Calculo Il

Integral dupla

Prof. Adriano Barbosa
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Integral dupla:
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Se f!x= y) = 0, o volume do solido acima da regiao R e abaixo grafico da fungao
é dado por:
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Exemplo: Estime a=fea do solido acima da regido R e abaixo do grafico da funcao abaixo

R =1[0,2] x [0, 2] fx,y) =16 — x* — 2y
<0 co
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Exemplo: Estime @=&#ea do sélido acima da regido R e abaixo do grafico da funcao abaixo

R =[0,2] x [0, 2] f(x,y) =16 — x> — 2y?
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Exemplo: Estime-e=area do sélido acima da regido R e abaixo do grafico da funcao abaixo

R = [0, 2] x [0, 2] f(x,y) = 16 — x* — 2y?
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5 VO lmima
Exemplo: Estime-a-area do solido acima da regido R e abaixo do grafico da funcao abaixo

R =[0,2] X [0, 2] f(x,y) = 16 — x> — 2y?
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V=3 3 F0y) AA = f(1,1) AA + F(1,2) AA + (2, 1) AA + (2, 2) AA
o = 13(1) + 7(1) + 10(1) + 4(1) = 34






(aym=n=4,V=41.5 (b)ym=n=8,V= 44875 (c)m=n=16, V= 46.46875



Exemplo: R ={(x,y) | -l =x=1,-2=<y=2}
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Exemplo: R ={(x,y) | ~l=x=<1,-2=<y=<2}




Exemplo: R ={(x,y) | ~l=x=<1,-2=<y=<2}




Propriedades
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Integral Iterada
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Integral Iterada
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Integral Iterada
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Integral Iterada

(a) Using 5 disks, V= 4.2726 (b) Using 10 disks, V = 4.2097 (c) Using 20 disks, V = 4.1940



Integral Iterada
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Integral Iterada
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Integral Iterada
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Integral Iterada

R =1a,b] X [c, d]



Integral Iterada

R =[a,b] X|[c d]



Integral Iterada
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Integral Iterada

A dx = | [ ["fouy) dy] dx o




Integral Iterada




Integral Iterada
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Analogamente

Ld Lﬂ f(x,y)dxdy = f [Lb f(x,y)dx ] dy / =




Exemplo: J{: Jﬂf X*y dy dx



Exemplo: J; Jﬂlg X*y dy dx



Exemplo: J; Jqlz X2y dy dx



Teorema de Fubini: Se f é continuaem R = {(x,y) | a<x=Db,c <y = d}, entdo

|| fx.y)da = J':’ f F(x,y)dy dx = f J': F(x, y) dx dy
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Exemplo: ([, (x —3y*)dA, R ={(x,y) | 0=x
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Exemplo: ([, (x —3y*)dA, R ={(x,y) | 0=sx=<21=sy=<2}

=) JJ (x — 3y2)dA = Lﬁf (x — 3y3)cgdx = j:[xy — y3])] dx
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Exemplo: ([, (x —3y*)dA, R ={(x,y) | 0=sx=<21=sy=<2}
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Exemplo: ([, ysin(xy) dA, R =[1,2] X [0, 7]
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Exemplo: ||, ysin(xy) dA, R = [1,2] X [0, 7]

ﬂ ysin(xy) dA = f[f;y sin(Xy) dﬁ dx
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Exemplo: ([, ysin(xy) dA, R =[1,2] X [0, 7]

- . i u= dv = sin(xy) dy
JJ y sin(xy) dA = JI“ Jﬂ y sin(xy) dy dx

R du = dy ~ cos(xy)




Exemplo: ||, ysin(xy) dA, R = [1,2] X [0, 7]
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Exemplo: ||, ysin(xy) dA, R = [1,2] X [0, 7]
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Solucéao alternativa:



Solucéo alternativa:

” y sin(xy) dA = LWBIE y sin(xy) dﬂdy = jﬂ” | —cos(xy)|\_} dy
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Suponha f(x,y) = g(x)h(y)
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Suponha f(x,y) = g(x)h(y)
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Suponha f(x,y) = g(x)h(y)
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Suponha f(x,y) = g(x)h(y)
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Exemplo: R = [0, 7/2] X [0, w/2]
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