
VOLUME WITHWASHERS



 What happens when the region we are revolving 

is not adjacent to the axis of revolution?

We get a hole!

The volume of the solid will be the 

sum of washers (a circle with a hole).

How do you find the area of a washer?

Area = outer circle – inner circle = πR2 – πr2 = π(R2 – r2)

Rr

http://www.google.com/url?url=http://mathdemos.org/mathdemos/washermethod/gallery/gallery.html&rct=j&frm=1&q=&esrc=s&sa=U&ei=U1SHVPr8B9GmyAScrYHACA&ved=0CBwQ9QEwAw&usg=AFQjCNFTpFoBOinan-VR-r4g295NpQIuZg
http://www.google.com/url?url=http://mathdemos.org/mathdemos/washermethod/gallery/gallery.html&rct=j&frm=1&q=&esrc=s&sa=U&ei=U1SHVPr8B9GmyAScrYHACA&ved=0CBwQ9QEwAw&usg=AFQjCNFTpFoBOinan-VR-r4g295NpQIuZg
https://www.google.com/url?url=https://www.fastenal.com/web/products/details/33038&rct=j&frm=1&q=&esrc=s&sa=U&ei=VFeHVOeJKoOOyAS-3IKQCA&ved=0CCYQ9QEwCA&usg=AFQjCNF6atpBOLwcjZ9W44kmVrB-tieOkw
https://www.google.com/url?url=https://www.fastenal.com/web/products/details/33038&rct=j&frm=1&q=&esrc=s&sa=U&ei=VFeHVOeJKoOOyAS-3IKQCA&ved=0CCYQ9QEwCA&usg=AFQjCNF6atpBOLwcjZ9W44kmVrB-tieOkw


Find the volume of the region bound by y = x2 and               rotated 

about the the x-axis. 

Washer demo

Find intersection points

(0, 0)

(1, 1)

Volume = 

Outer R = Inner   r = x2

V = 0.3π

http://mathdemos.org/mathdemos/washermethod/gallery/gallery.html


Find the volume of the region bound by x = 0, y = 0, x = 1 and 

y = x2 + 1 revolved about the y-axis.

Washer demo

The volume is the sum of disks and the 

sum of washers from y-value to y-value.
(1, 2) 

(0, 1) 

Disks     +         Washers

R = 1

r = x r = x =  

y = x2 + 1 

Volume = 1.5π

http://mathdemos.org/mathdemos/washermethod/gallery/gallery.html


Find the volume of the region bound by y = x and y = x2 revolved about the 

line y = 3

R r

(0, 0) 

(1, 1) 

Volume is sum of washers from x-value 

to x-value

R = 3 – x2 r = 3 – x 
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