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Lecture Five 

Vector-Valued Functions and Motion in Space 

5.1. Curves in Space and Their Tangents  
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5.2. Limits and Continuity 

The way we define limits of vector-valued functions is similar to the way we define limits 

of real-valued functions. 
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5.3. Derivatives and Motion 

 

 

 

As  ∆𝑡 approaches zero. 

Ex. 
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Ex. 

Sol. 
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Note: Exercises 13.1. in Thomas Calculus 12th edition have 

the similar problems above. 

5.4. Integrals of Vector Functions 

 

 

 

 

Ex. 

Ex
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Note: Exercises 13.2. in Thomas Calculus 12th edition have the similar problems 

above. 

 

Ex. 

Sol. 
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5.5. Arc Length in Space 

 

Where 𝒗⃑⃑  is the velocity vector 
𝒅𝒓⃑ 

𝒅𝒕
 

 

 

 

 

 

 

 

 

 

 

 

If a curve 𝒓(𝒕) is already given in terms of some 

parameter 𝒕 and 𝒔(𝒕) is the arc length function is 

determined by above equation. Then we may be able 

to solve for 𝒕 as a function of 𝒔: 𝒕 = 𝒕(𝒔).Then the 

curve can be reparametrized in terms of 𝑠 by 

substituting for 𝒕: 𝒓⃑ = 𝒓⃑ (𝒕(𝒔)) .The new parametrization identifies a point on the curve 

with its directed distance along the curve from the base point. 

Ex. 

Sol. 

= ∫ |𝒗⃑⃑ |𝒅𝒕
𝒃

𝒂
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5.6. Speed on a Smooth Curve 

𝑑𝑠

𝑑𝑡
= |𝑣 (𝑡)| 

This equation says that the speed with which a particle moves along its path is the 

magnitude of 𝒗⃑⃑ . 

 

 

 

 

 

 

 

Ex. 

From previous Ex. 
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Note: Exercises 13.3. in Thomas Calculus 12th edition have the similar problems 

above. 

 

 

 

 

Ex. 

Sol. 

 


