
 

Implicit surface levelsurface

suppose is given by F x y z C

ie F c

Note F is a function of 3 variables notvectorfield

eg53 F XY Z x y Z

Is F O a surface

Sohn No since F o 10,005 not a surface

Remark If TF 8 at a point then IFT implies that

F c is a surface c valueof F atthatpoint

near that point in fact a graph

eg5 cont'd IF 2 5 295 272

IF x y Z 10,0 07

Hence if Cso then Xy z E F c we have

F x y Z to

S Flc is a surface Cso

What are these surfaces



Terminology Flc is said tobe smooth

if I F is C m s and

FF 8 on S

How to compute surface area for a smooth level surface

S F c

By TF 0 at least one of the partial derivatives tx ty Fz
is nonzero Let assume F If 0 theothercases are similar

IFT S F IC F x y z C

can bewritten locally as a graph

2 f x y near a pointl

ie F x y flx.gl C xy near a point

Then chain rule
2

FAO
fy F

Hence Area S fitiffldawherer domainoftheoeallz flx.gl

Sf EE EI dxdy

Sf EYE dxdy



Think If F c is a smooth level surfacesuch that

Fz 0 and canberepresentedby an implicit
function over a domain r

Then Areals dA I II dxdy
Similar to the cases that Fx 0 or Fy 0

eg54 Findsurface area of the paraboloid a

45 2 0 belew 7 4

This is infactagraph but we
4 752 0

do it usingmethodoflevelsurface sy

t 4 2 5 4

Soln Let F XYZ 442 z

For 7 4 X4y 7 0 492 4

projected region R 14,9 924

IF 2 I zyj I
i Fz 1 0 IX9 ER

i SurfaceArea If E dA Sf day

check S 444941dxdy WE I
4 4944



Ref16 Surface Integral ofafunction
Suppose G IR is a continuousfunction on a surfaces

parametrized by Tcu u UW E R regionR Then the

integral of G on S is

Gg
def

GEN
day elementareaofR

the parameterspace
areaelementof dA dudu

Note In the cases ofgraph or levelsurface wehave

i Gdr G 9 4491 d dY

faz fix.gsXY

ai's f Gdr SSGCX.y.at Idxdy
S WH

faFX Y 2 C F 0

maybedifficulttofindthese region z intermsof x y

eg56 a surfaceofrevolution of the curve y cesz

USE I Z I

A let Glx y z 1 XY bea functionon S

Was Find Gdr




