
2.6 Implicit Differentiation
1)

We cannot always solve an equation
for y so that we have y=f(x)

EX X+Y = (xty)" a not easy to
solve for y

I if we convent this to polar coordinater

then the problem is tractable ]

? We canstill discover the rate of change

ot y with respect to X by using a
method called implicit differentiation



Implict Differentiatio

Consider X t y 2=8

a Take the derivative
both sides

d (xty2) = d8
TaX! dx

dx + d y = 0
dx dx

solve

f o r

1 +222=0

Here we Can Solve for y

1y2=8-x?9=718-7

? (8-x)

+ 1

2 1 8 - x

dy ÷1
- I

2y 218-x

I but y=t 8-x

d y +1
F o r  t h e  c u r v e  X t y ?  8 =

d x 2 1 8 - x

? So if we approx. the tangent live's stope

by finite changes vs. intrnitesmal changes

We can vary Ax and use the rate of

change to calculate Ay 000



Ex cont.

8 - x

x=3
1 x = 4 - 3 = 1

?  I f  we  move  f r om 3  t 0 4  i n

how much, approximately, will dy
c h a n g e ?

7 1
Top branch

218-xAX

@ x = 3 ÷ 1
218-3AX 2V

Ay =

" I f  A x - 1  w e  h a v e  A y25(1) 2-045
- tangent line

Ay 7-0,45

Ax = 1



Find the egn of the tangent live
to the cume (54) =×(435)
at the point (x,y) = (0,-2)

Test: (2) (42)-4.

4

?  (0 ' - 5 )
yes

?

Diffsentiäte both sides of the egn:
15 miltiply the y' through on the LHS, dito

- 4 y = 7 4 - 5 x 2 I to avoid
product

?Now Diff't both sides

4  1 4 - 8  y =TX
d x 1/dx-5.2x.

? Solke for d ydx (443-847=4x0-102

d y

d x
=

4x*-10x

4 y ' - 8 y .

This is
a n

imp l i c i t

funct ion:
cy /x=F(xy)

BTW : 2.71 f u n c t i o n s  a r e= f ( x



EXI cont. Now collate the slope at the

giverpt: dy 4x3-10x

dx (0,-2) 4y'-89
(0,-2 )

=
4.03-10.0

4(2)3-81-2)

- 3 2 + 1 6

-  1 6

=  0

?egn ot tangent line at (0,2) is
F o r m

Point

y=mx tb
1= (0) x+b

So lve

Final

- 2= (0)(0) +h 6 = - 2

y = 0 x - 2

1=17

Goddesmos.com and ente the implicit egn and
check the tangent at x=0, y=-2

5/



Use implicit diff'n on X'+ xy=10
to find y'(2)

(() x=2 what  is y  ?
22+2-y=10 ?y=3

(x,1) =(2,2
= (2,3)

(i) Implicit ditt'n ? solve for dy

2x+(X y+X1") =10 ? 2x+1-y +X-y'= 0

Eüd plug in (ty)@ port (e): y '= -2x-y

= - 2 - ( ) = - 4 y '= -2 -%
(2,3)

Farm the egn ot tan line: 2.
(iv) y= mxth

Form J=-Extb

point 3= -Z(2) +h
salve 3=-7+b=6=10

Enli y= -EX+10


