Standavd 13 Triple Integrals - Rectangular Coordinates
Triple Integrals

The next step up from integrating over a +wo-dimensional region is integrating over a thvee-dimensional region Tt should come

as no surprise that we use o triple integral to integrate over o three-dimensional region. The general triple integral is
§§0c Plx.y.2) dV.
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Over Yhe box B= fa,blx CedIxCr,s1 = £ix,y42)| asx2b, ceyed,rezest, the Yriple 'm*eem\ §§Se Flx,y,2)dv= Ss, S: 52 fx,N,2) dxdy da.

Evaluate  §§fg 8 xyz dV for B= 2,31x(1,21x (0,13

Recall the calculus T explanation of the double integral : A 52 gux) -9 x> dx = §, S:::) 1 dydx. Me can make a similar asserbion for
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We have three woys Yo describe a general region in tnree-dimension:
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~_ 7 Dis the shadow region in the xy-plane
SSSE flxy,z) dV= SSD [S:“::? fxnp) dz ) dA

%:I‘-l!,\,)




wy E:=f (g, 2\ (4,200, taly,2) &xe¢ thiy,2)3

2z
x=u{(\ht) t

AU\
" \ \ Dis 4he shadow region in the yz- plane
: ) ) {15 P2 dy= 55,00 piayed dx]dn
LY
Xz Uqly, )
x &=
Y

Determine the volume of Hhe region Hat lies behind the plane xvyte=8 ond in front of the vegion in ¥ne yt-plane that is bounded by
220y and 2:3/u-y.
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The last example highlights e fact that some regions are better described using slices of o circle #han rectangles. ks a thought
exexcise, imagive what the x,y,z bounds would be for o cone or a sphere and if they could ve simplified with vadii and angles.



