
Implicit Eventiation

Ex Let z be defined implicitly by x y z 6xyz 1 1 1 Find Ey

Sl apply to keeping y constant

3 2 32 6yz oxy 0

y f
apply to keeping constant

3y 322Ey 6 2 oxy8 0

y



If y f x is defined implicitly
by FIX.LI

We can find df via o Fix.gl 8E
y
ffy

y Eg

Ee y defined by y 1 Find y x

Sol flx.gl x2 y 1 Eg 3

Ex Z zlx.gl defined by y
23 0 Find

11 8 1 1 2 0 32294 0 8 2

1 7 sy 328g 0 Ey 7



Flay a
tertives gradient

unit vector Def yo yo ftp
hyo Flxo.yod

h

directional derivative of F at IX Yol
graph

to in the direction of w̅

y rate of change of f in the dirention of ñ

y ng go
slope of tangent line T to the curve C

Rk for D 41,02 Daf Fx
for ñ 20,17 Daf Fy

for ñ a bÉ

Deflay fxlx.ly a fylxy
bIdesetg h Flxo ha yothb value of f on the line

then Def xo.jo g'lh n o
Ex n 8fEn

n o

Fxlx.yla fylx.y b n o
fxlxo.jo a FylXoYolb



I Unit vector Ñ cos 0 sints

Dangle with x axis

Daflx.yl fxlx.ylcosQtfylx.ylsin

EIfix.y x 3xy ay a unit vectorgiven by
Find Def 1,2

Sl ñ cos sin

Daflx.ly f x.E fyit 3x 3y E 8y 3x

Def 1 2 13 6 16 3 53

Gradient Def x y fxlx.ly a fylx.y b fxlx.y fylx.y a b

DF w̅

A rflx.gl Exyl fylx.gl Fx x.gl fylxyljk
so we have Def g Yg of of onto w̅



fix g x y Uy Find direntional derivative at 12 1

in the direction of 8 27 55
Sd 11 OF Fx Fy zxy 3x y 4

PF 2 1 4 85

4 w̅ unit it the

Def Of Ñ C 4,87 42,57 Eg t g g

f

ffg singz a find of Cfx fy fed
b Find directional derivative of f
at 11 3,0 in the direction of D 1,2 1

1 10107 singz Zcosyz Xycosy z
b Pf 1 3 0 0 0 37

ñ
Ef Pf ñ



In which direction does fixy or fixy Z change fastest

what is maximum rate of change
A Maximum value of directional derivative is 10ft

it occurs when it has same direction as F x y

Idea Def ix g Of.it 10711 y
max at 0 0

EI flx.gl x y 1 0 yo 13,4

Sd Pf IX g 2x zy PF 3 4 6,87

10ft 5 8 10 max rate of change

Ñ divertion of fastest
change

Tixy 2 z temperature a In which direction the tempat ix y Z increases fastest at the point 1 0,1
b what is the max rate of change



I PT IX y z T.TT LFY t I 011917

PT 1,911 it
0 917 4 5,0 10

10T 1,0 1 1 1 51 0 t e0 55 max rate of

change4
5 1 10 di I Enge


