Dan the Tutor
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Universal Gravitation Problems

For all the problems below, use the universal
gravitation formula when it asks for the force
of gravity.

1.

What is the gravitational force between
you and your friend if you are both 60 kg
and you are standing 3 meters apart?

The Earth has a mass of 5.97-10%* kg,
and its radius to the Equator is 6,378 km.
If your mass is 80 kg, what is your force
of gravity using the big G (universal
gravitation) formula? What is your force
of gravity using the little g (9.8 m/s?)
formula?

Two giant asteroids head towards each
other in outer space. Their masses are
30,000 kg and 75,000 kg respectively. If
they are separated by a distance of
2,000 m, what is the force acting on
each asteroid? What is each of their
accelerations?

What is the potential energy due to
gravity (using the universal gravitational
energy equation) of a 75 kg man standing
at the equator? Use the same values for
mass and radius of the Earth from
question 2.

5. Adisgruntled student throws his calculator

up into the sky. It exits Earth’s
atmosphere and goes into outer space.
Neglecting air resistance, what velocity
did the student throw their calculator? Use
the same values for mass and radius of
the Earth from question 2. (Hint: use
conservation of energy where point 2 is
infinitely far away from Earth)

. A rocket takes off from Earth’s equator

with an initial speed of 8,000 m/s pointing
straight towards the sky. The rocket does
not have enough fuel to leave Earth’s
atmosphere. What final height above
Earth does the rocket reach when it starts
coming back down? Use the same values
for mass and radius of the Earth from
question 2.
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