


































































Q Wrap up the Chain Rule

Implicit Differentiation

Recall The Chain Rule

plural a flfogixi If girl firging lx

areas a
ex ex

T
inverses We wrapped last time by showing

a Chula at feluia eluralt

at f eburan
fix e

girl euro
f Ight g ex

fluidly
fu ra y Clara't lura

at In a

flat axe

de

flex flare
ex

Ex y 7 Find y





































































If Here y a w a 7

17 1 7 1h17

E 4 7 Find y

Sof we will use the chain rule w

outer fix 7
inner grin ya

f l 7 hey
g ex 2x

7 x firging x 7 en 7 2x

24171 7

Implicit Differentiation

Ex Given Xy t 2 3 2 4 find y

Sof First lets solve explictly for y then differentiate
Xy 4 2x 3 2

y
4
25 3

2

E z 3x

y E 2 3 1 45 2 3 7

4 2
O 3 E 3





































































Here we were able to solve for y in terms of X

Note Sometimes its difficult to solve for y

Ey X 2xy y
3 7

In an example like this J y is defined

implicitly in terms of X But we still may
want to know how y changes as x changes

Q How do we take the derivative here

And Use Implicit Differentiation

Overview Differentiate both sides of the equation
with respect to x

Solve for y may need to factor

Steps Apply to both sides
Use chain rule I other rules toexpand

Group terms with y together
Factor out y
Solve for y





































































Key Since y is a function of x we need
to use the Chain Rule

Ex y 2 y y 2 Yy
Outer I 12

inner Y

Ex Given x zxy y 7 find y

Af Step Apply E to both sides

C X 2xy y 7

Step Use chain rule i others to expand

2x C 12 1 y 2x ly 342 y 0

2x 2 y 2x y 342 y 0

Steps Bring all terms w y to one side
2x y't 342 y 2x 21

Step Factor out y

y f 2x 342 2x 2x


































































step i Solve for y

y
2x 2

2x 342

i
Suppose Xcosly y cos x Find y

Sof Step Excosiy lycosix

step X cosey t X cosrye Y cosixity Costa

Cosey t X l sin y y y cosix t y f Sinixt
Cosey Xsinryly I Y coset y sin x

step
xsiney y y cosix YS init cosy

step y f x siney cos x ysinix Cosey

step y Y Sinixt Cosey flysinixitcosiyi
Xsinry cos x Xsinly Cos x

y Y Sinixt t Cosey

Xsinly COS X

g
Xcosly ycos x



Ex Find equation of the tangent line to

y y 25 52 x at't ly b r

at the point 13,4 is the circle with
Center a b

Lol x2 42 25 radius r

We are given the
s 5 point 13,41 need to

find the slope at 13,41

Recall the slope is y at 13,41 Lets
find y



f t y 25

2x 2 y y 0

Zy y 2x y 2x 2x

Y y I
Evaluate y at 13,4 y

3

4

this is our slope m

i Equation for the tangent line is

Y M lx Xo t Yo 1 0,41 13,41

y f x 3 4


