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Exercise 73

(a) For what values of x is the function f(z) = |22 — 9| differentiable? Find a formula for f’.

(b) Sketch the graphs of f and f’.

Solution

Rewrite the function for f(x).

2 .
-9 ifxr< -3
2 z?—9 if 2 =9 >0 ) .

fa) =2 -9 =37 0 129 a3
—(z*—=9) ifz*—-9<0 5 .
9—2° if —3<2x<3

Below is a graph of f(x) versus x.

J)

-4 -2 2 4
Although the function is continuous, there are kinks in the curve at x = £3, which means the

slope (or derivative) is undefined there. That is, f is not differentiable at +3. The derivative of f

is
2x ifx < -3

fl(x)=<2z ifz>3 )
—2x if —3<x<3
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and its graph versus x is shown below.

10 +

y=r"'x)
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