
-ESurfaceArRelaxi = area of the
parallegram
formed by in,

(lux) = kllsin)
Consider a surface param . by

r(u
,
v) = (x(u

,
v)

, y(u ,v) , z(u ,v)]

Z where (u
,
v) in a domain D.

iY
X

En (10 , v0) - tungent rector to the
curve

we get by holding v=Vo constant

E (40,V) - tangent vector...

area of a small#) Lax) = parallelogram
approx . Surf , area.



If As a tiny bit of surf . area ,
then

-& (Av)
AS = /() x (v) / F

=Av/xFl scalingabe
= IFux) AUDv small

↓ limit Au , DV-0

dS = /Fux
dudv or dudy

Surf . Area of a Parametric Surface

Fiwhere

cardedas = SS d



eX : Find the area of the part of z=xEy2
below z=9.

:
param :

S
+y

Let X=u , y =V :

& (n
,
v) = <u ,

V
,
u2+2)

x Domain? circle of radius 3

x+y2 9

Now computeds = IxldA :

Fu = < 1
,
0
,
24]

E = <0 ,
1
,

2r]

x = (2) = (2u , -zv , i)
oI 2v

Ituxl=24 + (- 20) + 1

=Mu+ 4v3 + 1



convert
SA = SS42+ &Aur to po law

n2+ v229 (u=roo
= rardo

t00

02r= 3

I 0 = =2

37 does it doa
t

-Stude do
= jude . 9 gu du

O
I

= 2 - t (43))
.

37

= (37
= -(373 - 1



We could have also param , in cylindrical

X = rcost

S y = Using
z = r2

Let run , V :

F(u
,
v) = Jucosv , usinv ,

u2]

Fu = (cosN ,
sinv , Zu]

Fr = /- usinv , ucosu ,
07

-

I Y J
E

Fuxu = I cost sinv 24 I
-using u CoSV O

= <-Zurosv , - Zusinv , L
↳ costv usin

= (-Zucosu ,

-Zu"sinv
,
u]



IFaxl=cosv) + 1-2u"sinc +u
=For+Husinv + u

?

=+u
=4u+ 1)

=+

Remember , we let u= r

I =Fr

SSIxF) dA = SS vTdA
w

D
1 drdO

or

do dr

-



↳ AuAr- > dudv
limit
to0

ExlAuD - Side

Ifthe surface is the graph of a
function z = f(x ,y) on a domain D

then we can do the graph param.

Euse
= (u , r) = <U ,

v
,
flu

,
vi]

En =< 1
,
0
, fr]

- = <0
,
1
, fo]



Fixin =1
= C-fu

,
-fr

,
17

If+ (fr) + 1

=> as=+ (f-) + 1 dA

SA =SS+ (fy)" + 1 dA

D

for surfaces· written as

z= f(x ,y)


