
𝐊𝐢 + 𝐔𝐢 + 𝐖𝐍𝐂 = 𝐊𝐟 + 𝐔𝐅 

Ecirc =  𝐊 + 𝐔 = ________ = _________ 

CONCEPT: Energy of Circular Orbits 
 
● You’ll see problems where an object changes from one orbit to another  
 
 
● To solve changing orbit problems, use Energy Conservation: 

  

  
 - To change orbits, there must be some _________ done. 

 

 

EXAMPLE 1: How much work is needed for a 200-kg 

spacecraft to travel from a circular orbit 300km above 

Earth to a higher circular orbit 35,900 km high? 

 

EXAMPLE 2: How much work is needed for a 200-kg 

spacecraft travelling around Earth to change from a 

circular orbit in which it travels at 6000m/s to a different 

circular orbit in which it travels at 9000m/s?

 

 

 

 

 

 

 

 - The Kinetic and Potential energies in an orbit are CONSTANT.  

● To increase/enlarge an orbit, the work done must be [ POSITIVE | NEGATIVE ] 

 - r ___, v ___  

● To decrease/shrink an orbit, the work done must be [ POSITIVE | NEGATIVE ] 

 - r ___, v ___  

  

ORBIT 

𝐯𝐬𝐚𝐭 = √
𝐆𝐌

𝐫
  

𝐊 =
𝟏

𝟐
𝐦𝐯𝟐  

𝐔 = −
𝐆𝐌𝐦

𝐫
  

Changing orbital distance Changing orbital velocity 



PRACTICE: The 12,000-kg Lunar Command Module is in a circular orbit above the Moon’s surface. If it spends ¼ of its fuel 

energy (-1.74×109 J) bringing it to a circular orbit just above the surface, how high was its original orbit? 

 

  

EQUATIONS CONSTANTS 

𝐯𝐬𝐚𝐭 = √
𝐆𝐌

𝐫
    𝐯𝐬𝐚𝐭 =

𝟐𝛑𝐫

𝐓
  

𝐓𝐬𝐚𝐭
𝟐 =

𝟒𝛑𝟐𝐫𝟑

𝐆𝐌
  

G = 6.67×10-11 
𝐦𝟑

𝐤𝐠⋅𝐬𝟐
 

ME = 5.97×1024 kg 

RE = 6.37×106 m 

MMoon = 7.35×1022 kg 

RMoon = 1.74×106 m 
𝐔𝐆 = −

𝐆𝐌𝐦

𝐫
  

𝐊𝐢 + 𝐔𝐢 + 𝐖𝐍𝐂 = 𝐊𝐟 + 𝐔𝐟  

𝐄𝐜𝐢𝐫𝐜 = −
𝐆𝐌𝐦

𝟐𝐫
= −

𝟏

𝟐
𝐦𝐯𝟐  



PRACTICE: a) How much work do you have to do on a 100-kg payload to move it from Earth’s surface to a height of 

1000km? b) How much additional work must you do to put this payload into orbit at this altitude?  

 

 

EQUATIONS CONSTANTS 

𝐯𝐬𝐚𝐭 = √
𝐆𝐌

𝐫
    𝐯𝐬𝐚𝐭 =

𝟐𝛑𝐫

𝐓
  

𝐓𝐬𝐚𝐭
𝟐 =

𝟒𝛑𝟐𝐫𝟑

𝐆𝐌
  

G = 6.67×10-11 
𝐦𝟑

𝐤𝐠⋅𝐬𝟐
 

ME = 5.97×1024 kg 

RE = 6.37×106 m 

MMoon = 7.35×1022 kg 

RMoon = 1.74×106 m 
𝐔𝐆 = −

𝐆𝐌𝐦

𝐫
  

𝐊𝐢 + 𝐔𝐢 + 𝐖𝐍𝐂 = 𝐊𝐟 + 𝐔𝐟  

𝐄𝐜𝐢𝐫𝐜 = −
𝐆𝐌𝐦

𝟐𝐫
  


