CT9-13.A planet is in elliptical orbit around the Sun.  The zero of potential energy U is chosen at r = (, so 
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How does the magnitude of U 
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Blue: depends on the position in the orbit.

Answer: 
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> KE.   When v< vesc, the orbit is bound, as in the diagram, and the total energy Etot  is negative.  [When v=vecs, Etot​ = 0.  When v > vesc , Etot > 0.]  Only if the (+)KE  is smaller than the magnitude of the (-)U, can we have Etot = KE + U < 0.  A diagram helps:
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CT9-14  Suppose a projectile is fired straight upward from the surface of an airless planet of radius R with the escape velocity vesc (meaning the projectile will just barely escape the planet's gravity -- it will asymptotically approach infinite distance and zero speed.)  What is the projectile's speed when it is a distance  4R from the planet's center (3R from the surface).

Pink: 1/2 vesc

Yellow: 1/4 vesc

Green: 1/9 vesc


Blue: 1/3 vesc

Purple: None of these is correct.

(Ignore the gravity of the Sun and other astronomical bodies.)

Answer: The speed is half.  Use conservation of energy:
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Here r changes from r=RE to r = 4RE as the rock ascends.  So the PE decreases by a factor of 4 and so does the KE.   A factor of 4 change in KE means a factor of 2 change in v (since KE is proportional to v2). 
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