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|. Sucface !:_Qiesffl:s

Let S be a sucface with
ParamzHic equa'hbn F(“:V).
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. If f(x,v,2) is a fuachon, +he
surface n'n-l-egra»l of £ over S

f;f f é&S‘ f‘f f(r(uv)lrxrldudv

? ¢ | 6'«”“/‘ ds 5 lncludes Jpccml
Name > Factois like the

urtace ~'r'in rdrdé.



Example

Calculate J'J- yt dS where S
p |

1S 4he Surface given by'-
P (uy) = S U, usialv), ueces (v) D

0% u 2| oand O&Vél’.’i.

Solution
flx,y,2) = Y-2
f(‘?(u,V)) = (u-sinlv))- (u- cos(v))

= u?. Sia(v) -co:(v)

= < 2u, sin(v) , cos (v) 5
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= <0, u-Cos(v),-'uosin(v))



= £ =u, -20"51'0(\!) ZU’COJ(V)>

-ty onl)
lru v J u® -+ 4u“(5m7(v') + cos( v))

t.

= Ju2+ 4u4

ff £dS = | IE u* sin(v)Cos(v),l ul+4u® dvdu
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o Next, nf F'(x,y,z) 'S avecl-or |
field +hen:

S Foat = [ Fue (AR
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Calculatre =
are If Fed? where :

F(‘xl‘j’%) = < X, VY 3
/

and S is 4k

! e

| pact of Hn
‘Pcmabo\ouc‘ T = xt+ * A )
=0 4o =3 ! o
Solubion

use Polar coordinatesn o
Pora melcize Surface

r(re)s= ( r.cos(0), r-sin(e), r* >
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E’(F'(ne)) - < P-COS(B)' r.s;n(g)’ 3>
Fr < cos(0), SI'A‘IB) 2r D

_ ":': L=r.sia(d), r- cos(e) o >
Fx 0= < =2c%cosl8), - 2¢*sinl6), >

), - '
F(r(r,&))' (?r x r‘e) facor of r
| 3 for rdrdé |
= 3 r- Lr . alreddy jncluded

(J Feds = f,“f.,ﬁ (3r -2¢%) drd

s
= 2m (F-49)
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2., WS{-oke.'J Theoremn

Theocem: Let S be a surface
| with boundary /nge
given by a cucve C. Le# F
be o vecdor Feld

- Whose cemponents

have Con NAveus ‘
First decivatives onS,




3. The Divergencé Theorem

" Theorem: Let S be surface Hat
C.omP|-e ‘e |\/ énclosesy o
- region of 3D space, D. Let F

bg o vec‘l-o( F\e\c‘ whose Compw\enﬂ
hove ConKnuous Hesk derivahves,

if FedS = [[f VeF dv.

b

Example

’

let S PEEE be +he surface
formed by Fhe cylinder X'+yi=4
and +he planes 2=0 and 2=3

F = (x(eae), y (Cy42Y), 2 (i)



COmpu‘e: U Eo d —S-’ .
| S

So_lu-l-ion .

N _
VeF = 3x%+ y*+ 2" + x*+3y*43*
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fz'nf?- 3 '.
[ 5(r +22)-r- dzdrde
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