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Theorem 6.5 (Volume by cylindrical shells about the Y-axis) Let f be
continuous and nonnegative on [a, b] and let R be the region that is bounded above
by y = f(x), below by the X-axis, and on the sides by the lines z = @ and x = b.
Then the volume V' of the solid of revolution that is generated by revolving the

region R about the Y-axis is given by

V= lim

maxAx,—0

Z 2rxy f(zf) Az, = / 2nx f(x)dz.
k=1 ®

b
e / S i, (6.9)
Y Y Y
\
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Example 6.11 Use cylindrical shells to find the volume of the solid generated when the region enclosed

v

between y = 2, x = 1, = 2 and the X-axis is revolved about the Y-axis.
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An informal viewpoint about cylindrical shells: The volume V of a solid
of revolution that is generated by revolving a region R about an axis can be obtained
by integrating the area of the surface generated by an arbitrary cross section of R

taken parallel to the axis of revolution.

‘\"",
S ’i
-

| v » A=2rxxf(x)
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Example 6.12 Use cylindrical shells to find the volume of the solid generated when the region R in

the first quadrant enclosed between y = x and y = 2 is revolved about the Y-axis.
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Example 6.13 Use cylindrical shells to find the volume of the solid generated when the region f?

under y = \/x over the interval [0. 1] is revolved about the line y = —1.
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7.1 An overview of integration methods

A review of familiar integration formulas
L [du=u+C 2. fu'dy = ‘j:j +C,n # -1
3. [Ldu=lnlul+C 4 [a"du= = +C,a>0,a#1
5. [etdu=e"+C

6. [sinu du= —cosu+C
8. ] sec?u du = tanu + C
10. [sec utanu du = secu + C

12. [tanu du = In|secu| + C

7. [cosu du=sinu+ C

)

). [esc?u du = —~cotu +C
11. [esc ucotu du = —cscu+ C

13. [ cotu du = In|sinu| +C

14. f \/% = al'(-sin(féj L 15. j a‘_ffuz = %ar('tau(g—) +C
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7.2 Integration by parts Msaudinsmuky IS

7.2.1 The product rule and integration by parts

Let G(x) be any antiderivative of g(x) ; G'(x) = g(x)

d%:[f (2)G(z)] = f(z)G'(z) + f'(x)C(x) = f(z)g(z) + f'(x)C(x)
[ 5@t + @0 o= 1@6w)

'/ﬂ@%w@:ﬂ@ﬂ@—/ﬂ@a@m

Let u = f(z),du = f'(z)dz and v = G(z),dv = ¢g(x) dz

/ wdv = uv — / vdu

e s i i i LB et R AT S A e

N | o |

§d(uv\ ~udy tv-du

\A\f.:j'd(u\ﬂ = &ud\\? +S\ydu :
| \g\,\d\% = u\r-gvdu |

gk chbsx dx bR00 WU 7> 10 \"‘ Q(mwuw\\oﬂsﬁoodb,
=3 \fSonB'nmxan \vg 7
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uoaY, Bu borks 10 U doo dy
Example 7.1 Evaluate [ _Q__Y_.—- '

lgoa W= X —sdu=dx v/
Ay =Sih X dX —v V= yd\?
':S-S)'n 7(0\7(
® gu@=@\*-g\%ég -2 X

uw W Y du
oy, Sminx A = 5{@9 x)- 5(4:05:0&3}

= _XCIX gm XX
Y (08 X +8InK ¥ ke #
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