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WeBWorkK assignment number Sec7.3 is due : 10/21/2010 at 11:30pm EDT.

v

E\n alternative method to Disks and Washers is the Method of Cylindrical Shells. Some problems that are difficult for Disks are
easy for Shells. In some cases, when both methods are easy, having two ways to solve a problem offers a way to check your
results, for example on an exam.

The Method of Cylindrical Shells:

The volume of a solid, obtained by rotating about the y-axis the region under the curve y = f(x) from a to b, is
V = [P omxf(x)dx.

Note that 27x = the circumference of the cylindrical shell
and f(x) = the height of that shell.

Thus V = fab (circumference)(height) dx.
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6) Book Problem 1 %M”’

Let S be the solid obtained by rotating the region /{ounded
by the given curves about the y-axis: y = x(x — 8)%, y = 0. Note
that it is akward to use the method of slicing to find the volume
V of S. Sketch a typical approximating shell.

The circumference of this shell = _?—d;/).(_

The height of this shell = X' ( # %) 2 e

Using the method of cylindrical shells, V = fab dx,

wherea= . and b=%_.

Therefore the volume V = L > 2 63{?#6? 8; )
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Book Problem 3

Use the method of cylindrical shells to find the volume V of
the solid obtained by rotating the region bounded by the given
curves about the y-axis:

y‘:—zo/xzs)':O?x:l;x:S;

|2
The circumference of a typical shell = 21T X and the heighg
of this shell = _2&.—
Therefore the volume V of the solid = [ qolt ax = :r‘é?
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Use the method of cylindrical shells to ﬁnzimthe volume V of e Lf IT/X ¢

the solid obtained by rotating the region bounded by the given
curves about the y-axis:

y=2e"2,)':0,x:0,x: 1.2:

The circumference of a typical shell = _2 E X
The height of this shell = _g e ~"*"

. o
Thus the volume V = f'* 4itixe ¥ dx="11945
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" Book Problem 8
A
Let V be the volume of the solid S obtained by rotating about J /p ﬂ
the y-axis the region bounded by y = v/4x and y = 2x2. Find V ys 1
both by slicing and by cylindical shells: fr
1
Q= 2 fﬁ
(A) The method of cylindrical shells : —_—

The circumference of a typical shell = gf[@nd the height of :
this shell = VX ~ 2 pa Jqn -2
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The volume V = fab l dx,wherea =@ _andb=_I_ T
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(B) The method of slicing from Sec(7.2): p
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Use the meth??éylindrical shells to find the volume V of F—T
the solid ob/tatiz d by rotating the region bounded by the give P
curves aboutthe x-axis: z)!
Arly) =245 / o1y

x=5+y2,x:O,y=1,y=3;
~

The circumference of a typical shell in terms of y = 2. it 2
The height of this shell in terms of y = 53%}_ ‘d 2 it
Thus the volume V = ff 9.1]%.@15;1 dy = -

- 251,329, =2
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Book Problem 11 /7( {?gg?m i

(A) Use the method of cylindrical shells to find the volume

V of the solid S obtained by rotating the region bounded by the 3
given curves about the x-axis: N & [y e

LA g (%9)
y=x3,x=0,y=27;

7 M_";ﬂ | ° 3 21 %

The circumference of a typical shell in terms of y = _?'_]T.ﬂ_

The height of this shell in terms of y = _g\ [:;'; - T r—
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(B) Use the method of slicing to find the volume V of the 21 -~ ‘éﬂ: ( 3)
solid S: % Nﬁ) -y
AR
Thevolumeszfi(__dx,whereazo_andb:_%. 4
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us the volume V = ‘11--.—,3 1
Thus the volume jf_(_lm.%)o ’; A(k):ﬂﬁ)*UJ‘Ll
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Book Problem 15

Use the method of cylindrical shells to find the volume of ’. | /X R
the solid obtained by rotating the region bounded by the curves e

elthe=2i(z k)

y=2x°,x=2,x=73; about the line x = 2,

V= 25 4Ty f’r(/x): Qﬁ(g“?)lXL
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Sefmfigy 8 ) zﬂ(/( + M) S
—_— VN A
8. (1pt) UNCC1242/EssentialCalculus-Stewart-Sec7.3.17.pg ‘
ro
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Use the method of cylindrical shells to find the volume of
the solid obtained by rotating the region bounded by the curves
y=2x%,x=2,x=8; about the line x = 9.
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Let S be the solid obtained by rotating the region bounded T {
by the curves y = x+ (9/x),y = 10, about x = 2. /\‘

The volume V = [ _A(X) _dx, wherea=Y_and b= 7.

Therefore the volume V = (_Léi‘_f' 6‘"‘{6 e —] zl;“@\ 3 fcl( 7,5:1 /
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