
Calculus BC





We calculated the area based on vertical rectangles, 

Sometimes it is easier to calculate the area 

using horizontal rectangles.  

Notice the equations have been 

written in terms of y.



Radius = y = f(x) 

Revolve a region about the x-axis to create a solid

To find the volume add the circle 

from x –value to  to x -value

𝑉 =  
𝑥−𝑣𝑎𝑙𝑢𝑒

𝑥−𝑣𝑎𝑙𝑢𝑒

𝜋𝑟2𝑑𝑥

𝑉 =  
𝑥−𝑣𝑎𝑙𝑢𝑒

𝑥−𝑣𝑎𝑙𝑢𝑒

𝜋 𝑓 𝑥 2𝑑𝑥



Revolve a region about the y-axis to create a solid

Radius = x = f(y)

To find the volume add the circle from y –value 

to  to y -value

𝑉 =  
𝑦−𝑣𝑎𝑙𝑢𝑒

𝑦−𝑣𝑎𝑙𝑢𝑒

𝜋𝑟2𝑑𝑦

𝑉 =  
𝑦−𝑣𝑎𝑙𝑢𝑒

𝑦−𝑣𝑎𝑙𝑢𝑒

𝜋 𝑓 𝑦 2𝑑𝑦



Revolving a solid around a horizontal line y = A

Radius = top- bottom = f(x) – A 

Volume =  𝑥−𝑣𝑎𝑙𝑢𝑒
𝑥−𝑣𝑎𝑙𝑢𝑒

𝜋𝑟2𝑑𝑥

Volume =  𝑥−𝑣𝑎𝑙𝑢𝑒
𝑥−𝑣𝑎𝑙𝑢𝑒

𝜋 𝑓 𝑥 − 𝐴 2𝑑𝑥

Revolving a solid around a vertical line x = B

Volume =  𝑦−𝑣𝑎𝑙𝑢𝑒
𝑦−𝑣𝑎𝑙𝑢𝑒

𝜋𝑟2𝑑𝑦

Radius = right - left = B – f(y) 

Volume =  𝑦−𝑣𝑎𝑙𝑢𝑒
𝑦−𝑣𝑎𝑙𝑢𝑒

𝜋 𝐵 − 𝑓 𝑦 2𝑑𝑦

B



When the region being revolved is not touching the the axis of revolution we get a hole. 

Volume = 𝑥−𝑣𝑎𝑙𝑢𝑒
𝑥−𝑣𝑎𝑙𝑢𝑒

𝜋𝑅2 − 𝜋𝑟2𝑑𝑥Outer R=f(x)  

Inner r=f(x)  

Volume = 𝑦−𝑣𝑎𝑙𝑢𝑒
𝑦−𝑣𝑎𝑙𝑢𝑒

𝜋𝑅2 − 𝜋𝑟2𝑑𝑦

R=f(y)

r = f(y)

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

