
 

3.8 Implicit Differentiation
There aremanyways to define a function Forexample a function can
bedefined explicitly or implicitly
Explicit functions y fCx

e g y x2 I

y ex sins Lnx

inthesefunctions y is solved on the left handside
f X y OImplicitfunctions

g z y 4

zthis is a circle
1

in thesefunctions y is not solved on one side and is mixed with
the X in the equation

Then how do we find y or d

six cost Sint cost G sing cosy

But what is sing

we can use chain rule sing sing d

cosy Y OR cosy y
Let'spractice more
1 y2 ddycy2j.glx 2y dY oR2y ydx

2 tang tany secy dye OR secy yDX

3 394 3y4 If 1293 daye OR 1243 y

4 y y d I d d OR y



Now we use the following example to show how to find dyedx
for implicit functions F x y D

Example Assuming that y is defined implicitly by
2 t y2 25

find didDX

Sol X t y2 25

X2 t y2 0

2X t 2y dye O
dx

zy did 2Xdx

dye I
DX y

Example Assuming that y is defined implicitly by
3siny t y 4X t 3

find DIdx

sol X3siny t y ax t 3

63 sing t x3 sing 4

3 2 siny t x3 cosy t d 4

3cosy t FYI 4 3 2sing
x3cosy ti IET 4 3xsing

y 4 3xs.in
x3cosytl

Example Find the equation of the tangent line to the graph of
ay3 3 3 9 0 Z Z

at the point Z Z µ



Sol adz ys t 1 3 3Xy O

3y IFT t 3 2 3x y t 3x Y O

3y gyp 3 2 39 t 3x.gl
Ozy2dYxg 3x.ddYx 3y 3 2

3yZ 3 3 1 3y 3 2

dyTx 39 32
392 3X

m 317331352 I
3 Zz2 3Zz

y l x Zz t 312

y X t 321 32

y Xt3

Example Find a second derivative d if x2ty2 25
dxz

Sol First find DI XZ t YZ 25DX
2x t 2y did oDX

If
then find 0121 dd2 y

derivative of
dX2 the derivative

fxj.ytc xs.ly
y2

y yzxy y x y
yz

y2xzy3


