
 Section 6.2 Volume by Shells

Learning Goals



Conceptual introduction in 6.1 we computed volumes using
cress sections This section we use nested shells

Consider the solid obtained by revolving the region
below y fix about the y axis

Many
We could try to use washers but
we would need to solve y fly
for x so find x f ly which

We use shells instead

revolving this strip about the y axis will create a shell

ii

Gradius x Pa

Volume of the shell 25 shellradius shell height thickness

LI x fix dx

So the volume of the solid is V Lexfix dx

General formula to memorize

V der x hlx dx with rex shellradius
hix shell height



Examples 1 Let R be the region bounded by the
x axis the y axis and y 2 2 3 x x Find the

volume of the solid obtained by revolving R about the
y axis

É

to the axis of revolution y axis
We would need to solve the

p g

equation 9 2 2 3 x x2 forY
to find the radius r but this is
not possible

So we use the shell method instead
To find the dimensions of a typical

HEY
the axis of revelation g axisiii is

axis of revolution and strip
rix x2 2 3 xx

shell height length of strip
h x 2 2 3 x txt

S V f 25remhex dx
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It 2x 2 4 x2 3 dx
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s 53 4 315 cubicunits



2 Let R be the region bounded y 2fx and y x

Set up an integral that computes the volume of the
solid obtained by revolving R about the line y I using

a the shell method
b the washer method

a Shell method strip parallel to the axis of revolution
Ya

m

c Shell height 943 E

ij
she radius y o g

Thickness dy

f y't 1 So V 2t gti y I dy

gab
Washer method strip perpendicular to the axis of revolution

y
312

Outer radius rout x 25 1iii iii312

x So V t 25 1 x i Jdx

How to decide between shells and washers

Find what is easier for strips between parallel or perpendicular
to the axis of revolution
Parallel use shells Perpendicular use washers



3 Consider the region pictured below Calculate the volume

of the solid obtained by revolving R about x L

so a
U

Here vertical strips are easier because

we have a single bounding curve3
42 1iii

for the top and the bottom each

We use shells

x I x Shell radius 2 x

x a Shell height 3 it
V 25 2 x 3 dx 2 1116 3 1 t e
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25 6 312 2tan x In itx2
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Remark we can still use washers with horizontal strips
but we need to use two integrals because there are

yn and y It x VI for It yet
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4 Use the shell method to find the volume of a
sphere of radius R

The sphere is obtained by revolving the semi circle y VRE
about the x axis

T n y Rtx In az

Ya Iii G x ft 1

Shell height Aright Heft
We solve y URI for x to find heft and right
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5 Let R be the region below the graph of
y x see x on the interval e i

4
Find the volume of the region obtained by revolving

ya
R about a the y axis

g xse4 b the x axis

a Revolution about the y axis we use shells

Fxsey
Shell height xsec Iis

Lt f see E Adx
u II du 3I ax
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b Revolution about the x axis we use disks

y xsec
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is radius xsey.gs

V S.tt xsec tI Ydx
I f sect x'd

Ju II
du 3Ifax
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6 Set up an integral equal to the volume of the solid obtained

by revolving the region below about the the line y 8

using a washers

b shells

9 8 S
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2 4



a Washers strips perpendicular to the the axis so we use

an x integral
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So V 82 18ex2 2 ax
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b Shells strips parallel to the the axis so we use a

g integral
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