
Tangent Vector 
For a curve C with position vector )(tr , we know that )(' tr  is a tangent vector to the curve 
C.  
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the unit tangent vector )(tT is defined by 
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where t  is a parameterization variable, s is the arc length. 
 

We can also say that a body or a particle moves along the curve C parameterized by three 
equations btathztgytfx ≤≤=== ,)(),(),( . So that its position at the time t  is given 

by the vector function kthjtgitfthtgtftr )()()()(),(),()( ++== .  

If hgf ,,  have second derivatives, then the vectors 
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are called the velocity and acceleration of the particle, respectively.  

And the speed of the particle is the scalar function )(tv  with 
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Length of a Space Curve  
s is the arc length. 
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The length of the smooth curve traced by )(tr  is given by 
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Curvature 
Definition: Curvature 
Let )(tr  be a vector function defining a smooth curve C. If s is the arc length parameter and 

dsrdT /=  is the unit tangent vector, then the curvature of C at a point is 
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measuring how fast a curve bends at any spot. 
 
If the curve isexpressed in terms of a general parameter t  
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Example 1 (page 460) 
Find the curvature of a circle radius a  
Sol: A circle can be described by the vector function jtaitatr )sin()cos()( +=  
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=a   is called the radius of curvature 

A circle with a small radius (  large curvature) curves more than one with a large 
radius ( small curvature). 


