
 

Lecture 53.5 Implicit functions fractional exponents

Sofar our functions were given as f D IR via explicitformulas
Example y Lex x't a x re y sin x

Here y dependent variable x independentvariable

From this data we get a cure the graphof the function W
Oftentimes we deal with cures givenby a relation between x y but

we cannot solve forx wry my implicit functions

Example Classical plane curses

Hyperbole xy l
graph of y t MAKE

zptssocan't
solvefoxyhorizontal

EledggIIanteredatt
test sails

socan'tsolvefry
Note we can think of x y R as two half Criticaltest fails
circles above belowthe x axis We can solvefry
on each half y I Fal defined for x inC R R

Ellipse E ye see a b c o

f

cb

Cb
here a b

x2 y R IR o is again a hyperbola
asymptote

J
Factor the LHS toget

City x y R
I

asymptote asymptotes If



Equation zy 2x y 10 x2 my 2yd 2xy x2 101 0

Solve fry with quadratic formula

y _ax It Y extiff XIII
I x k foOnce again thereare 2 solutions so we have a curses thegraphs of

G Ro Ro R L Eo Eo R

Hy XtFÉ t X XII
Equations like thisone canbe solved by radicals only if thedegree
in y is 9 GaloisTheory explains why

Qbs LILY Lally arounda point the cure is thepathof
a function unlessthe tangent line at thepoint is

rectical
Input A curse and a point P where thetangent time at p is not

rectical
GOI Determine slopeof the tangent line at P

Q Can we do this without solving for y that is without

knowing theexplicit formula forthe function describing the curse
near P

I YES

Eating
swains ones so antheridium

ChainRule various derivation techniques
can be used

Check feasibilityof operations to find bad
point wherethe formula fails



Lil

samples
2g zxy 10 X Think y y ex

Take on both sides using chain rule product rule

2 ay dz 2 y x dg 2X

4y y Zy 2x y 2x

Now we solve for y
Gy 2x y z y 2x

Ky 2x y 2x try

y 2x ay
ay 2x

A My works
if ay 2 40

Zy X OBad Points ay X

We go back to the original equation and see which points
P ay y satisfy the original equation so they are pts on

this curse
zy 2Ky y I 10 ay

2yd 4yd 10 Gy
242 10

y IF mo x 1255 1 Ro
n Problematic points Fo F I Ro F

Satya since we have ft f describingthe wire

we can check our formula fry
Ltu HEE LI It t.EE Itg Ey



But Fox Ly X by thedefinitionof ft so weget 4190

ft I zgy I 122ft Efx as we had
earlier I

L lx XIE m flex I I Fx t t e
But Foxes zytx by thedefinition of f so we get
L Et Ey YETI Efx Efx
x ty R

m y y ex gives X t y ex P

Take I m both sides 2x 24Ey O

Zy y 2X

y 2g
A issue when

4 0

y 3
Bad point yo so x IR

Tangent lines are vertical so
we must swap x y ie

think X X y
m ZX X t Zy 0

x 2

x

y
no issue at
the badpointSanity check y I Fx X O

y EEE IEEE
At P E ER thetangent line is y x E TER

y E IRI



Lil

EApplication Derivative of fractional powers

INPUT y XP't with pig integers Coprime 740
This means y

F XP

Claim y pg x
so power rule works with fractional

exponents

Example I I f
y F xk

y tax s

Q Why isthe claimvalid
Think y y ex use implicit differentiation m yex

F XP

f gt y pxp bypower rule

y I YPI as long as g to

But yf XP so y't Xf p
XP f

Then y I Xffp f x't

Example y Fx m y I us s 2mg
EApplication Derivatives of inversetrig functions

Ed tan x y En L E E R

It has an inverse function g gig called

g arctos meaning Sttanx X

ton Cy x X



The graph of g is obtained by flipping the graph theante

X oldy
Y tartan x mens tan y

GOAL Find y only in terms of X

Use x tan ly t implicit differentiation y y ex

me I Can y y tag y so y tasty
Latte not goodenough

Cango further x tan y sexy

x's tan g tuff tuff fay I

so
lazy

I R

Ch y as y z fr y arctan x


