Centripetal Force and Gravitational Potential Energy when not on Earth

1 A planet is in orbit as shown in the diagram below.
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2. The gravitational force of attraction between the Sun and an asteroid travelling in an orbit of
radius 4.14 x 10" m is 4.62 x 10'" N. What is the mass of the asteroid? 7 17
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- 4. Achildis riding on a merry-go-round which is rotating at a constant rate. Which of the following
describes the child’s speed, velocity, and magnitude of acceleration?
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lr,. A satellite is travelling around the Earth in an orbit of radius 4.47 x 10'm. Whatis the mass of
the satellite if it experiences a gravitational force of 3.00x10°N?
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5 A 1500kg spaceship circles a planet once every 4.0x10°s with an orbital radws ot 3.6x107 m.

What is the mass of this planet? Fo- F - Ay ).,_
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G+ An qb_iect is l.oczftcd on the surface of a planet. The work required to remove this object from the
planeét’s gravitational field depends on which combination of the following three variables:

mass of the planet, mass of the object, and radius of the planet?
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A. the gravitational field strength near the earth.
B. the escape velocity from the surface of the earth.
C. the centripetal acceleration of an object orbiting the earth.
D. the work required to move an object in the earth’s gravitational field.
&’ What is the magnitude of the centripetal acceleration of theearth as it c.arbits1 the sun?
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q. A satellite orbits the earth with a kinetic energy of 2.0x10'° J. Its gravitational potential
energy in this obitis —4.0x10'" J. What is the total energy of the satellite?
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10. A 450 kg piece of space debris initially at rest falls from an altitude of 6.2 x10° m above

the earth’s surface. What is its kinetic energy just before i tmpact with the surface? (Ignore air
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[t + A satellite travels around a planetat 9.0x10° m/s withan orbital radius of 7.4x10° m
‘What would be the speed of an identical satellite orbitting at one half this radius?
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