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Field Forces Review
. 1 You try to take a shortcut on the way back home from Pluto, and find youself

lost somewhere in the solar system, standing on an unfamiliar moon. The
view in the sky is dominated by a large planet with many rings encircling it. A bathroom scale in your
survival kit tells you that your weight is 122 N. You know that, with your space suit on, you have a
mass of 90 kg. Where are you?

. 2 A person with a mass of 75 kg is standing on Io, one of Jupiter's
more exciting moons.
a) What is the gravity force on the person from Io?

b) What is the gravity force on them from Jupiter?

. 3 a) Gravity constantly pulls Earth toward the sun. Why doesn't it fall in?

b) If the sun were to collapse and become a black hole, keeping the same mass, how would this effect
the orbit of the Earth?

c) If the Earth were to suddenly stop moving entirely, what would happen next?



. 4 The planetoid Sedna has a mass of 5×1021 kg. It is currently at a distance of 1.35×1013 m away from
the sun, and moving with a speed of 4.295×103 m / s.
a) What is Sedna's potential energy at present?

b) What is Sedna's kinetic energy at present?

c) What is Sedna's total energy?

d) At aphelion, Sedna is 7.5×1013 m away from the sun. What will its potential energy be?

e) What is Sedna's kinetic energy at aphelion?

f) What is Sedna's velocity at aphelion?

Answers:
1) You are on Titan. Titan is one of the strangest moons in the solar system, because it has a thick
atmosphere. Last year, the Cassini spacecraft dropped a probe onto Titan to try to learn more about
what was under the atmosphere.
2) There is a force of 136.5 N from Io and 53.4 N from Jupiter. The dramatic amount of force from
Jupiter is what makes Io so weird and volcanic; it is constantly "kneaded" by tidal forces.
3) Orbits happen because of a balance of gravity force, pulling the object in, and velocity keeping it
moving around. The orbit will remain unchanged as long as the mass of the attracting object, and the
velocity of the orbitting object, remain the same. But if the orbiting object loses its speed, it will fall
into the attracting object.
4) Sedna has a total energy of -3.02×1027 J. It will be going 1.53×103 m / s at aphelion.


