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∴ 𝑈(𝛼𝑥) = 𝛼𝑈(𝑥)   𝑈(𝑥)~𝑥. 

1c. (5 points) 
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2a. (5 points) 

𝑟 =
𝑝

1 + 𝑒cos (𝜑)
 

〈𝑟〉 = ∫
𝑝𝑑𝜑

1 + 𝑒cos (𝜑)

2𝜋

0

/ ∫ 𝑑𝜑
2𝜋

0

 



〈𝑟〉 =
𝑝

√1 − 𝑒2
   𝑝 = 38.1846 a. u. 

𝑟𝑚𝑖𝑛 =
𝑝

1 + 𝑒
= 30.543 a. u. 
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2b. (5 points) 
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2c. (5 points) 

𝑏 =
𝑝

√1 − 𝑒2
= 〈𝑟〉 = 39.439 a. u.  

𝐿 = 𝑏√2𝑚|𝐸| = 8.258 × 1040 kg ∙ m2/s 

𝑇 = 𝜋𝐺𝑀𝑚√𝑚/2|𝐸|3 = 8.197 × 109 seconds = 259.9 years 

2d. (5 points) 
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𝑀𝑟𝑠𝑢𝑛 = 𝑚𝑟𝑃𝑙𝑢𝑡𝑜 
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= 1.51 × 10−6 


