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IS Triple integrals

Just as we Aefmed Yhe double n\-\%m\ v fw\d'tw.s of twe varabe,
Ne an deive e iwiegaals for furctvs  f Ahree Varbls. Tn siead
oE \081!3 dﬂf\m& over ¢ va‘\ﬂvh, w={(%Yy,2) U defined over
(N rtf—"mju\w bor, B, We f;wm on analeqous

Riemann Sum.

Bubini 's Theovem If f 9  contnuows on B=>(g,p] "[C»J]"[r,s‘l Yhen
d
Xg g(x.jﬁ) aVv - I:L .fob —f(x.j,z) dxdj dx.

Note : 1 15% —f\uv.,hov\s of Fwo vavidvled we bhad 4wo ?ussiblc ovders
a{ W rakton, nam\j\ dxd.tj oY d3dx Witk  three vartaber Alere
ave K i ?nss'u\\e oCders

Tn 3 caversiers, we  fypy

lobel a 3mm\ oounded veq ivn l.\j
E ad D s projectiom oty o of the planes, Tor example, #

D ohes in the xpy plare ond

E={ iy, d | (x,4)eD, ui(xy) € 24 ualiy) §

m f(x.\j,%) aV:= g ﬁu\:::) -f (x.;,%)d{] dan .
3

Example 1  Express the —f\\\ow‘ws \n’resral in the other 5 orders.

then

Ll j\r'; .(,,hj ffx.j.z) d2dy dx.

Solutron E""{(X,‘j,i)l o¢t < =P VX ¢y <, 0& X ¢ |§

WNe proyect E onty  the Xy, Y-

and  X2- Planes. Ror  the %y plare, 220,
whidha 3\'\:63 e bow«’dvb Cuvve s \js\ and
‘j——fi B S
\;ouhoh.nj Gy ves
%v e Xz-plare,
0¢2¢|-0X anrd

yz ~Plane, x=0, wh el gves
2= 0, ?"l"‘j, \j=0. Pd
Sinee X<y,

O&x ¢,
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'Drawm) Fhese reqrons:

\34~ L L 2 z= -Vx
2
yszn \OV x-.—.(\-%)
N v x=ut
A Y X 1 \ >
X

Now 14,( e ynmer '\Y\"&j\"a(s, i{ we conside, X ]c"ﬁ)
X vanges from fha surface x= O b X=yl, and Y varges
fom T 1o Yr -z f we osdee g Rt Rl s dogdher.

J:f;-,— J:-‘J ’F(x,'j.%)d‘tdjd! =L‘S:J foh’ ¥u,3,-‘e) d%dxdﬁ
:L j:,l-z L? 'f(x,j,%) dxdj dz
-, J:j L;j ]f(xly,%) dxdz dj
- L‘ S‘:‘i f;‘? 'g'("‘j'%) dy dz dx
R SR

Exampe T Evaluate fﬂ; xz dV, Where T |, e slid telvehedow
N‘\*‘& \‘e\r'\'“ej (0) o, O), (‘,o)‘), toa ')\ ) C\Y\d LOJ S, ')

T o bounded \oj ¥=o, y= 0 and 2=\
We need h ]Ciml e ng_ughbx —P Hee
plane 'va fhe oOfter bounsl. (in Nd)
Nete Hhat the vectors 7 =<1,0,10 and
b= <o, [, SPan Hu plane, So

A=< Lo, > x <o, L1720, )0

(73 nsvmal ved'w_ 5() an e tron Uy 'X"\j t+ 2 =0
ov 2= X4, Thus T={(x,.j,;)| 0£Ys 2-x, X€2%]|, ocx<l}
b\/\a

Pro)eChnﬁ ents  x2-plane
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So | \ -
S:TJT wav: f: X% dydz dx

=.S\°l L' x2(2-x) dzdx = j:’f,,' (x2* - x*3) d2dx
Dt - 3 0]

—f(3X~ $x -5xd 4% 1) dy

R PR R Sl I

E)lﬂg 3 Ser wf  On 'If\'\'e‘j“-\ gSE f(x.tﬂ.i-\ d‘}, wha <

EiL oornded bj the Q%‘M&r Y Y+32 =29 planes X=o, Y= 3x
= 0 w fns\— octant.

gb\\)-‘\"\'b\\

2 ffwﬁﬂs ’FVM« 2= T 2= q"j".
?roJeC‘hnj onty Ve >‘j'?\“"‘°:

o Y ranges »fn,m w3y to \3-3, X rarges 'frm\ 0. & L. S
e S\h- B
j\gs —fu,j)‘%) c\V: 5; X‘Sx i . ’F'(xnj.?:) d?djdy_

Jusr ey 51 dA = AD), we Vave Bt 015 14V= Vil(E).
Bampe 4 Use a tripe tnhﬁwl o fid e Volume -f
The solid enchsed oy e pavabelords y=x* 42 ond y: g-xt-R?

Solutren The o Parabelerdd nersect When  x*+32? = F-x*- 3%

& x*+3* =Y, He circle "F radius 2, center Cb y,o).
Ths e Projetivon o? E ortr Yhe )G.-?\a.kﬁ L D1l x,?_\\ ey
Ad E = ’Z(xj,;)l X't €Y £ F- -yt | xrea* 2ud,
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Su

-3~
V- 513 av- &;r(fxtﬂ.‘ 2y ) da
= fg 8- 2(x*+27) 4A.

“\OM (e r_d-s'.
= j:“ .(: (%’ 2¢*) rdvde X= :Co$9
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