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VOLUMES of REVOLUTION

Lesson 1
Further A-Level Pure Mathematics: Corel
Volumes of Revolution
1.1 Introduction
Previously, integration was used to determine exactly the area under a curve.

For example, to find the area bounded by the cyrve 4x2, thex-axis and the
linesx = 2 andx = 5, the following piece of mathematics would be set up;
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Area = jz 4x2dx
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Surprisingly, the mathematics to determine the volume swept out by this area as

rotates 360 about thex-axis is not much more complicated.

In an examination, the starting point is the following formula which should be
memorised;

Volume = nfyzdx

Where this comes from will be investigated shortly, but first let's master how to us



1.2 Example

1.2.1 The Question
Find the volume of the solid formed by rotating 3@0out thex-axis the curve

y = 4x° betweenx =2 andx=5

Yy

[ 4 marks]
1.2.2 The Answer

Volume = nf)/zdx

5 212 ) .
= ﬂ-[z (4x ) dx  Common Error is forgetting to square the
5 .4
= nf 16X dx
2
54
= l6n jzx dx

575
:1671[4
S,

-serf [5]-[ 5]

_ 167'5[ 3093}
5

49488¢

5
which, if the units are cm, is about 31 000cm

[ 4 marks]



1.3 Exercise
Any solution based entirely on graphical
or numerical methods is not acceptable
Marks Available : 40
Question 1
Find the volumes of the solids formed by rotating completely aboutabes the
areas bounded by tlxeaxis and the given curves and lines.

(1) y=5x2, X =-1 X=3

[ 4 marks]

(i) y=3x-Xx, X =1, X =2

[ 4 marks]



(i) y=2x-25 X =1, X =4

[ 4 marks]

[ 4 marks]



(v) y=1++x, X = 4 X=09

[ 4 marks]

[ 4 marks]



Question 2

Find the volumes of the solids formed by rotating completely aboutdbes the
areas enclosed by each of the following curves ang- éxes.

(i) y=x-4

[ 4 marks]
(i) 3y =x(3-x)

[ 4 marks]



Question 3

By first reflecting upon how an integration to find area can be thought of as the
summation of an infinite number of infinitely thin rectangles, explain in a similar
fashion where the Volume of Revolution formula comes from.

That is, why the formula to find a volume of revolution aboutxtheis is;

Volume = njyzdx

HINT : Look up a textbook, search online...

[ 8 marks]
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