CALCULUS
Volume by cylindrical shells,
more problems




EXAMPLE:Using the shell method, find the volume of the
solid obtained by revolving, about the y-axis, the region

point of inflection
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EXAMPLE:Using the shell method, find the volume of the
solid obtained by revolving, about the y-axis, the region

bounded by: y2=2a2%(z?—-9), y=0 and z=S25.
Sketch the region.
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EXAMPLE:Using the shell method, find the volume of the
solid obtained by revolving, about the y-axis, the region

bounded by: y2=2a2%(z?—-9), y=0 and z=S25.
Sketch the region.

VOLUME =
/35 [27x] [a:\/ 72 — 9] dx
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EXAMPLE:Using the shell method, find the volume of the
solid obtained by revolving, about the y-axis, the region

bounded by: y2=2a2%(z?—-9), y=0 and z=S25.
Sketch the region.
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EXAMPLE:Using the shell method, find the volume of the
solid obtained by revolving, about the y-axis, the region

bounded by: y2=2a2%(z?—-9), y=0 and z=S25.
Sketch the region.
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EXAMPLE:Using the shell method, find the volume of the
solid obtained by revolving, about the y-axis, the region

bounded by: y2=2a2%(z?—-9), y=0 and z=S25.
Sketch the region.
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EXAMPLE:Using the shell method, find the volume of the
solid obtained by revolving, about the y-axis, the region

bounded by: y2=2a2%(z?—-9), y=0 and z=S25.
Sketch the region.
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EXAMPLE:Using the shell method, find the volume of the
solid obtained by revolving, about the y-axis, the region

bounded by: y2=2a2%(z?—-9), y=0 and z=S25.
Sketch the region.

cosh? —1 = sinh?
50.3
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EXAMPLE:Using the shell method, find the volume of the
solid obtained by revolving, about the y-axis, the region

bounded by: y2=2a2%(z?—-9), y=0 and z=S25.
Sketch the region.
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EXAMPLE:Using the shell method, find the volume of the
solid obtained by revolving, about the y-axis, the region

bounded by: y2=2a2%(z?—-9), y=0 and z=S25.
Sketch the region.
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EXAMPLE:Using the shell method, find the volume of the
solid obtained by revolving, about the y-axis, the region

bounded by: y2=2a2%(z?—-9), y=0 and z=S25.
Sketch the region.
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EXAMPLE:Using the shell method, find the volume of the
solid obtained by revolving, about the y-axis, the region

bounded by: y2=2a2%(z?—-9), y=0 and z=S25.
Sketch the region.
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EXAMPLE: Using the shell method, set up an integral to
compute the volume of the solid obtained by revolving,

about the line x = the region bounded by:
:1:2—y2= and x = 5.
Sketch the region. DO T work out the integral.
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EXAMPLE: Describe the solid whose volume is represented

1
by the integral / . 2w (4 — y)(1 — y2) dy.

Y o circumference .
1 v= a 1 [ radius] AIdth
4 . 27 (4 — (1 — y°) dy

IS the volume of the solid
obtained by revolving,

about the line y = 4,

the region bounded by
rxr=1-— y2 and
the y-axis.
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EXAMPLE: Describe the solid whose volume is represented

2
by the integral /o 27(3 —z) (e’ — 2x) dx.

circumference

> o[ radius| height
/O 2r (3 —al) (™ — 24 da
AP |s the volume of t;he solid

7, . obtained by revolving,
y about the line © = 3,

the region bounded by
y==e%, y=2xix=2
and the x-axis.

*
>
*
--"- -------------------------------------------------------------------------

<
|
1. N
XL
16
§9.3 2 3




EXAMPLE: Using WHATEVER method you prefer, find
the volume generated by revolving, about the x-axis,

the region bounded by: y = —z2 4+ 2z
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EXAMPLE: Using WHATEVER method you prefer, find
the volume generated by revolving, about the z-axis,

the region bounded by: y = —x?+2r+3 and y=

3
VOLUME = / 1 r[—22 + 22 + 3]° dx

3
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_ Tr/_?’l(—x?)? 4 (22)2 4 32
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3
= [ Lot +aa® 49
50.3 — 423 — 62° + 12z dx
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EXAMPLE: Using WHATEVER method you prefer, find
the volume generated by revolving, about the z-axis,

the region bounded by: y = —x?+2r+3 and y=

VOLUME = W/ 2 4+ 452 4+ 9 — 423 — 622+ 122 da
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EXAMPLE: Using WHATEVER method you prefer, find
the volume generated by revolving, about the z-axis,

the region bounded by: y = —2?+2x+3 and y=

5 5.3 x:—3
=7r[x—a:4— - 622 935‘]
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2-(27 - (-1))
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_ 7T[243 ~(-1) (81-1)—

+6-(9—1)+9-(3—(—1))] 20
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EXAMPLE: Using WHATEVER method you prefer, find
the volume generated by revolving, about the z-axis,

the region bounded by: y = —2?+2x+3 and y=

—(81-1) — 2- (27; (—1))
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EXAMPLE: Using WHATEVER method you prefer, find
the volume generated by revolving, about the z-axis,

the region bounded by: y = —2?+2x+3 and y=

_ (81 _ 1) o 2 - (27; (_1))

—|—6-(9—1)-|-9-(3—(—1))]

Z 80— -+48+436

[244 56 }
=7
5 3

Next: Same problem,
shell method . ..
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EXAMPLE: Using WHATEVER method you prefer, find
the volume generated by revolving, about the z-axis,

the region bounded by: y = —x?+2r+3 and y=

X+ /& — A(y — 3
Yy 22-2z4+(@y—-3)=0 < z= \/ ( )
SHELL ! N
4 ............ — —$2+233—|—3 ”
1:|:\/1—(y—3)
|
1+v4—y

C > Next: Same problem,
shell method . ..

?7 77
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EXAMPLE: Using WHATEVER method you prefer, find
the volume generated by revolving, about the z-axis,

the region bounded by: y = —x?+2r+3 and y=

4=y)| dy
R+ /% — A(y — 3)
2
]
1:|:\/1—(y—3)
|
l1+v4—vy
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EXAMPLE: Using WHATEVER method you prefer, find
the volume generated by revolving, about the z-axis,

the region bounded by: y = —x?+2r+3 and y=

= [Ml2mil s+ VATy -3+ VE g dy

—( )1/2
= 777:9] 24 dy
—47T y(4 — )2 dy u=4-—-y
O y=—4—u

0 dy = (—1) du
= 47 —w)ul/? (~1)du 25
= 4n [ (4—wul/?(~1)d
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EXAMPLE: Using WHATEVER method you prefer, find
the volume generated by revolving, about the z-axis,

the region bounded by: y = —x?+2r+3 and y=

0]
VOLUME = 4wﬁ (4 — w)ul/2[(CD)du

4
= 47T/O (4 — u)u1/2 du

= 47TLO (4 — w)ul/? (=1)du 26
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EXAMPLE: Using WHATEVER method you prefer, find
the volume generated by revolving, about the z-axis,

the region bounded by: y = —2?+2x+3 and y=

0 1/2
VOLUME = 47TA (4 — wWul/2 (=1)du

4
= 47T/O (4 — u)u1/2 du

4
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EXAMPLE: Using WHATEVER method you prefer, find
the volume generated by revolving, about the z-axis,

the region bounded by: y = —x?+2r+3 and y=

VOLUME = 47 |— _ T
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EXAMPLE: Using WHATEVER method you prefer, find
the volume generated by revolving, about the z-axis,

the region bounded by: y = —x?+2r+3 and y=

VOLUME = 47 |— _ T
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EXAMPLE: Using WHATEVER method you prefer, find
the volume generated by revolving, about the x-axis,

the region bounded by: z2

44 4/1—x2 {
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EXAMPLE: Using WHATEVER method you prefer, find
the volume generated by revolving, about the z-axis,

the region bounded by: z? 4 (y — 4)2 = 1.

VOLUME = f_ll Lw (4 + /1 - :132) 2] —/L%/ @Ll—lu\w 1E—?) 2] da
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EXAMPLE: Using WHATEVER method you prefer, find
the volume generated by revolving, about the z-axis,
the region bounded by: z2 + (y — 4)2 = 1.

2
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EXAMPLE: Using WHATEVER method you prefer, find
the volume generated by revolving, about the z-axis,

the region bounded by: z? 4 (y — 4)2 = 1.
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EXAMPLE: Using WHATEVER method you prefer, find
the volume generated by revolving, about the z-axis,

the region bounded by: z? 4 (y — 4)2 = 1.

Next: Same problem,
shell method . ..
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EXAMPLE: Using WHATEVER method you prefer, find
the volume generated by revolving, about the z-axis,

the region bounded by: z? 4 (y — 4)2 = 1.

Next: Same problem,
A shell method . ..
= X
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EXAMPLE: Using WHATEVER method you prefer, find

the volume generated by revolving, about the z-axis,
the region bounded by: z? 4 (y — 4)2 = 1.

VOLUME
VOLUI\/IE—/ 27y] [2/1 — (y — 4)2} dy |

[[27ru 2\/1—(y 4)2}
:4TL /1 - (y—4)2dy
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EXAMPLE: Using WHATEVER method you prefer, find
the volume generated by revolving, about the z-axis,

the region bounded by: z? 4 (y — 4)2 = 1.

VOLUME :f; [27)] [2\/1 - (y—4)2} dy

5
:477/ y\/l—(y—4)2dy u+4=y
3 u=1y—4
du = dy

=47T/_11(u—|—4)\/1—u2du
:47r/1 [u\/l—u2] —+ {4\/1—1&2] du

—1

=4w([/11 umczu]+4l/11 Mdu]) a7
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EXAMPLE: Using WHATEVER method you prefer, find
the volume generated by revolving, about the z-axis,

_the region bounded by: z° + (y —4)*=1.
, —2bb 1
VOLUI\/IE=47r([/1u\/1—u2du]—|—4[ 1\/1—u2du])
) , :
0O

:471'([/11 uﬂdu]—l—ltlfll Mdu]) s
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EXAMPLE: Using WHATEVER method you prefer, find
the volume generated by revolving, about the z-axis,

the region bounded by: z? 4 (y — 4)2 = 1.

=47 (04 4[r/2]) = 872 B

Y -1
7/2 = AREA = / 1 V1 — a2 da
| X .
1
g 7r/2=/1 V1—u?du

— U
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Whitman problems
89.3, p. 191-192, #1-13
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