
A mass gravitationally attracted to another anchored mass can trace out an ellipse 
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Force 

magnitude �𝐅⃑𝐅G,S→P� = 𝐺𝐺
𝑀𝑀𝑀𝑀
𝑟𝑟2

 

direction attractive 

 

Universal constant 𝐺𝐺 = 6.67 × 10−11 N ⋅
m2

kg2
 

Gravitational 
potential energy 𝑈𝑈G,S&P = −𝐺𝐺

𝑀𝑀𝑀𝑀
𝑟𝑟

 
 

Angular momentum of the planet 

Σ𝐿𝐿𝑖𝑖 + � � 𝜏𝜏AVG
EXT→SYS

�∆𝑡𝑡 = Σ𝐿𝐿𝑓𝑓 = 

𝑚𝑚𝑣𝑣𝑖𝑖𝑟𝑟⊥,𝑖𝑖 = 𝑚𝑚𝑣𝑣𝑓𝑓𝑟𝑟⊥,𝑓𝑓 

Mechanical energy of the planet-star system 

𝐾𝐾𝑖𝑖 + 𝑈𝑈G,𝑖𝑖 + 𝑈𝑈S,𝑖𝑖 + ∆𝑊𝑊OUF = 𝐾𝐾𝑓𝑓 + 𝑈𝑈G,𝑓𝑓 + 𝑈𝑈S,𝑓𝑓 + Δ𝑈𝑈INT 
= 

1
2
𝑚𝑚𝑣𝑣𝑖𝑖2 − 𝐺𝐺

𝑀𝑀𝑀𝑀
𝑟𝑟𝑖𝑖

=
1
2
𝑚𝑚𝑣𝑣𝑓𝑓2 − 𝐺𝐺

𝑀𝑀𝑀𝑀
𝑟𝑟𝑓𝑓

 
 

 


