CT9-1

At a particular instant, two asteroids in inter-galactic space are a distance  r = 20 km apart.  Asteroid 2 has 10 times the mass of asteroid 1.   The magnitudes of the accelerations of asteroids 1 and 2 are a1 and a2, respectively.   

What is the ratio  
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Answer: 10.  
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CT9-2
A satellite is in circular orbit at an altitude of 100 miles above the surface of the Earth.
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The satellite’s pre-launch weight is its weight measured on the ground.  The magnitude of the force of gravity on the satellite while it is in orbit is..

Green: 
slightly greater than its pre-launch weight.

Blue:
the same as its pre-launch weight.

Pink: 
slightly less than its pre-launch weight.

Yellow: much less than its pre-launch weight, but not zero.

Purple: 
zero. 

Anwer: The force of gravity on the satellite while in low-earth orbit is slightly less than its pre-launch weight.  The Earth's radius (about 4000 miles) is much larger than the altitude (100 mi) of the satellite.  So when in orbit, the satellite is only slightly further from the center of the Earth than when it is sitting on the ground.  The force of gravity (its weight) is therefore only slightly less.

 CT9-3

Planet X has the same mass as the Earth, but 1/2 the radius.  (Planet X is more dense than Earth).  What is the acceleration of gravity on Planet X?

Pink: g (same as Earth)

Pink: 2g


Yellow: 4g



Blue: 8g

Purple: None of these.

Answer: 4g.  
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