Derivative of inverse functions:

If we calculate the derivatives of f(x) = (1/2)x + 1 and its inverse {'(x) = 2x — 2
from Example 2, we see that
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The derivatives are reciprocals of one another. The graph of f is the line y = (1/2)x + 1,
y _1 b and the graph of ™! is the line y = 2x — 2 (Figure 7.3). Their slopes are reciprocals of

Y=k
one another.
Slope = my=x This is not a special case. Reflecting any nonhorizontal or nonvertical line across the
/ line y = x always inverts the line’s slope. If the original line has slope m # 0 (Figure 7.5),
/ the reflected line has slope 1/m (Exercise 36).
S The reciprocal relationship between the slopes of f and f~" holds for other functions
/ as well, but we must be careful to compare slopes at corresponding points. If the slope of
ﬂ-mnb y = f(x) at the point (a, f(a)) is f'(a) and f'(a) # 0. then the slope of y = f~'(x) at the
/ point (f(a), a) is the reciprocal 1/f'(a) (Figure 7.6). If we set b = f(a), then
X
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FIGURE 7.5 The slopes of nonvertical fla) fr(f_l(b)}

lines reflected through the line y = x are
reciprocals of each other.

THEOREM 1 The Derivative Rule for Inverses

If f has an interval 7 as domain and f'(x) exists and is never zero on /, then f ' is
differentiable at every point in its domain. The value of (')’ at a point b in the
domain of f~! is the reciprocal of the value of f' at the pointa = f'(b):
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FIGURE

The derivative of

f(x) = x* — 2atx = 2 tells us the
derivative of f ' atx = 6
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EXAMPLE

for f1(x).

Solution

See Figure

Finding a Value of the Inverse Derivative

Let f(x) = x* — 2. Find the value of df ™' /dx at x = 6 = f(2) without finding a formula
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