The sun?

. 4 The asteroid Gaspra has a mass of roughly 2×1016 kg.
In its orbit, the closest it comes to the sun
("perihelion") is 2.74×1011; the furthest away it ever
gets ("aphelion") is 3.89×1011 m.
a) What is Gaspra's potential energy at aphelion?

b) What is its potential energy at perihelion?

c) At aphelion, it is moving at 1.68×105 m/s. What is its kinetic energy?

d) What is Gaspra's total energy?

e) What is its kinetic energy at perihelion?
Hint: conservation of energy

f) What is Gaspra's velocity at perihelion?


