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156 TRIPLE INTEGRALS

1-D: Break up an interval into subintervals.
2-D: Break up a rectangle into subrectangles.

3-D: Break up a box into sub-boxes.

B={(.t,y.z)|a£x$b.cﬁyéd.rézﬁ-.s}

Bijr = [xi-1, x:] X [¥-1, ¥ X [ze-1, 22]

The triple integral of f over the box B is

I m n
lf@yav= lm 33 3foctiytozi)av | T —
if this limit exists. AV=AxAyAz C/ -
¥y

We can simplify the writing of this as follows:

j:[ f(x- Y, Z) ay == '_ml;'?l 2 i if(xfs Yis zﬁ) AV
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if we choose (x3es ¥ 200) = (x5 yj 24)
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FUBINI’S THEOREM FOR TRIPLE INTEGRALS If f is continuous on the rectan- Cﬁ ‘ L
gular box B = [a, b] X [c, d] X [r, 5], then avat

2,
m‘f(x,y, z)dV=ffff(x.y,z)dxdydz =Lb_[’ff(x,y,z) dydzdx= Im-b?\@ﬂg_

XYz KTy, yxF, TX %X‘g/ TYyx

There are P(3,3) ways to permute the order of integration: That means 3*2*1 = 6 ways.

The triple integral over a general bounded region E

2=uy(x,y)

flx,y,2)dV = a"'["ﬂf(ﬂ:, y,z)dz | dA
| e (x.3)

z2=uy(xy)

FIGURE 2
At 1 sokil regan Now for Type I and Type II projections beneath the Type 1 solid:
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_[Uf(x, wa)av= """ [ f(xy,2) dzdy dx

FIGURE 3
A type 1 solid region where the
projection D is a type I plane region
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FIGURE 4

A type 1 solid region with a type IT
projection



15-6-notes.notebook

A solid region E is of type 2 if it is of the form

E={x2|(2 €D, uly2) =< x = uly,2)}

[ rey.2av=f [ [ ftam2) dx] dyd™
E 2 o
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A type 3 region is of the form

E={(xy2) | (x2) €D, mlx 2 <y < ulx,2)
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FIGURE 7 A'type2 negion T\/PG I FIGURE 8 A type 3 region
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9-18 Evaluate the triple integral.

10. [[[, yz cos(x?) dV, where
E={xy2|0=sx=<1,0<y=<x x<z=<2}
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12. m} y dV, where E is bounded by the planes x = 0, y = 0,

=0,and2x + 2y +z=4 (0,0,4)
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13. ffj} x‘e” dV, where E is bounded by the parabolic cylinder

z=1-y andtheplanesz =0,x = 1,and x = —1
P T T

( ( /~j7’
AR { g g dx &X c’v
O Y- 0

/N2
vy
(¢,1,0) YT ooves T L

RPN f}ﬂ/
L} QA'!'S IW(QG o Jdo
\A_,'!:Mro\‘( ‘)

o Jug"' /Qw@@'-«p tje V\_Q\/‘w\po\j,

(q v = f § gxev dudy dx g'g [He]dw
g gi n'&eg S( S@_ve”)a dx -_Y [7 (vﬂhmyej

/

I

\

j{ Y-‘( O 1(\+w\93' (&£ (o wlol i B] I
, Sh:er _le/w\ﬂ\}"‘ ) &““ - ] 3000

Z

3

d



15-6-notes.notebook November 01, 2018

I5. [[f, x*dV, where T is the solid tetrahedron with vertices
(0,0,0), (1,0,0), (0, 1,0), and (0,0, 1)
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19-22 Use a triple integral to find the volume of the given solid.

19. The tetrahedron enclosed by the coordinate planes and the
plane2x + y +z =4

Trteesphs & (o 0, W,0,4,0), (2,0,0)
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33. The figure shows the region of integration for the integral

1 1 l=y
) o T:
JuJ:', e f(x,y,2) dz dy dx T I

Rewrite this integral as an equivalent iterated integral in the
five other orders.
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34. The figure shows the region of integration for the integral

J‘t: .[::“r‘ jglﬂf(xr y,z) dy dz dx

Rewrite this integral as an equivalent iterated integral in the
five other orders.
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