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Implicit Differentiation

We know how to find the slope of a curve that is the graph of a function v = f(x) by
calculating the derivative of f. But not all curves are the graphs of such functions. To
be the graph of a function f(x), the curve must not intersect any vertical lines at more
than one point.

Curves are generally the graphs of equations in two variables. Such equations can 9
be written in the form XY =
: F()(\‘n < TAHY -4 S
F(x.y) =0, -
: £ £
where F(x, _\')Q@n S e\ple\\lﬂn m\ohmo the tw
a circle with centfprat the oxjgin and radius-5has equafion
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so F(x,y) = x2 4 y? — 25 for that circle.

B > and y. Fm example,

2

x4+ A\,z —-25=0,

Sometimes we can solve an equation F(x. v) = 0 for y and so find explicit formu-
las for one or more functions y = f(x) defined by the equation. Usually, however, we
are not able to solve the equm ever, we can still regard it as defining y as one
ormore tunctions of x implicitly, ever -annot solve for these functions explicitly.
Moreover, we still find the derivativ & pof these implicit solutions by a technique
called implicit differentiation. The 1T T4 is to differentiate the given equalmn with
respect to x, regarding y as a function of x having derivative dy/dx, or y’.
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andra exempel av F(x,y)=0
den 16 september 2020 07:55
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vi smyger in derivatan av y*2

den 16 september 2020 07:44

EXAMPLE 1 Find dy/dx if y? = x.

Solution The equation y2 = x defines two differentiable functions of x; in this case

we know them explicitly. They are y; = /x and y, = —/x (see Figure 2.34), having
. . ~ . ———

derivatives defined for x > 0 by
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V2 a 2./x
Figure 2.34  The equation y? = x defines
two differentiable functions of x on the

I~

interval x > 0
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@ jag trodde y*2 + x*2 = 1 ledde till 2y*y' = -2x S’(R/Wt -
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exempel fran tenta
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allt du gjorde var att rakna ut y' baserat pa kanda x och y och sedan bara dndrat x...
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svarare exempel

den 16 september 2020 07:51
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EXAMPLE 3 Find (;’_\ if ysinx = x? 4 cos y.
dx
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To find dy/dx by implicit

~ Aiffavantiat
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To find dy/dx by implicit ‘

ifferentiation: _ | Y
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Differentiate both sides of the ¥ A

equation with respect to x,

regarding y as a function of x
and using the Chain Rule to
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hitta tangenten i en punk for en implicit funktion

den 16 september 2020 07:53
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EXAMPLE 2 Find the slope of circle x< + y 25 at the point (3, —4).
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— 25 — -2
Y =R = Stope = 3/4
Figure 2.35  The circle combines the

graphs of two functions. The graph of y, is
the lower semicircle and passes through
(3.—4)
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