
 

Because 𝑑𝑦/𝑑𝑥is a function of t , you can use Theorem 9.2 repeatedly to find higher-order derivatives. 

 

 

                                                                                            

 

 

                                                                                            

Example 1:  Finding the Second Derivative of a Parametric Equation of the following: 

a.)  𝒙(𝒕) = 𝒆𝒕, 𝒚(𝒕) = 𝒕𝒆−𝒕                                                                          

 

 

 

 

 

 

 

 

 

 

 

b.)   𝒙(𝒕) = 𝒄𝒐𝒔 𝒕 , 𝒚(𝒕) = 𝒔𝒊𝒏 𝟐 𝒕, 𝟎 < 𝒕 < 𝝅 

 

 

 

 

 

 

 

 

CHA AP CALCULUS BC  

1 Topic: 9.2 Second Derivatives of Parametric Equations 

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

HIGHER ORDER DERIVATIVES PARAMETRICALLY 
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              Second derivative 

 

Third derivative 
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watch a video 

covering 

Example 1 

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


Example 2:  Finding Slope and Concavity 

For the curve given by𝑥 = √𝑡 and 𝑦 =
1

4
(𝑡2 − 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 

 
𝑑𝑥

𝑑𝑡
= 𝑙𝑛( 𝑡 + 1),

𝑑𝑦

𝑑𝑡
= 𝑎𝑟𝑐𝑠𝑖𝑛(𝑒−𝑡2

) for 0t  .  At time t = 1 the particle is at position (2, 5). 

 

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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https://www.youtube.com/watch?v=4AE7dwEqYTo
https://www.youtube.com/watch?v=rwNxJBdi0EA

