
Surface integrals
Zn parametsyface

y

Fruit xcu.ulitylu.mg tZlu usElu uleD

Assume D is a rectangle 2

Vn
D

in I
T

y Y



Vn
D

as air is
w̅

u xt by

Consider the Riemann sum

ÉÉ F PF ΔSij
The surface integral of f over the surface S

f fix.y Zlds him ftp.fldsij



Recall Δ Sig I xÉIΔUΔV
where

ñ ui't 8ft
F it age

tangent vectors at
a corner of Sij

En
Vn

D

axwell

y
4

Therefore

sffix.y.zids ffflrtu.us Ir xFldA



We have

sffix.y.zids ffflplu.us It Fida

BE 151 ds 5ft xñldA Area s

E Compute the surface integral
x ds

where S is the unit sphere y
22 1



EI compute the surface integral
x ds

where S is the unit sphere y
22 1

Lol 1 Parametrize the surface

with Oset
y sink sin

21T

P 4 01 sink coso sint sin 0 cos 47

2 Compute Irp x I

Ty cosy cos costsino sink

F sink sin 0 sin 4 cos 0 O

Tjx 40 sin 4 cos 0 sin 4sin 0 sink cosy



inexrit wytsmeni.ttiiI
ma

sin 4 sin 4 cos 6
3 Apply the formula

1
45 1 see

A

4 Evaluate the integral
since ios Q since dA sine cos'ode do

EksimoI Eel ie Fine sinecond
IT ios 4 cossy ᵗ



Rfk if a thin sheet has the shape of

a surface S and the density g x y Z

then the total mass of the sheet is

m f play zids

and the center of mass is x ̅ J Z
where

x ̅

sfxgix.g.zidsy
tnfyplx.y.zidsz
tnffzplx.ly zids



Graphs Functions
S given by z gix.gl has a natural

parametrization
Fix.gl x y gix.gl

with ñ 1

0,9
7

rg cat.gg
Fxrg L gx gy 17 C Zx Zy 17

inxrjl E.ityTT Hence

5 fix.ge ds Sfflx.y zinghFfEytTdA



E Evaluate S zdS where S is the surfac

whose sides s are
given by

the cylinder
2

42 1 whose bottom 52 is the disk

x2
y

et in the plane z o and whose

top S2 is the part of the plane z

that lies above 52

Sol it
53

Si x
y

S2 x y
1 2 0

53 Z 1



1 zds 5,5 zds 55 zds 5,5 zds
52

2 Parametrize Se COSO O QE2T

g sine

oezy.ITz z

P Q Z COSO Sino Z

F sin 0 Coso 07 and 40,0 17
I

sino cosa of Coso sine 0

0 0 1

IF 1 1

ads fz.dk a dz do



11 cost dQ acoso do

2T

3 25in f sin 20
q

3 S2 lies in the plane 2 0

1,2 ds Slods o
s

4 S lies above unite disk and is part of the

plane z 1 x Ss with
y y x

y 1
Z In
gix.gl Z x y



SS ads stay_iEydA
53

D

SS e x 1 07 dA Efflux dA
D

Fiend
In coso

É 3 cos a do r E 5
IT

5
Sf zdA

0 IT E IT


