
Sec 6
.
2 Volumes using cylindrical shells

*
Using the washer method (Sec 6. 1) would be awkward

because we would need to write the inner and outer

radii of the washer in terms of Y ,

⑧0

Draw line Segment-

perpendicular to x = +
.

* Instead
,

draw a
line segment parallel to the axis of revolution :

⑧

⑧

* Then rotate this strip around the axis of revolution :

we get a cylindrical shell
, for each x from to 3

.

!--

-



shall formula for revolution about a vertical line :

Let be the solid generated by revolving

the region between the X-axis

and y = f(x)), 0
,

L a b

about a vertical line x=2 (possibly the y-axis) .

The volume of S is

V = !"+ (r) (neg"nt) ax

For Exc
,

we get V = / 2+(x + 1)(3x - x 2)dx

--

= 2+(x2 - x + 3x- x))dx - 3- x
o

*

=2πf(x2 - x + 3x)dx radius is x + 1

= 2+ (2 - 2 + 3)
*

= 2x(2 - 2 + 3)
-

= 2x(2(9) - i + 2)
= π(36 - 1 + 27)
= T



Sol : Sketch of region (required) :

axis of revolution is x = 0 which is vertical

-

-
Draw a line segment parallel

to the axis of revolution

Sketch of shell Coptional) :

volume is v = 1
"

2 rain. night
= 2π !

"

x
=
dx 222 5

27

= 2)xE]Y
24 = 16 .

16

128
= 2 + =((4)5) = 142 =

=



IFor horizontal axes of revolution , replace "x" with "y
.

Region
The shell swept·out by the horizontalsegment



*Shell method & washer method give the same answer
.

* Both formulas are special cases of a general volume

formula using double & triple integrals in

Mutivariable Calculus
.

More examples using
the shell method

.

R) Set up
the integral to find the volume of the solid

generated by rotating the region bounded by y = x2 and y = 3 x

Dont solve
.

about the X -axis
.

intersection point :

y
= 9

- /
(Y) (IT -=) dy

Sol : 9 - ⑧
x =I x

2
- 3x

= 0
2π ↑

-
y

= 3 x x
2

= 3 X

" shell radius·↑ y = x
2 x

=j x(x - 3)
= 0

y = 0 is vertical ↳shell
-⑧ ⑧

P horizontal axis distance height08 ⑥L
Feight

radius of revolution from axis of

revolution

5) Same region ,
but rotate about the y-axis .

revolution
↳vertical axis of

Sol :
y

= 3X X= 3

2π(x)3x - x 2) dX
o
/

radius C
↑

·gen* f
is horizontal

E shell radius ( shell

distance height

from axis of

revolution


