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3.7

Implicit Differentiation
Day 1
Warm-up: On page 94 at the bottoms is the

Quick Quiz for AP Preparation. You and your
partner need to work 1 - 3.
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Implicitly Defined Functions
An important problem in Calculus is how to find the slope when the
function can't conveniently be solved for y. Instead, y is treated as
a differentiable fanction of x and both sides of the equation are
differentiated with respect to x, nsing the appropriate rules for sums,
products, quotients and the Chain rale. Then solve for % in terms of x

and y together to obtain a formula that calculates the slope at any
point (x, y)on the graph.
The process by which we find % is called implicit differen tiation.

The phrase derives from the fact that the equation
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Recall the Power/Chain Rule
Weleamed 1 (7))~ -£'G0)

which was not a new rule because before when we were doing the derivative
and the base was just x we were doing the same thing but the derivative of the

inside was 1. % & = nl -

The derivative was a 1 because

y=x"
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So what happens when it is y to a power?
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Example Implicitly Defined Functions
To find dy/dx we will differentiate both sides with respect to x just like
normal, however, since the equation is not in explicit form so after we
differentiate we will have to use our algebra skills to solve for dy/dx.
T
Find — if 3y" +2y=5x
dx
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Implicit Differentiation Process

1. Differentiate both sides of the equation with respect to x.

d
2. Collect the terms with Eyon one side of the equation.
3. Factor out d—y .
dx

dy
4. Solve for . '
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Example Lenses, Tangents and Normal Lines
Find fhe equations of the tangent and normal lines to the graph
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Lenses, Tangents and Normal Lines

In the law that describes how light changes
direction as it enters a lens, the important X Tangent
angles are the angles the light makes with
the line perpendicular to the surface of the
lens at the point of entry (angles A and B in Normal line
Figure 3.50). This line is called the normal A
to the surface at the point of entry. Ina
profile view of a lens, the normal is a line
perpendicular to the tangent to the profile
curve at the point of entry.

of lens
surface

Implicit differentiation is often used to find
the tangents and normals of lenses described
as quadratic curves.
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