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THEOREM 2—The Chain Rule If f(u) is differentiable at the point u = g(x)
and g(x) is differentiable at x, then the composite function (f ¢ g)(x) = f(g(x))
is differentiable at x, and

(fog)kx) = flgx)-gx).
In Leibniz’s notation, if y = f(u) and u = g(x), then

dv dv gy
dx  du dx’

where dv/du is evaluated at u = g(x).
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EXAMPLE 2 Find the slope of the circle x* + y* = 25 at the point (3, —4).
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Ex:  Finddr/do

3) Y2 + £12 =

L) (cosr + cotf = e’ﬂ)

* _I;&: If xy + y?> = 1, find the value c:n"dzy/a’.vc2 at the point (0, —1).

Ex:  find the slope of the curve at the given point

(.’(2 + );2]2 = (.Y — }:)2 at (l., 0) and (l, _1)
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Slopes, Tangents, and Normals
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3 8 | Derivatives of Inverse Functions and Logarithms
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THEOREM 3 —The Derivative Rule for Inverses If f has an interval [ as domain
and f'(x) exists and is never zero on /, then f~' is differentiable at every point in
its domain (the range of f). The value of (f ')’ at a point b in the domain of f
is the reciprocal of the value of f' at the pointa = f'(b):

1

(f () = 7Gb) (1)
or
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dv | ._, df
dx x=f'(h)
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FIGURE 3.36  The derivative of
f7'(x) = Vaxat the point (4, 2) is the
reciprocal of the derivative of f(x) = x?
at (2. 4) (Example 1).
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Derivative of the Natural Logarithm Function
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