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@ X campo de velocidades de un rio
@ S una represa (superficie)

¢ Cuantos m®/seg pasan por la represa?
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@ Dj; c D chiquito

@ P = paralelepipedo formado por X, ¢,Au, ,Av

@ Vvol(P) = |(X, d,Au, ®,Av)|

@ cantidad de fluido que pasa por el paralelogramo tangente
x unidad de tiempo
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@ S = d(D) superficie con D = [0, 27] x [0, 7]
@ ®(0,¢) = (cosbsin ¢, sin b sin ¢, cos ¢)
@ Calcular [[,rdSconr=(x,y,2)

o [[,rdS = [[,r(dy A d,)d0dS
o

cosfsing sinfsing cos¢
r(PgNdy) = | —sinfsing cosdsing 0
cosfcos¢ sinfdcos¢p —sing
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@ S = d(D) superficie con D = [0, 27] x [0, 7]
@ ®(0,¢) = (cosbsin ¢, sin b sin ¢, cos ¢)
@ Calcular [[,rdSconr=(x,y,2)

o [[,rdS = [[,r(dy A d,)d0dS
o

cosfsing sinfsing CcoOsS¢
r(PgNdy) = | —sinfsing cosdsing 0

cosfcos¢ sinfdcos¢p —sing
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@ ®(0,¢) = (cosbsing,sinédsin¢,cos ¢)
@ Calcular [[,rdSconr=(x,y,2)

(<) ffq) rdS = ffD r(dg A ¢¢)d9d¢
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@ orientamos la esfera unidad

X2+ y? 422 =1

@ con la normal exterior

r
n=-
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@ S dada por z = g(x, y) orientada por
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(_gX7 _g}/v 1 )

\/9% + g7 + 1

n =
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@ S dada por z = g(x, y) orientada por

(_gXa _gy’ 1)

\/9E + gF + 1

n =

@ apunta hacia arriba

z

exterior

“~—

la parametrizacion

o(u,v) = (u,v,g(u,v))

interior

y
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@ S dada por z = g(x, y) orientada por

o
(_gXa _g}/’ 1)

\/9E + gF + 1

n =

@ apunta hacia arriba

z n

la parametrizacion

exterior

o(u,v) = (u,v,g(u,v))

interior

“~—

y conserva la orientacion
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@ el elemento vectorial de superficie depende de la
parametrizacion
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@ esfera de radio R: x2 + y? + 72
@ orientada con normal exterior n = £
@ orientacion que preserva orientacién

@ Rd(¢,0) = (cosbsin g, Rsinfsin ¢, Rcos ¢)
°
as = (¢¢ A ®g)dpdh
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@ esfera de radio R: x2 + y? + 72
@ orientada con normal exterior n = £
@ orientacion que preserva orientacién

@ Rd(¢,0) = (cosbsin g, Rsinfsin ¢, Rcos ¢)
°

dS = (d4 A g)dpdd = nR? sin pdodo
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e z=12 D:

x>+ y?<25
e r=(x,y,2)
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X2 +y2 <25
@ Calcular [[grdS
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e z=12 D:

e r=(x,y,2)
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flo -

X2 +y2 <25

// (x,y,2)[(1,0,0) A (0,1, 0)]dxdy
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e z=12 D:

e r=(x,y,2)

@ Calcular [[grdS

flo -

X2 +y2 <25

/ / (x,y.2)[(1,0,0) A (0, 1,0)]dxdy

D

= //(X,y,Z)-(O,OJ)dxdy
D
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0 z=12 D: x2+y?<25
°r=(xy,2)
@ Calcular [[grdS

//SrdS - //D(x,y,z)[(1,o,0)A(o,1,0)]dxdy
= //D(X,y,z).(o,o,ndxdy

= / / zdxdy
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ejemplo 4 - integrales sobre graficas
0 z=12 D: x2+y?<25
e r=(x,y,2)
@ Calcular [[grdS

//Srds _ //D(x,y,z)[(1,0,0)/\(0,1,0)]dxdy
_ //D(x,y,z).(O,O, 1)dxdy
= / /D zdxdy = 12area(D)
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ejemplo 4 - integrales sobre graficas
0 z=12 D: x2+y?<25
e r=(x,y,2)
@ Calcular [[grdS

//SrdS - //D(x,y,z)[(1,o,0)A(o,1,0)]dxdy
= //D(X,y,z).(o,o,ndxdy

= // zdxdy = 12area(D) = 3007
D
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//Sde://Df(d)(U, v))||®u A by || dudv
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/ / fdS — / / F(S(u, v))||Py A Sy || dudy
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DA



flujo
000000

integrales sobre gréficas

resumen

orientacion de superficies
000000000000 00000e

//Sde://D f(o(u, v))[|Py A by duav

dS = [Py A by

//SXdS=//DX.(d>u/\¢V)dudv

DA
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//Sde://Df@)(U, V)| ®y A Sy || dudy

//SXdS=//Dx.(q>u/\¢v)dudv

dS = (d)u VAN ¢v)dUdV
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