|6-F. Surface Tn\-ejm\s » Vector frelds

4% Dek Giiven an orientable Surface S parametrized by Feuv)
T ot Tmportant

on O doMoin D’ +he Su‘rfuce Tn\‘egm\ (o¥ Q\ux) cf(‘

a vector {ze\A E over S Ts
SSS?'A_S‘ = S\D?(?Lu.v))'(?uxﬁ')é'\
Note () Tk T & a velocty {reld of a flod, then +he flux
SSS?‘Ag & +he vote of flow across S.

Y

(2) The oviewtakion of S Ts defermmed by the dicection

of norwmal vedtors

oriented up ward orievved downward

<NCB) The Surgo\ce ?\r\‘\‘e%\*a\ DQ o veckor -G‘(e\é Aevenés own
the ovientofion of +he surface

= - - _ —\‘ -
ff, F-d3=-§ 73
where =S 15 the surface S with +he oppestte orientation.
(4) I W denctes the unte normal  vedtoe & S, thew

IS =[[ - wds

Scalar

%Thic ¢ usekul @& S @ o sphere or o €lot Surtace



Ex Let S be +he port of 4he plane ¥+4+2=) thor |tes T
the fiest ockont. Fmd the upwaed flux of +he vector
reld Tong.2) = (2, €, %+9) across S

Sol 2

@BW
% R shadow O <
Xt4r 2=\~ TRAXY

S T paramefrized by ?\u\g\ = (%4, \=%-4)
The domoin D T guen by oexél, 0eysi-%
= (o, =V), Fy = (00 )

ociented apward

SToxy = (L)
\V)

©

= M o Y
SSS F-dS = SXDF(r(x.t\))'(?ﬂ?S)AR
HGY :\» (Rary) = O, %) QL) = X%

—\ —% \
=‘) das S \0 x+\A3<\$ =S Q=) O+ 1) dx
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X=
o v \
e A = |~ T
4 3 2

A=v



Ex Let S be the part of the paraboleid 222-¥-4" that
ltes ™ 4hwe cone 2 = x"«-f, Find 4the Jdownward £lux oF
the vector Q‘(e\é \E‘cx.‘;,%)= (‘3,—&2) acvross S

N Y

X
\‘) Totersection = 2= 2- K- ‘SL and 2= X% ‘\1

22=2-2 2 2=1, % 3 X34 =\
220

S ?qmvv\e'rﬁzeA oy ‘r"u\g\ =(%X,Y, 2- xx“;_)

The dowmain D s guem by x”‘«—‘f c\
?*=(\(O‘ -1*), -r_?s = LO‘\l -)’j)

S0 "?:\ = (2%,29, V) : orented u\wwé
\Y}

ff 743 = - ), FeRop)-(Fary) dA
oppostie odentorion

2 >y, = 2- - L.
PR (Foafy) = (4% 2o (2029, 107 2779

In ?o\QY ccordinatres , D 5 ofven by 0£6 420, vpersl .

Jocobian

SSS ?Ag -7 Sgol~xm- “LAA =" S:ﬁgo‘ (2=v) \“ng‘Ae



#Q Consider the Tmverse Sguave %e_\A

— _ X Y 2 \
F(*‘ﬂ‘%\ = ( (xmfjtf%z)wz ) (xa.‘_‘jtf%z)wz ‘ (xm_tjx_‘.%z)wz

Frad SSS ?Ag where S @ o sy\r\ere cenvered ot

the orio, orlented outward .
Let R be +ve codius of §
3 S 7o guen by Xyt 2= R
~ o level sucfoce ok
3 fogz) = (e’
3 A norwmal veckor of S Ts

9§ = Qax.29, %)

The uwivy vormal vector & ¢ i qiven \03 T
o vb o oexayer) | K92y | (%
- T VR,

L2
19T\ J4srag+ad” 2R R B |

76 orented outward (\707“*7“3 awesy tom the or’*g{(v‘)
SSS F-d3 -Sgs 2w ds

- -Y-\\ - )(Q 9 + X —
-F R( )(L‘("jl‘ﬂ’ 2_1 )3/2 R( X"‘(“jl‘ﬂ’ 2_2 )3/2 R( K .‘_‘j %)
g R

S| 743 = = ds = = Aea(S) = = 4T¢" = [4T

Aven ok spuere




