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Volumes of revolution

Starter

1. (Review of last lesson)  Find  and state whether it is convergent or 

divergent.

Notes
When a curve is rotated  around the axis a 3-D 
solid is formed.  This solid is called the volume of 
revolution or solid of revolution

Geogebra: Volume of revolution

Deriving the formula
The derivation of the formula for the volume of solid of revolution is similar to finding the area 
between a curve and the axis.  In this case, the volume is split up into discs of width  and 
height,  or .

Geogebra: Deriving the formula

N.B.

Since volume of cylinder , each disc has volume  where .

Rearranging gives:

 

So  around the axis (limits must be values)

E.g. 1 Find the exact value of the volume of solid formed when the area between the curve 
 for  and the axis is rotated through  about the axis.

Working:

E.g. 2 Calculate the volume of the frustum of a cone formed by rotating the area between the line 
, the ordinates  and , and the axis through  about the 

axis.
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Curve rotated about the axis

E.g. 3 The volume of solid of revolution about the axis is .  Write down the 

equation for volume of the solid which is rotated around the axis.

Working:  (notice that the limits are values)

E.g. 4  Find the exact value of the volume formed when the curve  is rotated  about the 
axis between  and .

Curves defined parametrically

Replace  (or ) by the corresponding function of  and write  (or ).

i.e.   or 

E.g. 5  Find the volume obtained when the curve given by the parametric equations , 
, between  and  is rotated through  radians about the axis.

Volume between two curves
E.g. 6 (a) State the formula for the area between the curves  and , given 

they intersect at the points  and .
(b) Hence state volume of the solid when the area between the curves  and 

 is rotated through  radians about the axis.  You may assume the 
curves intersect at the points  and .

(c) The area between the curve  and the straight line  is rotated 
 around the axis.  Calculate the volume of the solid.

Working: (a) Area

Video: Volume of revolution (x-axis)
Video: Volume of revolution (y-axis)

Video: Volume of revolution (parametric)

Volume of revolution (x-axis) EQ
Volume of revolution (y-axis) EQ

Volume of revolution (parametric) EQ

Solutions to Starter and E.g.s 

Exercise
p186 8D Qu (1i, 2i, 3i, 4, 5, 6,) 7-19

y−

x− Vx = π∫
x2

x1

y2d x

y−

Vy = π∫
y2

y1

x2dy y−

y = x3 2π
y− y = 1 y = 8

y2 x2 t d x =
d x
dt

dt dy =
dy
dt

dt

Vx = π∫
t2

t1

y2 d x
dt

dt Vy = π∫
t2

t1

x2 dy
dt

dt

x = t3 + 1
y = t2 t = 0 t = 2 2π x−

y = f (x) y = g(x)
x = x1 x = x2

y = f (x)
y = g(x) 2π x−

x = x1 x = x2
y = x2 + 10 y = 7x

360∘ x−

= π∫
x2

x1

f (x)d x − π∫
x2

x1

g(x)d x

= π∫
x2

x1

(f (x) − g(x))d x

Page  of 2 3

https://www.mathspanda.com
https://www.examsolutions.net/tutorials/volume-revolution-x-axis/?level=A-Level&board=OCR&module=Further%20Pure%20Core%20Maths%20A-Level&topic=13856
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https://www.examsolutions.net/tutorials/exam-questions-volume-of-revolution-about-the-x-axis/?level=A-Level&board=OCR&module=Further%20Pure%20Core%20Maths%20A-Level&topic=13856
https://www.examsolutions.net/tutorials/exam-questions-volume-of-revolution-about-the-y-axis/?level=A-Level&board=OCR&module=Further%20Pure%20Core%20Maths%20A-Level&topic=13856
https://www.examsolutions.net/tutorials/exam-questions-volume-of-revolution-parametric-form/?level=A-Level&board=OCR&module=Further%20Pure%20Core%20Maths%20A-Level&topic=13856
https://www.mathspanda.com/A2FM/WES/Volumes_of_revolution_WES.pdf
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Summary

Volume of solid of revolution about the axis:

Volume of solid of revolution about the axis:

Parametric forms:   (about axis)

 (about axis)

Volume between two curves
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