PAGE  
1

[image: image1.wmf]Â

                        CÁLCULO IV – ENG.CIVIL – 1° SEM/2003 – AULA 13

Calculando as integrais duplas para Região 
[image: image79.bmp] não – retangular

         Sejam as regiões 
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2 no plano xy onde 
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 é não – retangular .
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x = h2(y)
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Temos :

Teorema

1 ) Se 
[image: image10.wmf]Â

 é uma região do tipo 
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1 na qual  f(x,y ) é contínua, então :
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2 ) Se 
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 é uma região do tipo 
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2 na qual  f(x,y ) é contínua, então :
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Exemplos :

1 ) Calcule 
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       u = y2


du = 2y dy
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2 ) Calcule 
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 na região entre y = 
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 , y = 
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 , x = 2 e x = 4 .

Resolução :

      y
     y = 
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◙ Considerando 
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 do tipo 
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1 temos . . . 
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◙ Portanto . . .  
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3 )  Calcule 
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 na região entre y = -x + 1  , y = x + 1  e y = 3 .

Resolução :

◙ Considerando 
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 do tipo 
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y = -x + 1 
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 x = -y + 1 
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 h1(y) 

    Daí : 

                y = x + 1 
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 x = y - 1 
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 h2(y) 

    Como y = y 
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-x + 1 = x + 1 
[image: image43.wmf]Û

-x – x = 1 – 1 
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 -2x = 0 
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  x = 0  e   y = 1 .

◙ Portanto . . .  
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4 )  Calcule o volume do sólido limitado pelo cilindro x2 + y2 = 4  e os planos y + z = 4 e

       z = 0 .

Resolução :


     z

                                                                         z = 4 - y


   y
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y


      x
x2 + y2 = 4
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Temos :

     ◙  x2 + y2 = 4 
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 x = -2  e  x = 2

     ◙  y + z = 4 
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 z = 4 – y  ( plano superior )

     ◙  z = 0 
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 Plano xy (  plano inferior )

Portanto . . .

V = 
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●Voltando para a aula nº 5 temos , pelo caso I . . .
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 EMBED Equation.3  [image: image60.wmf]®
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●   Voltando para a  variável original “ x “ ...

 

     Como 
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Daí , 
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Portanto  ,     
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                                    Mudança de diferencial

Exercícios :

1 ) Use a integral dupla para calcular o volume do sólido limitado pelo cilindro x2 + y2 = 9 

      e os planos z = 0 e z = 3 – x .

2 ) Calcule o volume do sólido ( Tetraedro ) abaixo :

                                                                                                                              **


z
y



                       3                                                                                   6
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y
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 4

4
x

** Basta fazer z = 0 em 3x + 2y + 4z =12, portanto y = 
[image: image70.wmf]6

2

3

+

-

x

.

3 ) Faça o exercício 1 sem efetuar a mudança de diferencial .

4 ) Faça o exemplo 4 sem efetuar a mudança de diferencial .

3x+2y+4z=12 � EMBED Equation.3  ���z= � EMBED Equation.3  ���
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Obs. : Este desenho refere-se 


           somente ao plano xy .
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