MA 16010 Lesson 12

Higher Order Derivatives

When we take the derivative of a function f(x), the result is another function, f’(x). There’s
nothing stopping us from taking the derivative of the function f’(x), or taking the derivative
again, and again, and again, ...

Notation

Suppose y = f(z).

e First Derivative: [V (z) = f/(z) = L f(z) =y = Z—g

e Second Derivative: f®(z) = f"(z) = %f(x) =y’ = 327‘5
e Third Derivative: f®(z) = f"(z) = %f(w) =y" = 3372

o ' Derivative: f(z) = L f(z) = 24
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Example 1: Find f”(x) for f(x) = 22° + 423 + 3.

Example 2: If f®) (z) = 2e3® cos(2x), find f(4)(x).
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Acceleration

Recall that the first derivative of position is velocity. The second derivative of position (so
the first derivative of velocity), is acceleration.

Example 3: The position of an object, in feet, is given by s(t) = 13—3753 + 39t%, where t is
measure in seconds. What is the acceleration of the object when its velocity is 2808 ft/s?

DIY

1. Find the second derivative of h(x) = 32°In(2z).
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2. Find the second derivative of g(x) = 5.



