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Example 1 (15.6). Compute /// 2*(y + 2)dV, where E = [0,2] x [0,3] x [~1,1].
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Definition (Type 1 Solid) A solid region E is of type
1 if it is of the form ZA

E={(z,9,2) | (,y) € D, u(2,y) < # < ua(,9)} = e

where D is the projection of E onto the xy-plane. -

\
In this case, oLl

—1 o
///fxy’ Jdv = // [/f(z,y (2,y,2) dz| dA .\-/} D >

1(z,y)

Definition (Type 2 Solid) A solid region E is of type
2 if it is of the form

E={(z,9,2) | (y,2) € D,ui(y,2) <& <us(y, 2)}

where D is the projection of E onto the yz-plane.

In this case,

// flz,y,2)dV = /// flz,y,2)dx| dA
(y,2)
)
Definition (Type 3 Solid) A solid region E is of type ]
3 if it is of the form 1
E:{($,y,2) | (.’17,2) ED,Ul(l’,Z) S?JSUZ(Q?;Z)} . Yy = Ulx, 2)
where D is the projection of E onto the xz-plane. D >
- E
In this case, U’ \K‘
uz (z, z) - o .
| ren U oonla T
w1 (z,2) ’ J
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Example 3 (15.6). Consider the triple integral /// 6y dV, where T is the tetrahedron with
T
z

vertices at (0,0,0),(1,0,0), (0,1,0) and (0,0, 2).
(a) Write the iterated integral with all siz possible orders.

The f/ane pm!in] //mudl (10,9 (el 0 and (24,2

/S 2zt 20 FZ = 2.

Projectron of 7 6nts 7//;/“”2 ;
The jntfersoction of Xt Xf Z = £ and = 'P/Meg XS

f“*z/:Z@nyT—/ N
Type xt Y =)
D=ftxy) 0cx sl osy<i-X §
\“9(

T:{(x,ly) ('05/5//054617').

Z

lype T
Aﬁ/ iﬁf-ﬁ/.{—.z:z /9 Ve 2_}1,2‘/ >
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ff// </ dV = J) / f gy 9z dyd
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/ I~} pz2-2=x “RY U drd
j{—f é‘y dv = fb f:) jb' CJ - j .
' — ZJ+Z$
Projection of T enfr Y= plane (x=0) ! 24tZ 2 1
| — Y ~% v oca £ ()7 ‘

2%+27+z:2’-7 x = Z
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(b) Evaluate the integral using one of the six orders.
2-29%- zj

fff(‘, dV = 5’/(]/ fo g d=dyd=
- o o
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Example 4 (15.6). Evaluate /// 22 dV, where E is the solid bounded by v = 2%, z =
E

0, y+2=6andy=1.
y+z = ¢ Z= -y h, 0<Z £ €4
Te prijection of [ onto crzyf/am ;s Fhe regios
brand eof h)’ = A= :ml/y—_} £~

~) )

Jo,

E - 27(';{,3/,2) ! —/éxé// zzfys// 0 <« Z&

2 - ¥ & 2
féf Jv f / / x% dzdydx

'l x & o
- / 2 /
= f x f (c-9) dydxn
/ 2 —/
= f 9(2 [6/——-}/_ ]” 47?
2 v.4
-/
/
S A VAN S N
/ Z =
_ /f VA% ex? +» x5 dx = [
-~/ =
— n - < tL Y _ oy o+ —
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Example 5 (15.6). Find the volume of the solid bounded by the parabolic cylinder y = x*

and the planes z =0 and y + z = 4. -

Tbe intersectron of e f/aﬂe ytz=4 ard 20y ~plang T _ 4

. X _ x %

St the Lne J =9 So B

The projection of e vo/id E ontv 0770/0/23 /s — T/‘\\_

e ’”0/7‘77 dound edf 1/ /:xl qmc//: . E

\ I >’
y y:;?LL
2
= x
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Example 6 (15.6). Find the volume of the solid bounded by the paraboloids z = x* +y* and
z=8—a*—9¢°
=z
N dz/yz
(a) using a double integral. y z= ¥-
7, C/ ZzZ = 9”9( '_\y \\
the rnfersectrorn ajl zz= 7‘&’ Zan
- 2 — _ E
/3 z 1‘—(7 ¥ yL A= E{—."‘,\
2 xtz y = 4. v epplent N xFyZ
So, e proyect)sn of /ﬁe o0lid E onto 24Y—p L X
2%¢ gy 4. g
nY
2, 2,

;s the circedar disk D

Thatrs, Q;Zﬁ;@),’ b2y< 2, 0 <6 = i”)‘ (\a v
£ 2
NP

Veleme UCE) = ff(fp/?/éav%m) du
V), 2
//L( gt y2) (x>t yD JdA - I
(A(Qf—)( gr,ZV 0(7 :2/"’(47 - = b_,

(b) using a triple integral. - ocpiyz’ 4
where
h)dﬁ

vee) = (f(dv = U[/
E

nFy

~/?/¢/\£
7 ree, 046 A0 ¢

) E onte
f»Jecﬁon of ,e

Obs erve that 2 = g[y 6!

o,
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P
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—
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Example 7 (15.6). Evaluate /// 2y dV, where E is the solid bounded by the paraboloid

E
y =222 + 222 and the plane y = 2. A

b E=f (g2 2ot = 422 b2 eD

(favdv= (/] = ”’/)M S,

y- 2% 2z%

= Jf [’4,[212%%77{74,4
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Example 8 (15.7). Evaluate /// 202 dV, where E is the solid in the first octant within the
E

cylinder 2 + y* = 1, below the plane z = 6 and above the paraboloid z = 1 — x? — .

—x% - 24 z < ¢. <
Observe ffat /-2 y < = ) .
? //7’15 z &¢ ~

Since fhe coly'd E Jies within He cy/mde/ E
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Example 9 (15.7). Evaluate the integral by changing into cylindrical coordinates.

2 \/@ 4—g2—y?
7= / / Va2 +ytdzdedy
—-2J0 0

Ez Ff(xy ="' -22922 622 < Jg-y2 ozz= 4-2=Y°f
=

As z= q-=*—y* = 4-r> |ozcz=4-""
P <
)
2 2 .
J—Z—y— @ 9(24-(7’ ::4 Py 9(24'] _
> fz_____ 4 5
2 r= o >
- <
And ad x=20, ’Eé@’f/T/ S
= z
2
- 0 _ 7w 514 4_..)/ )
S’o/ E _270;9/2)_ 6£r<£2, 7;'{505//1/ o f
s 2
5 2 q4-r

_ )

- fﬁ = / rZ Cq-r> drde
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o
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Example 10 (15.7). (Example 9 from WIR-6) Use cylindrical coordinates to find the volume
of the solid between the cone z = /2% + y% and the ellipsoid 2% + 2y* + 2* = 12.

Nz
2 .
saZr 2yZrzio 12> 27 jposxPay Jm - '_\F—:
— z~< v
— _ SRS r =
“’? == \J /2—2[9(?739 ~\J/2-2r% /\]12/4;1— l‘ z = u*y?'
1 [ &
/4”¢ Z - 22442 N = - » N4
‘7 ’—} " . I PR S — >
‘{0/ y < = — . d
= = = VV/iz-2r> /
<

e Intereect op 9% Z=d 22442 aud x4+ 2y 2, z2%— )2 L4
5t 2y 4t Py =12 = xZp y== 4.
/0/ 1#e Fra) ection o the 1o/id £ onto D&g-—p/a/w 7 D xa—/-/lé <,
Jhat (B, 0Lre=2 pcoiz2x.
(tenee, E=7rez) 14r<2 02623 r 2z f@zft-
2/7 2 \//2-—'2/'?-

Volume \(E) :f/fa’l/ = f / / rdzdrde
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