
Tangent Planes and level surfaces
③

Recall : level surfaces

Sps f : 1123 - IR

✓
ie. output valve

Level surface of f at level k is the set of all Cx, yet)

satisfying :

e. g.

EI tix , y , 7) = 3×2 + y 2+42,2
T { 3×2-142+472=3×2+42+477

↳
level surfaces are all :

I
3×1+42+47?

I
EI f : IR's IR . Graph off is O - level surface of

tix , y ,7) =

tcx
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oat 's tangent plane to level surfaces at a point p in S .

* *

Sps S is a level surface of tix , y ,7) .

S -- {

*

"" """" "⇒

key idea' . Any curve Flt) = ( xltl , yet) , 2-It)) on S through p
* *

satisfies :

FC

( x , y . 7) / F Cx , y it) = K }

Flt)) = Flat , yltl ,Htt) - K .

••



But then
, by chain rule :
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this is true for ally curves Flt) on S
,

thus OfCE) is

orthogonal to ay tangent vectors to S at p .

Differentiate both sides of BBB
.
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generic tangent vector to S atp .
ie

. arbitrary vector in tangent plane.



Conclusion : Ttip) is - to tangent

plane to S at Tp .

Thus : The equation for the tangent plane to the

levetsurface of Flay it) at P -- (Xo , yo ,
Zo) is :

ie.

normal

DIP . Er - F. 1=0 (PITTI :p
I f

- hi = Php).

in general pt.
[specific point

(x. yet) in plane lxoiyo.to) in plane

(fxlxo.yo.to) , fylxo.yo.tv) , T-zlxo.yo.tv)) - (x - Xo , y - yo ,'t- 2-01=0

Fxlxo,yoitoKx-Xo7-FyCxayopo)Cy-yo)-Fzkayoitdtt-ZoI


