PARAMETRIC AND VECTOR FUNCTIONS
From the AP Calculus BC Course Description, students in Calculus BC are required to know:

· Analysis of planar curves given in parametric form and vector form, including velocity and acceleration vectors

· Derivatives of parametric and vector functions

· The length of a curve, including a curve given in parametric form

What does this mean?

For parametric equations, students should be able to:

1) Graph the equations and eliminate the parameter.
2) Find 
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 and evaluate them for a given value of t.

3) Write an equation for the tangent line to the curve for a given value of t.

4) Find the points of horizontal and vertical tangency.

5) Find the length of an arc of a curve given by parametric equations.

For vectors (particle motion along a curve), students should be able to:

1) Find the velocity and acceleration vectors when given the position vector.

2) Given the components of the velocity vector and the position of the particle at a particular value of t, find the position at another value of t.

3) Find the slope of the path of the curve for a given value of t.

4) Write an equation for the tangent line to the curve for a given value of t.

5) Find the values of t at which the line tangent to the path of the particle is horizontal or vertical.

6) Find the speed of the vector (sometimes asked as the magnitude of the velocity vector.)

7) Find the distance traveled by the particle for a given interval of time.

Parametric Equations & Formulas for Calculus

If a smooth curve C is given by the equations 
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, then the slope of C  at the point 
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 is given by 
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, and the second derivative is given by
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 is the rate at which the x-coordinate is changing with respect to t or the velocity of a particle in the horizontal direction.
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  is the rate at which the y-coordinate is changing with respect to t or the velocity of a particle in the vertical direction.
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 is the velocity vector at any time t.
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 is the acceleration vector at any time t.
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 is the rate of change of y with respect to x or the slope of the tangent line to the curve or the slope of the position vector.
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 is the rate of change of the slope of the curve with respect to x.
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 is the speed of the particle or the magnitude (length) of the velocity vector.
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 is the length of the arc from 
[image: image17.wmf]ta

=

 to 
[image: image18.wmf]tb

=

 or the distance traveled by the vector from 
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