
Topic : Volume by Shells

some volumes are difficult to calculate using
the disk method .

For example : Find volume obtained by rotating
about the y-axis the region bounded
by y=

2×2×3 and y=
0
.

^

y
--2×2×3

①
Aly) .

We could try the
✗ = fly) washer method , but

it is
very hard

to

A- compute inner and
outer radius .
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Instead
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we will use the①What's the idea?

shell method :
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- cylindrical shell = surface area of a
cylinder .
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Idea : calculate surface area of each shell, and
add them up !

Area of the cylinder shell :

A (x) = 21T✗ f(x) .

Just like previous method ,

V = fab A(x) dx
surface[
area of each cylindricalb shell

= § 21T✗ fix) dx .
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A- 2×7×3

Let's do the example : y= 2×2×3

AN = 21T ✗ (2×2×3)
= 211-12×3 - ✗4) .
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= 2+1%2×3 - ✗4) dx
--2+1×-24 - ¥ ]? = 1¥ .

Example : Find the volume of the solid obtained
by rotating about the y-axis the
region between y=× and y= ✗
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Alx) = (x - xD 21T ✗
= 21T ( x2 - ✗3) .



V = { 2+1×2 - ✗3) dx
= 2+1×-33 - ¥]
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Example : Find the Volume obtained by rotating
the region under the cure y=Tx
from 0 to 1 about the x-axis .
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Aly) = 2+y( I - ya)

Vly) = £21T ( y - y' ) dy =

I2 .


