CALCULUS
Volume by cylindrical shells




FORM A VERTICAL LINE

SEGMENT IN THE PLANE. (.D
REVOLVE ABOUT THE
VERTICAL AXIS.
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FORM A VERTICAL LINE AREA OF THE RESULTING
SEGMENT IN THE PLANE. 1 “SHELL" 7
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FORM A VERTICAL LINE AREA OF THE RESULTING

SEGMENT IN THE PLANE. (D “SHELL"?
REVOLVE ABOUT THE _
VERTICAL AXIS. circumference = 27(3)
radius = 3
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FORM A VERTICAL LINE
SEGMENT IN THE PLANE.

REVOLVE ABOUT THE
VERTICAL AXIS.

C

AREA OF THE RESULTING
‘ “SHELL"?
D
circumference = 27 (3)

/ height = 6
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CUT HERE AND OPEN.
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FORM A VERTICAL LINE AREA OF THE RESULTING

SEGMENT IN THE PLANE, SHELL™?
REVOLVE ABOUT THE ANSWER: [27(3)][6]
VERTICAL AXIS. 21(3)
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CUT HERE AND OPEN.

AREA OF SHELL = [circumference][height]
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EXAMPLE: Find the volume of the solid
formed by revolving, about the_y-axis, the region bounded

Easier solution. .. _—
y
> 2
area = w77
HARD ’??? .................................................... .‘.. [
const. 1t
y! .................................
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WAY HARD
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EXAMPLE: Find the volume of the solid
formed by revolving, about the y-axis, the region bounded

byy=8x2—x5 and y =
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EXAMPLE: Find the volume of the solid
formed by revolving, about the y-axis, the region bounded

by y = 8z2 — 2 and y =

Easier solution. ..
Y  AREA OF SHELL = [circumference][height]
¢ area, of shell = [2___7_mc] (822 — 2°]

>

radius
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EXAMPLE: Find the volume of the solid
formed by revolving, about the y-axis, the region bounded

byy=8x2—x5 and y =

Easier solution. . . 2
Yy volume =/0 ([27z][822 — z°]) dx = - - - B
¢ area_of shell = [27z][822 — x°]
11 '. 8x2 — x°
8332 . 335 .................................
She” ........ he|ght:?
N A o
""""" circumference
y=20
27X
Next: General formulas. .. 10
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Say f >0 on [a,b]. The volume of the solid formed
by revolving, about the y-axis, th_e region under the curve

if desired/rb
y = f(x) from 2 = a to z = b, is/ [27x][f(z)] dx.
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VARIATION: Suppose f(xz) < g(x), for a <z <b.
The volume of the solid formed by revolving, about the

y-axis, the region between y = f(x) and y = g(x

If desired/rb

from e =atox=b,is'| Rall(9(x)) - (f(2))]da.
a

Y area of shell = [2mx][(g(x)) — (f(x))]

p
shell = 9(2)
: : Ty = f(2)
a ] T ] 2 "
AREA OF SHELL = [circumference][height] 12
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Say c<a. VARIATION:Suppose f(x) < g(x), for a <z <b.
The volume of the solid formed by revolving, about the
r = ¢, the region between y = f(x) and y = g(x)

If desired

from x =a to z =0, is /ab 27(z — e)][(g(2)) — (f(x))] dz

Y area of shell = [27(x — ¢)][(g(x)) — (f(x))]

P '
- — Exercise:
c>b
shell =9(@)
Next:
x as d
function
_ of y. ..
C a / T / b "
AREA OF SHELL — [circumference][height] 13
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Say f >0 on [a,b]. The vol. of the solid formed by revolving,
about the xz-axis, the region between the y-axis and the

if desired/rb
curve x = f(y) fram y =a to y =1, is /a 2my][f (y)] dy.

area of shell = [27y][f(y)]

circumference][width]

. AREA OF SHELL
circumference

|| .
27Ty =
of y...
shel " .C.L
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VARIATION: Suppose f(y) < g(y), for a <y <b.
The volume of the solid formed by revolving, about the

x-axis,the region between x = f(y) and x = g(y)
I desired

from y =a to y="b, is | Ral[(s(v)) ~ (f())]dy.

bl
[circumference][width]
AREA C|)|F SHELL
9(y)
(7] E—
r=fGN shell
b Y
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Say c<a. VARIATION: Suppose f(y) < g(y), for a <y <b.
The volume of the solid formed by revolving, about the

y = c, the region between = = f(y) and z = g(y)
if desired

from y=a to y="b, is | Ry~ )l(e(w)) ~ (@) dy.

bl
[circumTference][width]
|
AREA OF SHELL
Exercise:
= g(y) c>b
y .....................
z = f(y
a ................................. n
C \A 16
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