
VOLUMES OF 
REVOLUTION

As Level 



Consider the area bounded by the
curve 𝑦 = 𝑥!, the x-axis the lines 𝑥 = 2
and x = 5.

When this area is rotated about the 𝑥 −
𝑎𝑥𝑖𝑠 through 360° a solid of
revolution is formed. The volume of
this is called a volume of revolution.



The volume, 𝑉, obtained when the function 𝑦 = 𝑓(𝑥) is rotated
through 360° about the 𝑥 − 𝑎𝑥𝑖𝑠 between the boundary values 𝑥 =
𝑎 and 𝑥 = 𝑏 is given by the formula 𝑉 = 𝜋 ∫"

# 𝑦!𝑑𝑥 .



Example 1: Find the volume obtained when the shaded region
is rotated through 360° about the 𝑥 − 𝑎𝑥𝑖𝑠.
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The volume, 𝑉, obtained when the function 𝑥 = 𝑓(𝑦) is rotated
through 360° about the 𝑦 − 𝑎𝑥𝑖𝑠 between the boundary values 𝑦 =
𝑎 and 𝑦 = 𝑏 is given by the formula 𝑉 = 𝜋 ∫"

# 𝑥!𝑑𝑦 .

Sometimes a curve is rotated about the y-axis. In this case the
general rule is:



Example 2: Find the volume obtained when the shaded region
is rotated through 360° about the 𝑦 − 𝑎𝑥𝑖𝑠.
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Example 3: Find the volume obtained when the shaded region
is rotated through 360° about the 𝑥 − 𝑎𝑥𝑖𝑠.

When the shaded region is rotated about the 
𝑥 − 𝑎𝑥𝑖𝑠, a solid with a cylindrical hole is 
formed. 

The radius of the cylindrical hole is 1 unit and 
the length of the hole is 2 units. 



Example 3: Find the volume obtained when the shaded region
is rotated through 360° about the 𝑥 − 𝑎𝑥𝑖𝑠.

2𝑥! + 𝑦! = 9
𝑥 = 0 2×0! + 𝑦! = 9
𝑦 = 3

𝑉 = 𝜋*
!

"
𝑦#𝑑𝑥 −𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟

𝑉 = 𝜋*
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