



























































































y f x
Tangent line in 2D

the line y y f x x

1 7

at Po1 01407

Xo

Tangentplanein 3D z f x y at Po xo40,70

theplane z 20 fxfxo.no x xo fy xo407Cy yo

Denton the plane contains both

tangent lines toCi Cz thecurves

of intersectionbetween 2 f x y
between X x andy yo
respectively

Explanationoftheformula
Wecanwrite fxfxo.no x xD fy xoyo Cy yo 2 20 0

Keeffe ftp.t ftp.eto
normal

to P Po 0
detof allpoints normal going throughPo

























































The linearization of f x y at Xoyo is givenby
x y d txlxo.no x x fylxo.no y yo

Comparewith tangentplane

Z 20 tx Xoyo x x fy Xo yo Z 20

Theidea is L x y canbeused as an approximation for
the truevalue f x y if y near Xoyo

flay L x y

theLinearapproximation

or thetangentplaneapproximation t yo

Linear approximation
































picturein 2D approximatedvalue x

y

mean y 147

t

it x x small then y f x L x





































Totaldifferential Z f x y
call dx thesmallchangein x dy thesmall change in y

dx x xol dy 9 40
then the total differential is

dz fxlx.in dxtfy xo.yo dy

Maing alz measureshowmuch change in Z f x g
if x y change by dx dy small



MTH 234 Chapter 14 - Partial Derivatives MSU

Example 4.11. Consider the surface x2 +
y2

9
+

z2

9
= 1

(a) Find the equation of the tangent plane to this surface at the point

✓
1

3
, 2, 2

◆
.

(b) Find a point at which the tangent plane to this surface is horizontal. Are there any other such points?

(c) Find a point at which the tangent plane to this surface is vertical. Are there any other such points?
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