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𝐹 = 𝑚𝑎

𝑎𝑐 =
𝑣2

𝑟

𝐹𝑐 = 𝑚𝑎𝑐 = 𝑚
𝑣2

𝑟
=

𝐺𝑀𝑚

𝑟2

：𝑣 =
𝐺𝑀

𝑟





𝑀𝑑𝑣 = −𝑣𝑒𝑑𝑀

𝑑𝑣 = −𝑣𝑒
𝑑𝑀

𝑀

න
𝑣𝑖

𝑣𝑓

𝑑𝑣 = −𝑣𝑒න
𝑚𝑖

𝑚𝑓 1

𝑀
𝑑𝑀

∆𝑣 = 𝑣𝑒 ln
𝑚𝑖

𝑚𝑓

𝑴

𝒗

𝒅𝑴

𝒗𝒆



𝛥𝑣 = 𝐼sp × 𝑔 × ln
𝑚𝑖

𝑚𝑓



ln
𝑚𝑖

𝑚𝑓

𝐼𝑠𝑝



𝑴

𝒗

𝒅𝑴

𝒗𝒆
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𝑟 =
𝑎 1 − 𝑒2

1 + 𝑒 cos 𝜃

➢

➢

Δ𝐴

Δ𝑡
=

𝐿

2𝑚

𝑎3

𝑇2
=
𝐺𝑀

4𝜋2

𝒃

𝒂

𝒄

𝒓

𝜽



𝑒

• 𝑒 = 0

• 0 < 𝑒 < 1

• 𝑒 = 1

• 𝑒 > 1

𝑒

𝑒 < 1

𝑒 > 1
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