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𝒎

𝑷𝟏 = 𝒎𝒗𝟏

𝒇 ≠ 𝟎𝒇 = 𝟎

𝒎

𝑷𝟎 = 𝒎𝒗𝟎

𝒎

𝑭

𝑷𝟎 = 𝒎𝒗𝟎

𝑨 + 𝑩 = 𝑪

𝑩

𝑨

𝑪

∆𝑷 = ∆𝒎𝒗𝒏

𝑭 =
𝒅

𝒅𝒕
𝒎𝒗𝒏

𝑭 = 𝒗𝒏
𝒅𝒎

𝒅𝒕
+𝒎

𝒅𝒗𝒏
𝒅𝒕

⇒ ∆𝑷 = 𝒎𝒂

Derivative about time

𝑷𝟎 + 𝑭 = 𝑷𝟏
⇒ 𝑭 = 𝑷𝟏 − 𝑷𝟎 = 𝒎𝒗𝟏 −𝒎𝒗𝟎

𝑭 =
𝒅𝑷

𝒅𝒕

∙
∙



5

•

•

•

•
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•

•

•

𝑯𝑶 =

ෝ𝒙 ෝ𝒚 ො𝒛
𝒓𝒙 𝒓𝒚 𝒓𝒛
𝒎𝒗𝒙 𝒎𝒗𝒚 𝒎𝒗𝒛
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•

𝑴𝑶 = 𝒓 ×𝑭 = 𝒓 ×𝒎 ሶ𝒗

•

ሶ𝑯𝑶 =
𝒅

𝒅𝒕
𝒓 ×𝒎𝒗 = ሶ𝒓 ×𝒎𝒗 + 𝒓 ×𝒎 ሶ𝒗

𝑴𝑶 = ሶ𝑯𝑶

•

•
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•

•

𝑴 = 𝐼𝜶
• 𝑰

𝑴 = 𝐼𝜶
•

𝑭 = 𝑚𝒂

𝑰 = න𝒓𝟐𝒅𝒎
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• 𝝆 = 𝝆(𝒙, 𝒚, 𝒛)
𝒅𝒎

𝒅𝒎 = 𝝆𝒅𝑽
•

• 𝑰
• 𝑰𝑮
• 𝒌𝒈 ∙ 𝒎𝟐

𝑰 = න𝒓𝟐𝒅𝒎

𝑰 = න𝒓𝟐𝝆𝒅𝑽

𝝆 = 𝝆(𝒙, 𝒚, 𝒛)
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•

•

• 𝝆

𝑰 = න𝒓𝟐𝝆𝒅𝑽 = 𝝆න𝒓𝟐𝒅𝑽𝝆
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•

•



13

• 𝒛 𝒓 = 𝒚 𝒅𝒚

𝒅𝑽 = 𝟐𝝅𝒚 𝒛 𝒅𝒚

• 𝑰𝒛
𝒛

•

𝒓 = 𝒚 𝒛
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•

• 𝒅𝑽 = 𝟐𝝅𝒓 𝒉 𝒅𝒓 𝒅𝒎 =
𝝆𝒅𝑽 = 𝝆(𝟐𝝅𝒉𝒓𝒅𝒓)

•

𝒎 = න𝒅𝒎 = 𝟐𝝆𝝅𝒉න
𝟎

𝑹

𝒓𝒅𝒓 = 𝝆𝝅𝒉𝑹𝟐

•

𝑰𝒛 =
𝟏

𝟐
𝒎𝑹𝟐

• 𝒓 𝒛

𝒅𝑰𝒛 = 𝒓𝟐𝒅𝒎 = 𝟐𝝆𝝅𝒉𝒓𝟑𝒅𝒓
•

𝑰𝒛 = න𝒓𝟐𝝆𝒅𝑽 = 𝟐𝝆𝝅𝒉න
𝟎

𝑹

𝒓𝟑 𝒅𝒓 =
𝝆𝝅

𝟐
𝑹𝟒𝒉
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• 𝒚 𝒅𝒛

𝒅𝑽 = 𝝅𝒚𝟐 𝒅𝒛

•

𝒓 𝒛

• 𝑰 =  𝒓𝟐𝝆𝒅𝑽 = 𝝆𝒓𝟐𝒅𝑽

• 𝒛
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•

•

𝒅𝒎 = 𝝆𝒅𝑽 = 𝝆 𝝅𝒙𝟐 𝒅𝒚

• 𝒚𝟐 = 𝒙

𝑰𝒚 =
𝟏

𝟐
𝝆𝝅න

𝟎

𝑯

𝒙𝟒𝒅𝒚 =
𝝆𝝅

𝟐
න
𝟎

𝑯

𝒚𝟖 𝒅𝒚 =
𝟏

𝟏𝟖
𝝆𝝅𝑯𝟗

• 𝒚

𝒅𝑰𝒚
𝒚

• 𝑰 =
𝟏

𝟐
𝒎𝑹𝟐

𝒅𝑰𝒚 =
𝟏

𝟐
𝒅𝒎 𝒙𝟐 =

𝟏

𝟐
𝝆 𝝅𝒙𝟐 𝒅𝒚 𝒙𝟐
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Ix

Iy

Iz
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𝝎 = 𝟎

𝒓

𝑭 = 𝒎𝒈

𝝉 = 𝒓 ×𝒎𝒈

𝒎𝒈𝒓 = 𝒎𝒓𝟐𝜶

𝒈 = 𝒓𝜶

𝜶 =
𝒈

𝒓

𝑭 = 𝒎𝒂
𝝉 = 𝑰𝜶
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𝝎 = 𝟎

𝒂

𝑭 = 𝒎𝒈

𝝉 = 𝒓 ×𝒎𝒈

𝒎𝒈𝒓 = 𝒎𝒓𝟐𝜶

𝒈 = 𝒓𝜶

𝜶 =
𝒈

𝒓

𝑭 = 𝒎𝒂
𝝉 = 𝑰𝜶

𝜶

𝒂

𝒓
=
𝒈

𝒓

𝒂 = 𝒈

𝒂 = 𝒓𝜶

𝒂

𝒓
= 𝜶

𝒓
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𝑭 = 𝒎𝒈

𝒓
𝑳 = 𝑰𝝎

𝝉 =
𝒅𝑳

𝒅𝒕

𝝎
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𝝎

𝑭 = 𝒎𝒈

𝒓
𝑳 = 𝑰𝝎

𝝉 =
𝒅𝑳

𝒅𝒕

𝒅𝑳
𝝉
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𝝎

𝑭 = 𝒎𝒈

𝒓
𝑳𝟎 = 𝑰𝝎

𝝉 =
𝒅𝑳

𝒅𝒕

𝒅𝑳
𝝉 𝑳𝟏

𝒅𝜽

𝛀 =
𝒅𝜽

𝒅𝒕

𝒅𝜽 =
𝒅𝑳

𝑳
∙
𝟏

𝒅𝒕
=
𝟏

𝑳
∙
𝒅𝑳

𝒅𝒕

𝒅𝜽 =
𝟏

𝑳
∙ 𝝉 =

𝟏

𝑳
∙ 𝒓 × 𝑭

(𝜽 ≈ 𝒔𝒊𝒏𝜽 = 𝒕𝒂𝒏𝜽)

𝒅𝜽 =
𝒅𝑳

𝑳
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𝝎

𝑭 = 𝒎𝒈

𝒓
𝑳𝟎 = 𝑰𝝎

𝝉 =
𝒅𝑳

𝒅𝒕

𝒅𝑳
𝝉 𝑳𝟏

𝒅𝜽

𝛀 =
𝒅𝜽

𝒅𝒕

𝒅𝜽 =
𝒅𝑳

𝑳
∙
𝟏

𝒅𝒕
=
𝟏

𝑳
∙
𝒅𝑳

𝒅𝒕

𝒅𝜽 =
𝟏

𝑳
∙ 𝝉 =

𝟏

𝑳
∙ 𝒓 × 𝑭

𝛀 =
𝟏

𝑳
𝒓𝑭

𝛀 =
𝟏

𝒎𝒓𝟐𝝎
𝒓𝒎𝒈

∴ 𝛀 =
𝒈

𝒓𝝎
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https://www.youtube.com/watch?v=mRZGdvJQnPU
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감사합니다


