
Summary : Method of Disks/Washers
Slice the solid 1 to the axis of revolution

Cross sections are disks (A =T-2) or

washers (A = it (R
=
- (2))

.

If you're revolving around a horizontal

axis of wer. - integrate in x

#
If revolving around a vertical axis of

ver. => integrate in y

HI
volume : V = SodV where dreAd Alyldy



(Volume is the integral of cross
sectional area)

-Volumesby Cylindrical Shells

Consider the solid formed by revolving
this region about the y-axis :

inner and outar

radii are given# by the same
function !

Idea : fill in the solid with hollow

gin bestta②-



Consider the region ,
revolved around the

y-axis :

a circle# top of shell is

⑰i CX

a
=

& cutandout flat
+Y= 2π x +(x)dx(,

dx
-
width = circumt of = 2πX

circle with radius X

I gav= Six act
--

Generally , dV = 2 it (radiusof) (height
dy
i



Methodof shells :

· Slice parallel to
the axis of revolution

(vertical axis
ofrer. -> integrate in x

horiz
.

" => integrate iny)

example: region bounded by y
= t

, y
= 0.

x= 1 and X=2

rotated about y-axis

X
·-#*I I

&
-

I= 2πX(* )dx (n=
&-

dx 2πX

v = Sav = S . "2ndx = 2πx)"= 2π



example: region bdd

byYF
andyo=

revolved around

-

->·I X

D

!
x -xi) v= 2πx(x-xz)dx [

2πX dx

v = jav = (2)ax =



example: region bod by y =x?, y
=0 and x= 1

revolved around x =2

I I

rad = 2 - X

-
-I

*dx

2π(2 -x)

v = Sav = (2x(2 - x)x2dx
I

= 2π(2x2 - xdx
S

=2π(2 .5x - Ext))
= 2π(= - 4)



example region bounded by x= 1 + (y-2)--
and X = 2

Y *shift
shift
rightby 1 upby2

revolved about X-axis
X=2

-
intersection pts :

2= 1 + (y -2)2

↑y 1 = (y -2)2-x()) 1) = y -2

y
= 2= ) = 3

,
1

e E
↑2 dV= 2πy(l - (y-2))dy

v = jav = j2y(1 - (y -2(7dy
I



y = 3

I &rgionbefre
,
recldaa

don't change-
O

bounds, radius , heig
htO

-

C
will be

different

height = 2 -(1
- (y =2))

bounds : 1 to 3

fory

radius ? 3 -yo

&V = 211 · rad . height
= zπ(3 - y) (2 - (1 - (y -2))) dy

v = S, 3dV = S
,

"

2n(3- y) (1 - (y -2)7)dy



adiusofaShe the axis of revolta

y-axis- radius = x

#
-

X= c (avertical line)
-> axis to the left

I
of region

↓ rad =X-C

axis is to#c- X

the right
of your region

X= L

X-axis => radius = y

or ,
v = y

- c (below)

or

n= c-y (above region)


