Edexcel AS Further Maths Further calculus o

Section 1: Volumes of revolution

Notes and Examples

These notes contain subsections on
e Solids of revolution formed by rotation about the X-axis
e Solids of revolution formed by rotation about the y-axis

Solids of revolution formed by rotation about the x-axis

yA

The diagram above shows the solid of revolution formed when the section of the
curve y = f(x) between x = a and x = b is rotated through 360° about the x—axis.

The volume of the solid is given by
b
\Y =I y? dx
a

Example 1
A solid is formed by rotating the part of the graph of y =2x* between x =1 and x = 2

through 360° about the x-axis.
Find the volume of the solid.

Solution
2 Substitute Y = 2X2 into the formula
Volume =L ry?dx y

2 c>©
=L 7(2x2)%dx =

=7 J'lz 4x*dx
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It is a good idea to leave your
answer as a multiple of
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The diagram above shows the solid of revolution formed when the section of the
curve y = f(x) between y =c and y = d is rotated through 360° about the y-axis.

The volume of the solid is given by
d
v =_[ x*dy
C

Notice that in this case the integration is carried out with respect to y rather than x
and the limits of integration are the y-coordinates rather than the x-coordinates.

Example 2
A solid is formed by rotating the part of the graph of y=2x* between x =1 and x = 2
through 360° about the y-axis.
Find the volume of the solid.
Solution

You need X in terms of y to be
substituted into the formula

1

2
Whenx=1,y=2 = ~—
Whenx=2,y=8 = —— >

Volume = j:nxzdy

The limits of integration need to be
the y-coordinates.
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—ﬂ[zy ]2 Substitute X” =3 Y into the formula
=167r-7
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