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Solids of revolution

- B i

k" rectangle generates a circular disk of base radius f(wy) and
altitude Axx = xx — Xk_1.
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The volume of the solid is the sum of the volumes of all such disks:
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The volume of the solid is the sum of the volumes of all such disks:
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Definition
Let f be continuous on [a, b], and let R be the region bounded by
the graph of f, the x -axis, and the vertical lines x =aand x =b .
The volume V of the solid of revolution generated by revolving R
about the x -axis is
. b
V = limpj0 ok 7 [F (Wi)]? Ax = [ wlf(x)]2dx
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Definition
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V = limypy—0 Xk 7 [9 (Wi)I? Ayk =

fd
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Volume V of a circular disk
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Volume V of a circular disk

V = n(radius)?.(thickness).

Acxis o

Fevoltion

Dr. Huda Alrashidi (King Saud University) Applications of The Definite Integral March 10, 2020 7/18



Examples

@ Find the volume of the region bounded by x — axis, the graph
y = x?> + 1 and the line x = —1 and x = 1 which is revolving about
the x — axis?
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thickness: dx
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thickness: dx
radius of disk: x2 + 1
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thickness: dx
radius of disk: x2 + 1
volume of disk: (x? 4 1)2dx.
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thickness: dx
radius of disk: x2 + 1
volume of disk: (x? 4 1)2dx.

V=/_117r<x2+1>2dx, (1)
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thickness: dx
radius of disk: x2 + 1
volume of disk: (x? 4 1)2dx.

V=/_117r<x2+1>2dx, (1)
1

— / 7r<x4+2x2+1>dx,
0
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thickness: dx
radius of disk: x2 + 1
volume of disk: (x? 4 1)2dx.

V=/_117r<x2+1>2dx, (1)
1

:2/0 7r<X4—|—2X2+1>dX,

x> x3 !
=27 |:§+2(?) +X:|O

Dr. Huda Alrashidi (King Saud University) Applications of The Definite Integral March 10, 2020 9/18



thickness: dx
radius of disk: x2 + 1
volume of disk: (x? 4 1)2dx.
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x> x3
=27 |:§+2(?) +X:|O
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Examples

@ Find the volume of the region bounded by y — axis, the graph
y = x3 and the line y = 1 and y = 8 which is revolving about the
y — axis?

Dr. Huda Alrashidi (King Saud University) Applications of The Definite Integral March 10, 2020 10/18



Examples

@ Find the volume of the region bounded by y — axis, the graph
y = x3 and the line y = 1 and y = 8 which is revolving about the
y — axis?
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thickness: dy
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thickness: dy
radius of disk: ¥y

Dr. Huda Alrashidi (King Saud University) Applications of The Definite Integral March 10, 2020 11/18



thickness: dy
radius of disk: ¥y

volume of disk: 7(&/y)2dy = my3dy.
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thickness: dy
radius of disk: ¥y

volume of disk: 7(&/y)2dy = my3dy.
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thickness: dy
radius of disk: ¥y

volume of disk: 7(&/y)2dy = my3dy.

8 2
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thickness: dy
radius of disk: ¥y

volume of disk: 7(&/y)2dy = my3dy.

8

V= nysdy,
1
8 2
=T yédy
1
3 s
=7T§y3]?
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V =
[ (WP Axic — 7 [g (wi)]? Axi = = {1 (W) = [g (WP} A

Dr. Huda Alrashidi (King Saud University) Applications of The Definite Integral March 10, 2020 13/18



Volume V of a washer
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Volume V of a washer

V = x[(outerradius)? — (innerradius)?].(thickness)]
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Examples

@ Find the volume of the region bounded by the graph x*> = y — 2
and 2y — x — 2 = 0 and the vertical lines x = 0 and x = 1 which is
revolving about the x — axis?
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thickness: dx
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thickness: dx
outer radius of disk: x2 + 2
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thickness: dx
outer radius of disk: x2 + 2
inner radius of disk: $x + 1
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thickness: dx

outer radius of disk: x2 + 2

inner radius of disk: $x + 1

volume of disk: 7[(x2 + 2)% — (%x + 1)?]dx.
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thickness: dx

outer radius of disk: x2 + 2

inner radius of disk: $x + 1

volume of disk: 7[(x2 + 2)% — (%x + 1)?]dx.

_ [ 2 2 ] 2
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thickness: dx

outer radius of disk: x2 + 2

inner radius of disk: $x + 1

volume of disk: 7[(x2 + 2)% — (%x + 1)?]dx.
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thickness: dx

outer radius of disk: x2 + 2

inner radius of disk: $x + 1

volume of disk: 7[(x2 + 2)2 — (3x + 1)?]dx.

1
v:/ 7r[(x2+2)2—(%x—|—1)2]dx 3)
0
1
:w/(x4+15x2—x—|—3)dx
A 4
15612 o
[ x° t X 35X + 3x]
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thickness: dx
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Examples

@ Find the volume of the region bounded by the graph y = %x3 and
y = 2x which is revolving about the y — axis?

Dr. Huda Alrashidi (King Saud University) Applications of The Definite Integral March 10, 2020 17/18



Examples

@ Find the volume of the region bounded by the graph y = %x3 and
y = 2x which is revolving about the y — axis?

Dr. Huda Alrashidi (King Saud University) Applications of The Definite Integral March 10, 2020 17/18



Examples

@ Find the volume of the region bounded by the graph y = %x3 and
y = 2x which is revolving about the y — axis?

Dr. Huda Alrashidi (King Saud University) Applications of The Definite Integral March 10, 2020 17/18



x:%yandx:Zy%
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— lyand x = 2y3
thickness: dy
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x =1y and x = 2y3
thickness: dy
outer radius of disk: 2y%
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x =1y and x = 2y3
thickness: dy

outer radius of disk: 2y3
inner radius of disk: y
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x =1y and x = 2y3
thickness: dy

outer radius of disk: 2y%
inner radius of disk: y

volume of disk: 7[(2y3)2 — (1y)2]dy.
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x =1y and x = 2y3
thickness: dy

outer radius of disk: 2y%
inner radius of disk: y

volume of disk: 7[(2y3)2 — (1y)2]dy.

VA A 4
= | wlys = yldy (4)
0

Dr. Huda Alrashidi (King Saud University) Applications of The Definite Integral March 10, 2020 18/18



x =1y and x = 2y3
thickness: dy

outer radius of disk: 2y%
inner radius of disk: y

volume of disk: 7[(2y3)2 — (1y)2]dy.

VA A 4
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x =1y and x = 2y3
thickness: dy

outer radius of disk: 2y%
inner radius of disk: y

volume of disk: 7[(2y3)2 — (1y)2]dy.

8 2 1 .
V:/ m[dys — —y<|dy
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