Integrais Multiplas com Maple 18
Prof. Doherty Andrade
|:> with(plots) :

Y Retangulares 2D
Regido 2D: {u(x) <y <v(x),a <x < b}
> plot( [ -+ 4,3 x], x=-12..6,y=-15..12, color = [ black, red]); #regiao entre duas curvas
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> solve( - 4+4=3 X, x);
i -4, 1 (1.1)
> plot([(x+1)-(x—2),1x+1],x=-2..6,y=-8..12, color = [ black, red]);
#regiao entre duas curvas




> plot( [xz, x], x=0.1,y=0..1, color = [black, red]) ; #regiao entre duas curvas
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> plot3d(4 — e —y2, x=0.1,y =x* ..X, filled, axes = box, style = surface, orientation = [ - 115,
801);




>
> plot3d(xy, x=0.1,y =y ..X, filled, axes = box, style = surface, orientation = [ -115, 80] ) ;
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> Student| MultivariateCalculus || Multilnt] (x-y, y =x2 X, x=0..1, output = steps ) ;
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> Student][ MultivariateCalculus [ Multilnt] (x\/ 4 — x2 ,y=0.2-Pi, x=1.2, output = steps );
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> Student| MultivariateCalculus || Multilnt | (x-y-z, z=1—x—y..10 -y —yz, y — ¥ X, x=0
.1, output = steps)
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| >
> Student| MultivariateCalculus | [Multi]nt]( I +xx+yvy,yp P —x—2.x+ 1,x=-2.3,
0utput=steps)




J J (x2+y2+l)dydx
T2°2 _x—2
3
_ I 3, 2
= (?y +x y+y) dx
—2 y=x2—x—2..x+1
r3 3 2 3
_ (- +2x+3) + (ngl) _ _’3‘_2) —x2+2x+3)
T2
dx
4 4 7 6
_ [ _5x x+1)" x | x 2 l7xj
(12+ 12 a T TINETS
x=-2.3
800
— 1.5
i 0 (1.5)
> Student| MultivariateCalculus || Multilnt | (x-y-y, y = ..\/7, x=0.1, output=steps)
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> Student| MultivariateCalculus || Multilnt | (r\/ 4 — 7 ,t=0.2Pi,»=0.1, output = Steps)
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> Student| MultivariateCalculus || Multilnt](r(r-cos(t) +r-sin(¢) +1),¢=0.2Pi, r=0..1,
output = steps)
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> Student| MultivariateCalculus || Multilnt | (x-y, y = 3x+ 2,x=0..2, output = Steps)
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> plot3d( P42 v, x=1.2,y=0..1, filled, axes = box, style=surface, orientation=1[ - 115,

801);
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> plot3d(xy, x=0.1,y =y ..X, filled, axes = box, style = surface, orientation = [ - 115, 80]);
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V Visualizando Regioes de Integracao em coordenadas
Cartesianas em 2-D

Para trabalhar com as coordenadas cartesianas x e y, selecione o elemento de area dA, que ¢ ou
dy dx ou dx dy, e entdo entre com o integrndo e os limites de integracao apropriados.

Calcule o valor da integral ou exatamente ou numericamente.

Obtenha o grafico da regido plana de integracdo e a regido 3D que estd determinada pelo
integrando de pelo limites de integracdo.

Evalie ” Y(x,y) d4 e esboce o grafico da regidao R
R
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Regido 3D: {zl(x, y) <z <z, ),yl(x) <y< yz(x), a <x< b};

2

{a <xand x <b,y,(x) <yand y <y,(x),z(x,y) <zand z Szz(x,y)}

@2.1)



> Student| MultivariateCalculus || Multilnt | (2 x-z,z=0.. P42 y,y=0.1,x=1..2, output
=steps);
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¥ Visualizing Regions of Integration in 3-D Cartesian
Coordinates

Working in Cartesian coordinates x, y, and z, select a volume element dv. (There are six possible
choices: dz dy dx, dz dx dy, dx dy dz, dx dz dy, dy dx dz, dy dz dx.)

Enter an integrand and the appropriate bounds of integration.
Compute the value of the integral either exactly or numerically.
Obtain a graph of the 3-D region determined by the limits of integration. The bounding faces for

gray _brown red

the region of integration are drawn with the following color-coding: J J Y dv.

vellow~ green “blue

Evaluate JH Y(x,y,z) dvand Graph R
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V¥ Polares

Regido: {rl(e) <r< rz(e),a <0< b}

> Student| MultivariateCalculus | [Multi[nt]( (rz) ,#=0.. cos(theta), 6 =0 ..Pi, coordinates
=polar[r, 8], output = steps);
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> Student| MultivariateCalculus || Multilnt | (3 sqrt(rz) ,7=0.2 cos(theta), 6 =- % ..%,

coordinates = polar| r, 0], output = steps ) ;
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=polar[r, 8], output = steps);
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> Student| MultivariateCalculus | [Multi]nt](exp( —rz) ,¥r=1.2,0=0.2 Pi, coordinates

(3.2)
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Y Visualizing Regions of Integration in Polar Coordinates



Working in polar coordinates 7 and 0, select an area element dA4, either » dr d6 or r dO dr, then enter
an integrand and the appropriate bounds of integration.

Compute the value of the integral either exactly or numerically.

Obtain a graph of the planar region of integration and the 3-D region that is determined by the
integrand and the limits of integration.

Evaluate U ¥(r,0) d4 and Graph R
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V¥ Cilindricas
Regido: {zl(r, 0) <z<z(r0),r(0) <r<n(0),a<6< b}
[>
> Student[ MultivariateCalculus [ Multilnt](1,z=0..8 — r cos(theta) — rsin(theta) , 7=0..5, 0
=0..2 Pi, coordinates = cylindrical[r, 0, Z], output = steps );
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> Student[ MultivariateCalculus [ Multilnt](z,z=r..1,7=0..1,0=0..2 Pi, coordinates
= cylindrical [ 7, 0, z], output = steps ) ;




2 11
[ Hrzdzdrde
0 0°r
1
2nf 2
rz
= —— dr do
0 z=r..1l
271 1
( 2
_ ( r( I3 +1) drd6
Jo 2
0
2n
_ 1 4,1 2
= g r o+ v de
0 r=0..1
271
_ L
2 de
70
_
8
0=0.2m
in 4.2)
. 4 .

Y Esféricas

I_{egiﬁo: {pl(q), 0) <p<p,(0,6),0,(0) <0=<0,(0),a<6< b}

> Student| MultivariateCalculus | [Multi]nt]( p,p=0.1,06=0.Pi, 0=0..2 Pi, coordinates
= spherical[p, ¢, 0], 0utput=steps);
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coordinates = spherical [ p, 0, 0 ], output = steps ) ;

(5.1)
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> Student| MultivariateCalculus [ Multilnt ] ( pz, p=0.1,¢=0.Pi, 0=0..2 Pi, coordinates
= spherical|p, 0, 0], output = steps) ;
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> Student| MultivariateCalculus || Multilnt | (p, p=0.1,06=0.. %, 0=0..2 Pi, coordinates

= spherical|p, 0, 8], output = Steps) ;
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VY Visualizing Regions of Integration in Spherical Coordinates
Working in spherical coordinates p, ¢, and 6, where x = p sin(¢)cos(0),y=p sin(¢)sin(0),

2
z=p cos( ), select a volume element dv. There are six possible choices, namely, p sin(¢) times
any one of the following:

dp do d,
dp do do,
do dp de,
do do dp,
do do dp,
do dp do

Enter an integrand and the appropriate bounds of integration.




Compute the value of the integral either exactly or numerically.

Obtain a graph of the 3-D region determined by the limits of integration. The bounding faces for

gray _brown red

the region of integration are drawn with the following color-coding: J J Y dv.

vellow~ green “blue
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Plot Clear Graph

Clear All
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VY Area de superficie
Domain: {u(x) <y <v(x),a <x <b}
> Student| MultivariateCalculus][ SurfaceArea] (x~y, x=0.1,y — ..X, output = integral) ;
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> Student| MultivariateCalculus][ SurfaceArea] (x-y, x=0.1,y = ..x) ; evalf (%);
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> Student[ MultivariateCalculus ][ SurfaceArea] (x, x=0.1,y =y .x) seval(%);
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> Student] MultivariateCalculus][ SurfaceArea] (x~ y,x=0.1,y — ..X, output = integral ) ;
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> Student| MultivariateCalculus || Multilnt | (x-y, y =x2 X, x=0..1, output = steps ) ;

1 x
[[xydydx
Yol
1
xy
= 5 dx
0 y—xz..x
1
_ x(—x4+x2) A
] 2
0
_ (. L 6. 1 4
( T x + 2 x)
x=0.1
1
2 (6.5)

> Student| MultivariateCalculus || Multilnt | (xz —|—y2, x= ‘% ..\/7, y=0..4, output = steps ) ;
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