15.6. Triple mtegrals : exawmples

Note There ave two woqg to Seb up o triple TV\’fegm\_

M Progec\’(o\/\ method |
Step |. Chovse +he tanermost  varable .
[—\Si'e\) 2. Fwd 4he lounds for 4he outer double Tn’regra\
by looking af the  Shadow
Step 3. Tmd +he bounds for -the Tnermest fn*\'ef)m\.

() Cross Sec¥iown method
the outermost varioble

S'\'e? \. Choose
e S’\‘e\) 2. Fwd twe bo wnds Qw +he outerwost e gm\
@ by \ookTngy of exkveme valuwes

KS‘\E" 3. TFmd +he bounds for “he Tmer double Ttegral
by lookwg ok “he Cross Section .

Remack The Pwro:;ec:\’(o“ method V‘e%\f\f es 0 3-dJdimensional

Sketch » pud with v um a\gebra .

The oross section wmethed ouly reguives a
9-dimensional sketch, but  with heoNﬁ olgebra .
Tor the esowm, NJou Con Use the metwod of

Jour pre fecence .



é_ let © be the coltd bounded by +he plaves
X=0., 2=0, X=9Y, K+ = 2. Estpvess the volume

ok E as a viple ?v\’ream\ @ the onder dudxdz

Sol | ( Projection method )

X-\-'-S{»% =2 * Q ?\CW\Q
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of LS.. 1-R-2 *’Tﬂ*erce?‘\‘ = 2
\3-@\&7&&?\‘ = 2
2-lercept = 2.
2 3
% X=3 o 9%

Tor the outer double Tﬂ\“ecam\, \ook okt the shodow D

on the w2-plane :
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Sol L (Cruss section method )

The outermost Tteqral 16 Witk vespect o dz.

The ‘oo\on«ﬂ equations > X=0, 220, X=9Y, wryt2=2.
The efreme volmes occur ok the  Twtersecrions :

X=0, ¥=Y, Y494c2=2 9 2=2.

The bounds o 2 are 0&TL2.

Tor the Toaner double Tvx’te3m\, look af +he cross

Secylon  witW  cons¥ant T

The boundary eguations : X=0, X=7, X4y 2-2 .

= Tavecsecyion = X=Y ond Xt9=2-2.
or 4R - a1
D X=2Y)= -3

The bounds ore guea by

X R \-iz REq & 2-%-2

_1dv =( g’ g‘i &w% 1 dyduda \
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Cop
E}_ Rewrite +he Tw\‘eam\ g-‘&xzx : 13243 dx ™ 4he

9)

oder  dudxdt.
SO\ \ (on:\e(-\-“(ov\ W\le\’\oA)

The \)O\AV\AS ove -\ﬁxe\, Xlé’j‘;\, o0& &\] .

Tor the outer double Tﬂ\‘eam\, \ook ot the shodow D
on +the w2- ?\ome :
;\2 The carve S S’(d en b:»)

\ 2=i-t or =® and  23=\"
L / *:im L‘ﬁ 3

/ o 2=\=-X" oc %=1]\-2
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A “ The bounds ave given oy
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Sol 1 (Crosg section methed )

The bounds ove - x4\,

The oukecrmost TV\‘\'e@ra\ ¢ Wwith T€S?€C\' o d2.

Fey &), 06 LY

3 pe2al-y S £l D oesl
1
X4y - &xX £\

Tor the Toner double Tite 3m\, look ot thwe Cross

Secylon  witw  consYant T

The ‘oouV\Ac\r% Conditions * —l &X £\ xléﬁ‘_\, 4&\-2.

1:3 y=r Tnberseckions : =% and 9§=\-2
\ g1 D w=t-r

‘ It | g4=-2 The bounds are quen b
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