CHA AP CALCULUS BC ‘
n Topic: 9.2 | Second Derivatives of Parametric Equations

Learning Objective CHA-3.G: Calculate derivatives of parametric functions.

Because dy/dxis a function of t, you can use Theorem 9.2 repeatedly to find higher-order derivatives.
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Example 1: Finding the Second Derivative of a Parametric Equation of the following:

a.) x(t) = e y(t) =tet

b.) x(t) =cost,y(t) =sin2t,0<t<mw


https://www.youtube.com/watch?v=yfXuw5P4KRI

Example 2: Finding Slope and Concavity

For the curve given byx = vtandy = ! (t? — 4),t = 0, find the slope and concavity at the point

2.3). '

Fundamental Theorem of Calculus with Parametric Equations

Example 3: Position Desired

A particle moving along a curve in the xy-plane is at position (x(t), y(t)) at time t, where

a.) Find the slope of the tangent line to the curve at position (2, 5).

b.) Find the x-coordinate of the position of the particle at time t = 3.
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% =In(t+ 1),2—3: = arcsin(e™t") for t > 0. Attime t = 1 the particle is at position (2, 5).
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https://www.youtube.com/watch?v=4AE7dwEqYTo
https://www.youtube.com/watch?v=rwNxJBdi0EA

