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問１ 

𝐼௥ > 𝐼ௗ > 𝐼௦ 

 

問２   球 

 

問３ 

𝐼௥ = 𝑀𝑎ଶ 

𝐼ௗ =
1

2
𝑀𝑎ଶ 

 

問４ 

(i) 

並進運動： 𝑀
𝑑ଶ𝑥

𝑑𝑡ଶ
= 𝑀g sin 𝜃 − 𝐹 

回転運動： 𝐼
𝑑ଶ𝜑

𝑑𝑡ଶ
= 𝑁 = 𝑎𝐹 

(ii) 

𝑥̈ =
2

3
g sin 𝜃 

(iii) 

1

2
𝑀𝑥̇ଶ =

1

2
𝑀 ∙

4

9
gଶ sinଶ 𝜃 ∙ 𝑡ଶ =

2

3
𝑀gℓ sin 𝜃 

1

2
𝐼𝜑̇ଶ =

1

2
∙

1

2
𝑀𝑎ଶ ∙ ൬

𝑥̇

𝑎
൰

ଶ

=
1

3
𝑀gℓ sin 𝜃 

∴  𝑀gℓ sin 𝜃 =
2

3
𝑀gℓ sin 𝜃 +

1

3
𝑀gℓ sin 𝜃  ⇒ 2 ∶ 1 
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