Calculus Lecture Notes Thi"k‘ﬂ{fgl

Unit: Implicit Differentiation Module: Implicit Differentiation Basics
Finding the Derivative Implicitly

key concepts:
Leibniz notation is another way of writing derivatives. This notation will be helpful

when finding the derivatives of relations that are not functions.

Implicit differentiation uses the chain rule in a creative way to find the derivative
of functions in implicit form.
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Leibniz notation : Leibniz notation is another way of writing
derivatives.

d

m‘}: means "the derivative of y with respect to x."

dx {2 noun) . . . .

d Notice that Leibniz notation can work like an

o means "take the derivative with respect to x." operation, instructing you to find the derivative of
[

vab) something.

explicit form An explicit equation is an equation where one of
the variables is equal to an expression made up of
the other variable. The equation is explicitly defined
in terms of the second variable.

Explicit equations usually describe functions.

An equation is in explicit form when one variable is directly equal to an
expression made up of the other variable.

An equation is in implicit form when neither variable iz isoclated on one side
of the egual sign.

Implicit differentiation An implicit equation is not organized nicely like an
. 2. .9 dy explicit equation. To find the derivative of an implicit
A dx equation you can either solve the equation for one
of the variables (putting it in explicit form) or you can

x2ryZ=1 use implicit differentiation.

R (x2 +y2) = g (1) Start by taking the derivative of both sides of the
ax dx implicit equation with respect to one of the variables.
Work each term piece by piece.

E {x2 + _],.rgj =0
dx . . .
doo do.z When you encounter a term with a variable different
o (%) + — (¥y)=0 from the one you are differentiating with respect to,
treat that variable like a blop and use the chain rule.

diyh=0
2x+dx£}"l
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2X + 2y P —
dx The derivative is given in terms . . . .
dy of both x and y. There might After you have differentiated each piece, isolate the

2 ax = 72X be mare than one point dy /dx-term.
dy _ Bx assoclated with a particular
dx - —i? x=value.
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Notice that the derivative of y with respect to x is an
expression containing both x and y. When using the
derivative, it is important to substitute both the
x-value and the y-value into the expression.
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