TRIPLE INTEGRATION

Wednesday, May 19, 2021 4:00 PM

EVALUATION OF TRIPLE INTEGRAL.:
For the purpose of evaluation, it can be expressed as the repeated integral
_ (X2 (Y2 (22
1= fxl fyl le f(x,y,2z) dx dy dz
The order of integration depends upon the limits.

Let z; and z, be functions of x,y.i.e. z; = f1(x,¥),2, = fo(x,¥), let y; and y, be functions of x, i.e.
v; = 04(x),y, = @,(x) and x; and x, be constantsi.e. x; = a,x, = b then the integral I is evaluated
as follows:

_ (x2=b (¥2=02(x) rz2=f2(xy)
I - fx1=a f3’1=®1(x) Zl=f1(X,y) f(x, y; Z) dx dy dZ

TYPE I : WHEN THE LIMITS OF INTEGRATION ARE GIVEN
Evaluate the following integrals.
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TYPE Il : WHEN THE REGION OF INTEGRATION IS BOUNDED BY PLANES

1. Evaluate [[[ x?yz dx dy dz throughout the volume bounded by the planes
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2. Evaluate [[f dx dy dzover the volume of the tetrahedron bounded by x = 0,y = 0,z = O,ﬁ + % + E =1
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dx dy dz
3. Evaluate [ff (1+’;+§+ 3

-over the volume of the tetrahedronx = 0,y = 0,z = 0,x + y + z =1
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Evaluate [[f(x + y + z)dx dy dz over the tetrahedron bounded by the planes x = 0,y = 0,z = 0and
x+y+z=1 (HW)
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Evaluate in terms of Gamma function [[f x!"1y™ 12z""1 dx dy dz throughout the volume of the
tetrahedron x =2 0,y 2 0,z 2 0,x + y + z < 1.
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6. Evaluate the integral fff xyz? dv over the region bounded by the planes x = 0,x = 1,y = -1,y = 2,
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