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General 3-D motion 

• Position: 𝑟 𝑡 ; Velocity: 𝑣 𝑡 = 𝑟 ′ 𝑡 ;  

    Acceleration: 𝑎 𝑡 = 𝑣 ′ 𝑡 = 𝑟 ′′ 𝑡 . 

 

• 𝑣 𝑡 =  𝑎 𝑡 𝑑𝑡 + 𝑐1; 

    𝑟 𝑡 =  𝑣 𝑡 𝑑𝑡 + 𝑐2 ; 

Where  𝑐1  and  𝑐2  are constant vectors which 
can be determined by initial conditions. 

 

Ideal projectile motion 
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View as a 2-D problem: 𝒂 = −𝑔𝒋  

m/s2 

Rmk: 𝑔 = 9.8 ≈ 10 m/s2 
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(Continue: ) 
Recall: Arc length in R2  
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Idea: 
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Parametric formula: 
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4-19-2013 
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Observe the difference 

𝒙2 + 𝒚2 = 𝒓2 𝒗 𝜽 = 𝒓 cos 𝜽 , 𝒓 sin 𝜽  
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Observe the difference 

𝒙2 + 𝒚2 = 𝒓2 𝒗 𝜽 = 𝒓 cos 𝜽 , 𝒓 sin 𝜽  

𝜃 = 𝑐𝑜𝑠−1
𝑥

𝑟
 , the solution is not unique 

Exceptions: special cases. 
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Why do we need length parametrization? 

Recall: Arc length in R2  
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Parametric formula: 
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Observe the difference 
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Observe the difference 

𝒙2 + 𝒚2 = 𝒓2 𝒗 𝜽 = 𝒓 cos 𝜽 , 𝒓 sin 𝜽  
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Why do we need length parametrization? 
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New graphing tools by computer software. 
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