4.1) Volumes of revolution around the x-axis



Worked example

Your turn

A finite region is bounded by the curve with
equation y = sin 4x, the x-axis and x = %.
Find the volume of the solid formed when

the region is rotated through 2m radians
about the x-axis.

A finite region is bounded by the curve with
equation y = sin 2x, the x-axis and x = g
Find the volume of the solid formed when

the region is rotated through 2m radians

about the x-axis.
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Worked example Your turn

A finite region is bounded by the curve with | A finite region is bounded by the curve with
equationy =1 —2sinx (0 < x < m)and the | equationy =1 —2cosx (0 < x < ) and the

X-axis. X-axis.

Find the exact volume of the solid formed Find the volume of the solid formed when
when the region is rotated through 2m the region is rotated through 2m radians
radians about the x-axis. about the x-axis.

n(4n + 3\/§)




Worked example

Your turn

Find the exact volume of the solid generated
when each curve is rotated through 27
radians about the x-axis between the given
limits:

3sinx

y = betweenx=0andx=§

2+cosx

Find the exact volume of the solid generated
when each curve is rotated through 27
radians about the x-axis between the given
limits:

4 sin x

y = betweenx=0andx=§

1+cosx

41 1ln 2



Worked example

Your turn

Using integration by parts, find the exact
volume of the solid generated when each
curve is rotated through 2m radians about
the x-axis between the given limits:

y = anx betweenx = 1and x = 2

Using integration by parts, find the exact
volume of the solid generated when each
curve is rotated through 2w radians about
the x-axis between the given limits:

y = +/xsecx betweenx = 0and x =

“(r—1n4
Zn—n)




Worked example

Your turn

A finite region is bounded by the curve with
equationy =

T0z+5%) the x-axis, and the

linesx =1and x = —2.

Find the exact volume of the solid formed
when the region is rotated through 360°
about the x-axis.

A finite region is bounded by the curve with
equationy =

3(5+2X)’ the x-aXiS) and the lines

x =—1and x = 2.
Find the exact volume of the solid formed
when the region is rotated through 360°

about the x-axis.
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Worked example

Your turn

A finite region is bounded by the curve with
equation y = xe"?* and theliney = %x
Find the volume of the solid formed when

the region is rotated through 360° about the
X-axis.
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Graphs used with permission from [

A finite region is bounded by the curve with
equation y = xe ™  and theliney = %x
Find the volume of the solid formed when

the region is rotated through 360° about the
X-axis.

0.237 (3 sf)
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