7.3: Volumes by Cylindrical Shells

EXAMPLE 1. Determine the volume of the solid obtained by rotating the region bounded by

y=4(r —1)(x — 5)? and the z-axis about the y-azis.
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Let us list the troubles in application washer method here:

1. It is difficult/impossible to get explicit formula for inner/outer

radius in terms of y.

2. To find b we need to find absolute maximum of the function
defining the curve on the interval [1,5].

How to avoid these troubles?



Unlike the washer method in shell method the cross sections are always parallel to the axis

of revolution.

Think of cutting your solid by a cylindrical cutter centered on the axis of g

revolution and pushed down into the solid.

A cylindrical shell is a solid bounded by two concentric circular cylinders with the same

height. The volume of the cylindrical shell:
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where =

V=2Trfb(radius)(height) dx



http://prepcalcabc0607.blogspot.com/2007/02/63-volumes-by-cylindrical-shells.html
http://mathforum.org/mathtools/tool/1882/

Solution of Example 1:

Determine the volume of the solid obtained by rotating the region bounded by

y=4(x — 1)(x — 5)? and the w-axis about the y-axis.
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SUMMARY ( Method of Cylindrical Shells)
e Area of cross sections: A(x) = 2m(radius)(height) =(circumference)(height)

b
e For rotation about a vertical axis we use V = / Alz)de.
o

d
For rotation about a horizontal axis we use V' = / Aly)dy
Note: Exactly opposite of washer method.

e For the limits of integration we take the only range of  or y covering one side of the solid

(not the complete range).



EXAMPLE 2. Find the volume of the solid obtained by rotating the region enclosed by the curves

y=x — % and y = 0 about the line v = 2.
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EXAMPLE 3. Set up, but do not evaluate, the volume of the solid obtained by rotating the region
enclosed by the curves y = Yz, = 8,y = 0 about the x-azis using the method of cylindrical shells

and then using the washer method.

Cylindrical Shells Method Applications:
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EXAMPLE 4. Set up, but do not evaluate, the volume of the solid obtained by rotating the region

enclosed by the curves y = cosz,xr =0, = w/2 and y = 0 about the line y = 1 using the method
of cylindrical shells and then using the washer method.

Cylindrical Shells Method Applications: ’ Washer Method Application
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EXAMPLE 5. Set up, but do not evaluate, the volume of the solid obtained by rotating the region
enclosed by the curves y = x° and y = 4z about the x-azis using the method of cylindrical shells

and then using the washer method.

28

Cylmdr1 1 Shells Method Appllcatic;l;i:

“""_a/ﬁ - =
Y ( ki ‘3"""’”
é@ﬁl’? |‘
\r L
) .

8 v/
0 :3. \f‘} L|

5y ¢
Trkerseckion  pos o

f—'-lxc*) x(x~4)=0 x=4

\ = SA(‘J\A\X
\V=an SOV(‘J)'H:)) dy.

EY ) W
T (- 3y

JeC

16

-

Y

Washer Method Application

v /]
A | XL ~ N \R
= pr - A
MRS
0 X 4 r

V= ; §4 {R(";X: [Hxﬂldt

(6= K, R@=h%

4
=7 § fal (1




	Page 1: Sep 12-2:44 PM
	Page 2: Sep 9-10:28 PM
	Page 3: Sep 12-2:48 PM
	Page 4: Sep 9-10:31 PM
	Page 5: Sep 12-2:57 PM
	Page 6: Sep 12-3:01 PM
	Page 7: Sep 13-11:40 AM
	Page 8: Sep 12-3:10 PM

