Gravitational Potential Energy Practice Name:

Megren = 5.97 X 10%*kg Trartn = 6371 km

1. A 1500 kg satellite is launched into space from the surface of Earth.
a. What is the gravitational potential energy {relative to infinite) of the satellite when it is
on the surface of Earth?
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b. What is the gravitational potential energy (relative to infinite) of the satellite when it is

530 km above the surface of the Earth?
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¢.  What is the minimum amount of work needed to raise the satellite to that height?
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d. How much different is your answer from c to what you would get using E,, = mgh with

g=9.8m/s??
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Name:

Gravitational Potential Energy Practice

Mearen = 5.97 X 102%kg Tearen = 6371 km

2. A 235 kg satellite is launched into space from the surface of Earth.

a. What is the gravitational potential energy (relative to infinite) of the satellite when it is

on the surface of Earth?
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b. What is the gravitational potential energy (relative to infinite) of the satellite when it is
55 530 km above the surface of the Earth?
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What is the minimum amount of work needed to raise the satellite to that height?
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How much different is your answer from c to what you would get using E, = mgh with

g=9.8m/s??

-:m/lh = I.QQXMI\J
Almost [0 $imes  too h,‘,ﬁ vs 1y M/6

I

v

L 15x10" oo high



Gravitational Potential Energy Practice Name:

Mearth = 5.97 x 1024kg TEarth = 6371 km

3. A 2.0 kg hammer is placed 12 000 km above the surface of the Earth with an initial velocity of
zero. Assuming no energy is lost to friction, how much kinetic energy will it have when it
reaches the surface of Earth?
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4. A 2.0 kg hammer is placed a very long distance away from Earth (treat the distance as being
infinitely far) with an initial velocity of zero. Assuming no energy is lost to friction, how much
kinetic energy will it have when it reaches the surface of Earth?
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Gravitational Potential Energy Practice Name:

Mparen, = 5.97 X 102%kg Tearen = 6371 km

5. A 560 kg satellite is launched into space.
a.

What is the potential energy (relative to infinite) of the satellite when it is on the surface
of Earth?
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b. What is the potential energy of the satellite when it is 12 000 km above the surface of
the planet?
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If the satellite is in uniform circular motion during its orbit, how fast is it moving?
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d. How much kinetic energy does the satellite have when it is in orbit.
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How much work must be done to lift the satellite into its orbit and give it enough
velocity to stay in the orbit?
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Gravitational Potential Energy Practice Name:

Mgaren = 5.97 X 10%*kg Tearen = 6371 km

6. Two 1.0 kg balls of radius 0.10 metres are placed very far apart (treat as infinitely far apart) in
empty space, each with an initial velocity of zero. How fast will each be moving when they

finally collide with each other? TA‘?’ will  be dl0m a P nt k,)‘m« */Afr c.,/[?a/(
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7. Aperson stands on an asteroid of radius 25 km which has a mass of 5.6 X 10%° kg. If they throw
a baseball of mass 0.142 kg at a speed of 3.0 m/s upwards how far above the asteroid does it
travel before it is pulled back by gravity?
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Gravitational Potential Energy Practice Name:

Mgaren = 5.97 X 10%*kg Teareh = 6371 km

8. A person stands on an asteroid of radius 25 km which has a mass of 5.6 x 10'° kg. If they throw
a baseball of mass 0.142 kg at a speed of 25.0 m/s upwards how far above the asteroid does it
travel before it is pulled back by gravity (or will it ever be pulled back)?
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9. A person stands on an asteroid of radius 25 km which has a mass of 5.6 x 10> kg. What is the
minimum speed they could throw a 0.142 kg baseball so the baseball NEVER comes back?
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Gravitational Potential Energy Practice Name:

Mearth = 5.97 x 1024kg TEarth = 6371 km

10. What is the escape velocity for an object moving away from the surface of the Moon. The mass
of the Moon is 7.34 X 1022 kg and its radius is 1737 km.
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11. What velocity must an object be moving at Earth’s distance from the Sun (151 million km) so
that it will not return to the solar system? (Mass of the Sun is about 2.0 x 103° kg)
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Gravitational Potential Energy Practice Name:

MEearth = 5.97 X 1024kg YEarth = 6371 km

12. A 250 kg satellite is orbiting in a circular orbit, 17 000 km above the surface of the Earth.
a. What is the velocity of the satellite?
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b. How much kinetic energy does the satellite have?
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¢. How much gravitational potential energy {relative to infinite) does the satellite have?
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d. What is the total energy (both kinetic and potential relative to infinite) of the satellite?
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Gravitational Potential Energy Practice Name:

Mearen = 5.97 X 10%4kg Tearen = 6371 km

13. The satellite in question 12 is raised from its orbit of 17 000 km to an orbit of 25 000 km above
the surface of the Earth.
a. What is the new velocity of the satellite?
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b. Did the velocity increase or decrease when its orbital radius increased?
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c. What is the new kinetic energy of the satellite?
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d. What is the new potential energy relative to infinite of the satellite?
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e. What is the new total energy of the satellite?
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f.  How much work must be done to raise the orbit of the satellite?
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Gravitational Potential Energy Practice Name:

Mearth = 5.97 x 1024kg YEqrth = 6371 ki

Iy ,16’ A 5500 kg rocket is launched upwards from Earth’s surface, it outputs a constant force of
56 000 N, the rocket travels 650 km straight up above the surface of the planet. Ignoring air
resistance, what is its speed at this point?
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