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Volumes by Slicing and Rotation About an Axis

V= L.:{(x) dx.

EXAMPLE 4 A Solid of Revolution (Rotation About the x-Axis) y

The region between the curve y = \/;_;, 0= x=4, and the x-axis 15 revolved about the J’j_ﬁ/*""
x-ax16 to generate 3 solid, Find tts volime, //TRM s

Solution  We draw figures showmg the region, 4 typical radms, and the generated solid ¢ = @ .

(Figure 6.8), The volume 1s

b
V= / R dx

—
4 174 (4)2
X
=1 ;r;af:r;=1r7 =’JTT=8‘.IT. ]
i i
(t)

EXAMPLE © A Solid of Revolution {Rotation About the Line » = 17
Find the wrolurmme of the solid generated by revolvriing the region bouanded bor 3 = "\\_»‘"'r}_c ardd
thhe lines » = 1. x = 4 aboutthe line 3» = 1.
= olukid o e draws Figures showing the region, a typical radimas, and the generated solid

(Fignre &1 00 The vwolum e 1=
=y
I = J.I‘(‘ RO x1]? A

1

=l
— f o[ — 1]% e
1
=1

1

> =1
= F[_ch — 2-%3:3-'"2 —+ x]l = —?g_-
¥
7
1 ¥ = VE___
Rz =wx— 1
__’,z*’aﬁ-q » = 1 P
1 —=T ’ AT
-~ A :
1
o 1 * 4 ¥

2




s g as alad) de AU Ol 2 gaal)

5olids of Revolution: The Washer Method

v y
, ; (% RG)
= . (3, ¥(3)
E w \L ¥ =R — g l s L)
\L y = r{x) ( 7 all s
Ax . :
Washar
Cuterradis: R(x)
Inner radius: #(x)
Ax) = w[R®]) = wlr(x]) = w([R]* - =]
b I3
- [ aas = [ ey - pp &
EXAMPLE @  AWasher Cross-Section (Rotation About the x-Axis)
The region bounded by the curve v = x¢ + 1 and the line y = —x + 3 iz revolved about
the x-axis to generate a solid, Find the volume of the solid,
¥
)
T
R :—x;i- y=-x+3
¥ =x2 i1
BHl=-x+3 HEXLH ' 5(1,212
drx-2=0 %Hf; !
Outerradms: R(x) = —x + 3 _ rv Vg
st A= 53 - 1) =0 meedet L
Inner radius: #(x) = x% + 1 ==, x=1 @

B
v = f RGO — (]2 dx
= flw[[—x + 37 — (=% + 138 dx
—2
=f1rr[8 — &x — x° — =N o
-z

= 571
= z x x 117
= *.rr|:8x Sx 5 — 5 :|_2
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1. The zclid lies between planes perpendicular to the x-axis at
x=—land x = 1. Ineach case, the cross-sections perpendicu-
lar to the x-axis between these planes run from the semicirele

v =—=%1—x*tothe semicircle v = V1 — x%.

a. The cross-sections are cirowlar disks with darmeters in the

x-Plane.
sl
|:/\ 5\
1 “';:__.;,:>i<“‘x

b. The cross-sections are squares with basss in the xpplane.

The cross-szctions are aquares with diagonals inthe xp-plare.

{The length of a aquare’s diagonal iz V' times the length of
Itz sldes.)

<K
\(0\/

e

d. The cross-ee elions are equilateral triangles with bassinthe

o<
\z\/

£+F—1
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The solid lies between plane s perpendicdar to the x-axis atx = 0
and x = 4. The cross-sections perpendcular to the x-axis be-

tween thess planes nun ffum the parabola v = —

parabola v = V.

Ve to the

4. The cross-sections are cirowlar disles with dameters in the

xpplane.

b. The cross-seclone aw squares with bases in the xy-plane.

,-"}J

c. The cross-sections are squares with diagonals in the xy-plane.

xy-plane.

d. The cross-sections are equilateral triangles with bases in the
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The solid lies between planes perpendicular to the x-ads at i

x=—1 and x=1. The cross-sections perpendicular to the 3 F
x-axs are circular disls whose diameters nim from the parabeola <

y = x’tothe parabela p = 2 — 7.

The base of a zolid is the region between the curve v = anx

and the interval [0, v] on the x-axds. The cross-ssetions perpen-

dicular to the x-axis are

a. equilateral Tiangleswith hases numning fom the x-axis to the
curve as shown in the fisure.

b. squares with bases numing fromn the x-axs tothe surve:



s g as alad) de AU Ol 2 gaal)

. The golid lies between planes perpendicular to the x-axis at
x=—1 and x = 1. The cross-sections perpendicar to the
x-axis between theee planes are squares whoese diagonals run fom

the semicirele ¥ = —%'1 — x” to the semicirele v = V1 — x2.

The golid lies between planes perpendicular to the x-axis at
x=—-1 and x=1. The croess-sctions perpendicuar to the
x-a¥s between thess planes are squares whose basss run from the

sermicircle ¥ = —%'1 — x? tothe semicirele v = V1 — x°.

Find the volume of the solid generated by revolving the shaded region about the given axis

Abont the x-axis

¥
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