§72 — Volumes by Disks / Washers
=

Ini-cﬁral..s don't J'u.s{- tell ws about areas , We con

also use +hem for c,a.lcula#.‘:j volumes of 3D Solids!

The Solids we'll consider in MATH ||6 are called

Solids of cevolution, and are obtained %’j evolving

a 2D rejion about anm axis:

I

There ore  Fwo ways to f:nd +he volume of such

o. sSolid-

1. The DlSk/l’Ja.she,r Method

Stort b_‘S sl:cmj the solid wnto Fhin disks.



Area. A(Q

Eoch disk has width ax . TF A denotes the area
07( the disk at each Pom‘l' X, then +he volume

of- o -‘-inoa.f_ disk s A AX. Adclmj +these volumes:

b
Vo lume of the Solid = J A(x) dx
a

Ex: Consider the Feqion between +he x-axis and :f%
][rom X=0 4o X=3. Find +he Volume 07[ +he Ssolid

Ob'l-od/\ecl éj (‘o{-a,-l-l/j “H\i.s l‘e_jiOn aJ:owl- ‘H«e. X-axis.

Solutbion: Start with a  sKedch S)ww:fj the Pe_J:om and
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Ex: Find +he volume o{ o Sphere of radius Y.

Selution: A sphere can be obtained bJ Po+a.‘}inj the

3 N s
/3 =X '\-OF l‘l&lf O'F the circle 7(2"'5::(‘1

/\ —rex4r
» X abouty the x-axis!

=
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-r

r
- J T cadius’ dx
-

A3
-rk x . >

Jr T (feox) dx

-

-
J ™ (r‘- x*) dx

c
-
= Tf‘zx _ )(3
3
-r
3
_ e - r _ _T[_‘_Z_‘_ -Krs
3 3
. | 4ae?
3

Ex: Sef wp the ierC—jf‘a( +hat gives the Volume of

+he solid obtained ""J ro‘c.od.\nj the reqion bounded

between 3=X" and 5=J_><— about the x-axis.



Solution: Stort with a sketeh |

=x*
Yx J
y={
This -’-ime_ owr cCross — Section
Xl=\]; when
H X=z0 or X=|
/ - isnt a disk... #'s a washer!
/
X
Ln this case,

Ouwter radiws = J x

2
l__vme,l‘ ('a.diu.s = X

Bounds: 0 ¢ x¢ |

] ]
 Volame - f A dx f [(ue) =7 () ] 95

- J' ['rr(&)l - ’n’(x’)z] dx




Ex: Consider the r‘eﬁaon between 'j-‘- AX owud B= ></

R

N

for xe [o4]). Set up the imLe,jrol jcaf the volume of

the solid obtained lzj Fo-‘-ou‘-?:% +the r‘e,j;on oboud ...

(&) Yhe x-axis

Solution: Sketch \_

Outer radiws @ Qx

2
Imne(‘ Pa.dius= XT

Li
\/olume, =J A dx =
L

(b) the Line y=-1

<J

A(x)= TC ((;M)l -TC (‘\m)z

Jq ["ﬂ’(ax)l- (£ )L ] dx




So,wl;ion .

Outer radius = 1 +2x

X2
Toner radiws = 1+ 5

y 3 .
Volume = J A(x)dx = J [T\'(“g\x)‘"r((li-z—z)z]dx
6

() the Line y=9

|%4

Salution: A = T (Gu) - TC () |

Owter radius: 9 - %

Taner rodiws: |- &X




(d) +the Y-axis

y4 33
Solution: e have o washer A 43}(
ot each yelo,8], so we'll 3

- x
be infegrating with respect to y. y

y= X o x=fy
z Outer radiws: «/aj

- =L
5-&x=> X= 3

<

Thner rodiws:

Bounds: 0cYy¢ 8.

Jg [ (3 )= (L) ] 4y

0




Summac\‘ -\:or disks / Washers

Reuolv;nﬁ around lqorizon'i'o.l axis.? Use qu.nc.’rions ofi

REUo|v:nj around vertical axis ? Use functions of Y.




