
 
 

 
 

 



 
 

 
 

 

𝒂𝒎⃗⃗ ⃗⃗  ⃗

𝑎𝑚⃗⃗ ⃗⃗  ⃗ 𝛥𝑉⃗ 

𝑎𝑚⃗⃗ ⃗⃗  ⃗ =
𝛥𝑉⃗ 

𝛥𝑡

𝒂⃗⃗ 

𝒂⃗⃗  𝑽⃗⃗ 

𝑽⃗⃗ 

• 

• 𝑽⃗⃗ 

• 𝑽⃗⃗ 𝑽⃗⃗ 

𝑽⃗⃗ 

• |𝑎𝑐𝑝⃗⃗ ⃗⃗ ⃗⃗  | =
𝑉2

𝑅

• 
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𝑽𝑨
⃗⃗⃗⃗  ⃗

𝑽𝑨
⃗⃗⃗⃗  ⃗

𝑽𝑨
⃗⃗⃗⃗  ⃗

𝑽⃗⃗ 𝒂⃗⃗ 



 
 

 
 

 

 

 

 

 

 

 

 

 

 

 



 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 
 

 

 

 

 

 



 
 

 
 

 

 

 

 

 

 



 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

𝑭𝟏
⃗⃗ ⃗⃗ 

α

𝑭𝟐
⃗⃗ ⃗⃗ 



 
 

 
 

 

𝑭𝟏
⃗⃗ ⃗⃗ 𝑭𝟐

⃗⃗ ⃗⃗ 

 

 

 

 

 

𝑭𝒓 = 𝒌𝑽² 

𝑭𝑹



 
 

 
 

 

𝑭𝑹 = 𝑭 − 𝒌𝑽²

 𝑉𝑙𝑖𝑚 =
𝐹

𝑘

 𝑉𝑙𝑖𝑚 =
𝑘

𝐹

 𝑉𝑙𝑖𝑚 = √
𝐹

𝑘

 𝑉𝑙𝑖𝑚 = 3𝑥108 𝑚

𝑠

 𝑉𝑙𝑖𝑚 = 340
𝑚

𝑠

 

 

 

 

 

 

 

 

 

 



 
 

 
 

 

 

 

 

 

 

 

 

 

 

 



 
 

 
 

 

 

 



 
 

 
 

 

 

 

 



 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 
 

 

𝑚

𝐹𝑅
⃗⃗⃗⃗ = 𝑚𝑎 

 

 

 



 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 
 

 

 

 

 

 

 

 

 

 

 

 



 
 

 
 

 

 

 

 

 

 



 
 

 
 

 

 

 

 

 

 



 
 

 
 

 

𝑭⃗⃗ 

𝑭⃗⃗ 

𝑭⃗⃗ 

 

 

 

 

 

 

 

 

 

 



 
 

 
 

 

 

 

 

 

 

 

 

 

 

 



 
 

 
 

 

 

 

 

 

 



 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


