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differentiation formulas  If 
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( )r t  is the tangent vector to C at P. 
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Motion around a circle of radius k at a constant speed v 
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Newton’s Second Law of Motion   =
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Projectile Motion 
      initial velocity 
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A variable s is an arc length parameter for a plane curve C if there is a parametrization 
                                      = =( ), ( )x f s y g s  

such that s is the length of C from a fixed point A on the curve to the point ( , )P x y . 
The parametric equations are called an arc length parametrization for C. 
 
Curvature  -  curve C defined by: 
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(3) parametrization = =( ), ( )x f t y g t  
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The circle of radius ρ = 1 K whose center lies on the concave side of C and has the same tangent line at P as C 
is the circle of curvature for P.  Its radius ρ  and center are the radius of curvature and center of curvature, 
respectively, for P.   
 
curvature in 3-space 
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Tangential component of acceleration    
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Normal component of acceleration          
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(5) C has the parametrization = = =( ), ( ), ( )x f t y g t z h t  
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