12.3 Higher Order Derivatives: Acceleration and Concavity

Definition: If a functionf has a derivative that is in turn differentiable, then its second derivative is the
derivative of the derivative df written asT If ¥ @) exisk, we say thatis twice differentiable. The
acceleration of a moving object is the derivative of its velodihat is, the second derivative of its

position function.
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Examples Find the acceleration function and the acceleration at the given time

1.s= 42 #w 1&®;t 2
s'=\N= 0 +|-32¢t ceceleston at t =L

N R T -AL s ol)= -3L
This s Constunt ac:.clemkm\.

2.s=4t £t &
- on Gt t=4
\/:%Lt/ L1t G_calerw'\o la N _
iy e e v 0 Lt e
= ~[~= - E— 3 1)
R R Woy
= =l
32
=) q6%78

Definition A curve is concave up if its slope is increasing, in which case the second derivative is positive.
A curve$ concave down if its slope is decreasing, in which case the second derivative is negative. A
point where the graph of changes concavity is callegbaint of inflection At a point of inflection, the

second derivative is zero or undefined.

Locating Poits of Inflection- To locate possible points of inflection, list points whére =®akdalso
points whereF  is doEdefined.






