
 
 

Lecture 17

Title Surface integrals

ection Stewart 16.7



 

eview o Given Flu v x u u you v Z u u

the tangent plane at Xo yo Zo Fluo Vo is

spanned by
Fu Uo Uo Xu ko Vo Yu Uo Vol Zu Mo Vo

F lo Vo Xu no Vol Yu no Vo Zu ko Vo

It has normal vector Fuxi



 

arm up Consider Flu v eucosal easinal W

w OE UE 2 O E V E IT

Describe the associated surface and compute the normal

vector at o e 1

constantfixed

Soln o f Uo v e cos u enosincu US

Since Olver s É Uo V is a half circle of

radius e raised us above 2 0 plane
Draw

É

x



 

Fu luv e cos u e sin u Zu

ri u u e sin u eucosal O

F I I 2 o e I

normal o e 2 x e o o

i j K

y o e Z

e o o

o Ze e

tangent plane is Lely e e z 1 o



 

Surface Area

Noth Spse Fluid has domain D in uu plane

Divide D up into rectangles Rig
Spse Area Raj su su

Sample Cut VI



 

Jefn SA fits Zi EE SA of F Riz
Ling Zi ji SA of tangent plane at Etui VI over

rect of size Su su

Ling ZI ji SA of parallelogram spanned by
su ri Ui Vi and Av FuCui v5

I a Zi Eje su ri lui vile su Fu lui will
LI ZI Eje Iintuit u x Fu lui vill su su

Sf Irix Fulda

This is the surface area of S when S is

covered justfeastun range over D
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M F Riz



 

x SA of sphere of radius a

oln o f u u acosta sin u a sincut sinful a cos u

W O E LE 2T O E TE IT

Fu asin u sinful acostulsin V O

I a cos u cos ul asin u cos u a sin u

Fux in i j K
a sin u sinful acostulsin V O

a cos u cos VI asin u cos u a sin u

I a'cos u sin u

j a'sincu sin u

K a'sin ul sin u cos u a'cos u sin ul cost



 

a cos u sin u a sin u sin u a sin u cosh

Irix ri l all cos u sin u t a sin u sin u

a sin v cos V

Isincultasinculcost
a sin V

SA Sj fo a sin ul du du

41T a



 

x SA of z x y w x y I 1

Sohn Flu u u u u't v u't v's I

Fu 1,0 Zu

I o I 2V

e i j K

Fux Fu I 0 Zu 24 Zu I

0 I 2V

truth l F4uÉ u rcoso

u rsino
SA SS FÉ4dA
Stf rF4r drdo

etc



 

Lem When Ecu u u u flu ul for un in D

SA of graph SA of surface

of f over D F UN u v flu u



 

urface Integrals

Not S surface w param Flu vl w un in D

f x y Z fan on IR
Divide D up into rectangles Rig
Spse Area Raj Su su

Sample Cut VI

Jefn ffs f ds Is It Ej flitui v51 SA of F Riz
I b Ei j.fcrcut.us Irixril su su

If flicuni tin ril da



 

example SS x'des where S unit sphere

Sohn F UV cos u sin u sin u sin u cos u

Irix Fu sin v from before

ffs x ds fo cos u sin ul dudu

f cos u du Jo sin v du

etc



 

ample SS Zds where S y x z O Exel Oe Ze 2

Sohn o f UN U U V2 V OSU 21 O E V E 2

ri 1 1,0
Fu O Zu I

Fu Fu T j K I 1 2v

1 I 0

0 Zu I

truth 4oz
a 2 402Sfs ads So'S vF4u dudu
da su du

So f Ira dadu

I 3 18312 2312



 

efn If S is a union of piecewise smooth surfaces
Si Sn then

Sff as É Sfs f ds



 

ample Sfs ds where S is part of surface w sides the

cylinder In w bottom 42 0,711132
that is bounded above by Z It x

Sohn Draw

Ole
o f u u cos u Sin u V Ot we 25 It cos u Z V

Fz u u V cos u Vsin u O OE UE 25 O E V E I



 

F u since cos u O

riv o o I

i I KFun x Fiu

f since costa o

o o 1

cos u sin u O

Liu x ri I

Sfs Eds

fits v du du

ft't I I coscu du

J I It 2costult cos u du

It t k fo cos'm du



 

T t fi I It cos zu du

IT t I t O

I
Sfs Eds SS O linxril dudu 0

Sf z ds 3412



 

Orientations

efn A surface S is orientable if one can choose a

normal vector at every point in S st the

normal vectors vary continuously over S

If S is not orientable it is said to

be non orientable

An orientable surface has a notion of up dow

A choice of normal vectors is called
an orientation
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