
Section 6.3 Volume by Shells



Rotate the region bound by        

and y = x2 about the y-axis.

Washer Method:

Find Volume.

Y = 0

Y = 1



The washer method adds infinite washers.

The shell method adds the surface area of infinite 

cylinder layers.

Surface Area = 2πrhradius = x

height = y = f(x)

Shell Method

Shell Method:  

http://www.mathdemos.org/mathdemos/shellmethod/gallery/gallery.html
http://www.google.com/url?url=http://www.costco.com/paper-towels.html&rct=j&frm=1&q=&esrc=s&sa=U&ei=4Bi0VOWtD7HnsAScloKQAg&ved=0CBoQ9QEwAg&usg=AFQjCNG1nxiQmSmYeB1pucPZed0YkpGRMQ
http://www.google.com/url?url=http://www.costco.com/paper-towels.html&rct=j&frm=1&q=&esrc=s&sa=U&ei=4Bi0VOWtD7HnsAScloKQAg&ved=0CBoQ9QEwAg&usg=AFQjCNG1nxiQmSmYeB1pucPZed0YkpGRMQ


Let’s rotate the region bound by              and  y = x2 about the y-axis again.

But, let’s use the shell method to find volume.

r = x

h = top – bottom = 

r

h
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Find the volume generated when this shape 

is revolved about the y axis.

We can’t solve for x, so we 

can’t use a horizontal slice 

directly.
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Shell method:

Lateral surface area of cylinder

=circumference height

=2 r h 

Volume of thin cylinder 2 r h dx  

If we take a vertical slice

and revolve it about the 

y-axis

we get a cylinder.
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r = x
h = y  
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When the strip is parallel to the axis of rotation, use the shell method.

When the strip is perpendicular to the axis of rotation, use the washer method.
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h(x) = x3 + x + 1

g y  = 2

Find the volume of the solid of revolution formed by revolving the region 

bounded by the graphs of y = x3 + x + 1, y = 1, x = 1 about the line x = 2.

Take a vertical slice.

Rotate it around x = 2, to create a 

cylinder.
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r = 2 – x

Right -Left 

h = x3 + x + 1 – 1

Top - Bottom  
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Volume = 

(0,1) (1,1)

Limits of integration: 0 to 1
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Practice:  

pp. 434-435

# 7 – 13 odd,

19 – 25 odd, 33


