
CONCEPT: Gravitational Potential Energy 

blank In Gravitation, we use a different equation for Gravitational Potential Energy. 
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- There’s still some Grav. Potential Energy at the surface!  

− 
𝐆𝐌𝐦 

𝐫 
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Grav. Potential Energy (Simple) 

𝐔𝐆 = 𝐦𝐠𝐡 
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PRACTICE: How much energy is required to move a 1000-kg object from Earth’s surface to a height twice Earth’s radius? 

 

  

EQUATIONS CONSTANTS 

𝐅𝐆 = 
𝐆𝐦𝟏𝐦𝟐 

𝐫 𝟐      𝐫 = 𝐑 + 𝐡  G = 6.67×10-11 
𝐦 𝟑 

𝐤𝐠⋅𝐬𝟐
 

ME = 5.97×1024 kg 

RE = 6.37×106 m 

𝐠𝐬𝐮𝐫𝐟 = 
𝐆𝐌 

𝐑𝟐
     𝐠 = 
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𝐫 𝟐
  

𝐔𝐆 = − 
𝐆𝐌𝐦 

𝐫 
  

𝐊 𝐢 + 𝐔𝐢 + 𝐖𝐍𝐂 = 𝐊 𝐟 + 𝐔𝐟 



EXAMPLE: Two identical small planets of mass 7×1022 kg and radius 2×106 m are initially at rest 5×1010 m apart. What is 

the speed of each planet when the two eventually collide? 
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PRACTICE: You launch a rocket with an initial speed of 5×103 m/s from Earth’s surface. At what height above the Earth will 

it have ¼ of its initial launch speed? Assume the rocket’s engines shut off after launch. 

 

 

EQUATIONS CONSTANTS 

𝐅𝐆 = 
𝐆𝐦𝟏𝐦𝟐 

𝐫 𝟐      𝐫 = 𝐑 + 𝐡  G = 6.67×10-11 
𝐦 𝟑 

𝐤𝐠⋅𝐬𝟐
 

ME = 5.97×1024 kg 

RE = 6.37×106 m 

𝐠𝐬𝐮𝐫𝐟 = 
𝐆𝐌 

𝐑𝟐
     𝐠 = 

𝐆𝐌 

𝐫 𝟐
  

𝐔𝐆 = − 
𝐆𝐌𝐦 

𝐫 
  

𝐊 𝐢 + 𝐔𝐢 + 𝐖𝐍𝐂 = 𝐊 𝐟 + 𝐔𝐟 


