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Orbital Motion / Acceleration due to Gravity Problem Set

1. At agiven point above Earth's surface, the acceleration due to gravity is equal to 7.8 m/s2, What is the
altitude of this point above Earth's surface? (Mearth = 5.97 x 1024 kg, Rearth = 6.38 x 106 m)
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2. Inanother solar system, a planet has an airless moon Zygo that is 4.0 x 105 m in diameter. Experiments
reveal that a freely falling object at the surface of Zygo accelerates at 0.20 m/s2. What is the mass of Zygo?
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3. The mass of Pluto is 1.31 x 1022 kg and its radius is 1.15 x 106 m. What is the acceleration of a freely-falling
object at the surface of Pluto if it has no atmosphere?
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4, What's the weight of a 55 kg astronaut aboard a space station orbiting 550 km above the surface of the
Farth? Assume the Earth has a mass of 5.97 x 1024 kg, and a radius of 6.38 x 106 m,
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5. The captain of a spaceship orbiting planet X discovers that to remain in orbit at 410 km from the planet's
center, she needs to maintain a speed of 68 m/s What is the mass of planet X?
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Find the orbital speed of an ice cube in the rings of Saturn. The mass of Saturn is 5.68 x 1026 kg, and use an
orbital radius of 1.00 x 105 km.
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7. The International Space Station is orbiting at an altitude of about 370 km above the earth's surface. The

mass of the earth is 5.97 x 1024 kg, the radius of the earth is 6.38 x 106 m
a. What is the speed of the ISS in its orbit?
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b. What is the period of the ISS orhit?
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8. The planet Venus has a mass of 4.87x10%* kg and orbits the sun at a distance of %08%1@8 meters: If the Sun
has a mass of 1.99x10% kg, calculate... = Lowrie* w4
a. the orbital speed of Venus in orbit around the Sun
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b. the orbital period of Venus.
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