Volumes of Revolution

\lolumes of Revolukion

In this section we will start looking at the volume of a solid of vevolution. To
et a solid of revolution we start out with a function, 4= FX) on an interval
to,b1. \We then votate this curve about a given axis to get the surface

of the surface of the solid of revolubion. For purposes of “this discussion

le¥'s rotote the curve about ¥e x-axis, although it could e any vertical
or ‘orizontal axis. Deing this for the belous gives e following tHivee

dimensional region.
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The volume formulas ave N= So A dx and V=5 Al dy where AW
ond AW are the cross-sechonal area funchtions of tne colid. Theve ave
many woys Yo get the cross-sectional avea. One of the easier metods for
Finding the cross-sectional area is Yo cut e object pevpendicular Yo the
oxis ot rotahon. Doing this the cross -sechon will e either a olid disk ¥
the object is solid las the example above) or a washer it the solid has a
hollowed out interior.

Disk Method

P

Tn the cose that we get a solid disk the avea is,
A= (vadius)*
wheve the vadius will depend upon the function and the axis of votakon.
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Washer Method

TIn the cose that we get we get a washer the area is,

A = 7( touter radius)’- linmer vadius)')
wheve both of the vadii will depend on the funckions given and the axis of
rotolion. Nole that these ave |the same concept as the solid disk just|has
innexr radius|O. et bt

7 {0 1'5“(:6; v = ifte vadius
| 9 =2 (R ™ 27 (g 0]
\& o) \/ = 2 ( Choal®- o)
fl
whole solid:
N=Z A dx
Axis of Rototion = a A: dix
The radius is highly dependent on the axis of votation. Tnstead of

rotoking about e x-axis (y=0),uwe con rotate obout a line y=¢ and
uhlize Fhe volume formula V=3¢ w(Ew-c]® for disk metnod.
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Shell Method

Sometimes we come across a solid ¥t has he same inner ond outer
vadius Or they swap spols. Tn tese coses we use a new method called
shell method. Insted of adding up disks (or washers) Yo make o solid, it
adds up cylinders. The volume Formula is N=Ja 21r h dx
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Examples:

1. nd the volume of the solid formed by rotating the region between the
curve = U-x? and x-oxis for -2¢x¢2 obout (o) e X-oxis, (o) the line y=-I,

and (©) e line x=3.
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2. find the volume of the eolid dbtained by votaking the region bounded oy the
given cyvves about the specified line.

Y V= X¥2 , X=-1, X=0, y=0 3 about tne line \=2.
o) y= =x*¥2x, y=X; odbout the \-axis
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Exit Ticket Volume of Solids with Uniform Cross-sections

Volume of Solids with Uniform Cross-sections Consider a solid whose base is the
region bounded by given function(s) with uniform cross-sections perpendicular to the z-axis.

The volume of the solid is given by:

- / A()] da

where A(x) is the area of the cross-section

Set up but do NOT solve the integral that finds the volume of the solid whose base is bounded by
y=2%+2, y=sin(z), x = —1, x = 2 and has uniform cross-sections perpendicular to the x-axis
in the shape of:

1. squares 2. triangles of height z2
R A1 : v [
: Yy /, ssin(x) : : : SN (x)
3 Alx)= (bose) \ '
; '

= (e Snb) A= 5 lbased neightd

; F :

R N = (&2 -sinta)( «2)
T\“‘A Nz [ GdamsinwVde RO 2

1 ) ) ' !

wz-l xz9 ¥z-l xz2 N= S-‘ -i*q"’*z' '!ixzsi“lx\ dx

3. semicircles 4. rectangles of height /x
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