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Volumes by Slicing
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EXAMPLE 21 Computing Volume from Cross-Sectional Areas
1 The Pyramid Arena in Memphis has a square base of side approximately 180 m and
a height of approximately 100 m. Find the volume of the pyramid with these
measurements.
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EXAMPLE 2.3 Computing the Volume of a Dome

Suppose that a dome has circular cross sections, with outline y = — 4—251’2 + 90, for —45

< x £ 45. (In units of centimeters, this gives dimensions of a dome model similar to
the Capitol Dome in Figure 6.13b.) A graph is shown in Figure 6.15. Find the volume
of the dome.
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FIGURE 6.15
y = —éxl + 90
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Find the volume of the solid with cross sectional area A(Xx).

1. Ax) =x+2,-1<x<3

2. A(x) =10""*. 0 < x <10
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3. Ax)=7n(4—-x*0<x<?2

4. Ax) =2(x+1)%1<x<4
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5. (a) The great pyramid at Gizeh is 152 meters high, rising
@ from a square base of side 230 meters. Compute its
volume using integration.

oo as, g 152 m 555! o Ly | o 8)) glis,) als (a) .5
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Find the volume of a pyramid of height 160 feet that has a square base of side 300 feet. 2

4
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A church steeple is 30 ft tall with square cross sections. The square at the
base has side 3 ft, the square at the top has side 6 in and the side varies
linearly in between. Compute the volume

Job 4,0 dus e phbolae 301t S 43 Job pglo 7
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2
The outline of adome is givenbyy = 60 — :—0 for — 60 < x < 60 (units of
meters), with circular cress sections perpendicular to the y-axis. Find its volume

JsJ y=60—'-;—;a4_.aJ L_,_J;».:,.Ja‘_e.._-.Jl‘E,‘,_L.,,Jl ;LJ,:_.-_‘l oy o9
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A pottery jar has circular cross sections of radius

@ 4 + sin% cm for0 < x < 2m.compute its volume

A pottery jar has circular cross sections of radius

4 — sin - CM for0 < x < 2m. compute its volume.
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The Method of Disks
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Revolve the region under the curve y = vx on the interval [0, 4] about the x — axis

and find the volume of the resulting solid of revolution
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Find the volume of the solid resulting from revolving the region bounded by the

m curves y = 4 — x2and y =1 from x = 0 to x = /3 about the y — axis
/

Fiwe 12ieS ¥ go pol %) ddyydo plasaw) 2.5 L
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The Method of Washers

Axis of revolution

Disk
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Horizontal Revolution Vertical Revolution

V=n / f@)-lg@)? dz | V= f F@)P-lg@)? dy

Y= Vouter_vi-nner

b
V=f n(r2—17) dx

0544556234 2 eyl

R O D RO



| TERM 3 (2023-2024) 0544556284

— e
Let R be the region bounded by the graphsof x = 0, y = 2 x? and y = 1.

Computethe volume of the solid formed by revolving R about (a) the y — axis
(b) the x — axis
(c) theliney = 2

siinedl g i .y=1 Y= 12 x=0 Geoled) bl dsgased) dalaiy) Lo R oS2)
Y =2 paznu (‘34)5 X yooel) (B)g Y et (@) Js> R ()59 cpo 0353 s
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(b) the x — axis
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Inner radius:
y=2—1=1
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\ Outer radius:
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Let R be the region bounded by y = 4 — x? and y = 0. Find the volume of the
solids obtained by revolving R about each of the following:
(@the y— axis
(b) theline y= +3
(C)the line y 5 Z:.Jl =N P | Pl_—,._v-i s> .y=0,y =4 — x% dlales 339amma)l dnlai,l) oo R 8

. | sy =3 peazad) (b) 5 ¥ jomadt (@) : Il o JS s> R olsss o0 Lpsle Jpuasd) @
(d) thelinex =|3 X=3 aalbaiddl (d) 9 Y =7 paiiug (c)
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find the volume of the solid formed by rotating the region
bounded by ¥ = Vx and x = 4 about the y — axis
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Region bounded by y =secx,y=0,x=—-nr/4and x = n /4
about (a) y = 2; (b) the x-axis

y=secx,y=0,x==7/4 ddaulg 33ga>e dala:,]
X Jg:p...g..” (b) :})’:2 (a) Jg.:u- I=ﬂ’/4 9
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