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1 Volumes using cross-sections

e
of Ifroluma nBran)=(Area ono night

volume : <base area) . (height)

Method 1 : Method of slizing

Let S be a solid w/ integrable cross-sectional

area A(X) from x= a to
x = b .

b

Volume of S is ! A(x) dX
.



Ex (using method of slicing) :
-

A pyramid 3m high has a square base
that is 3 m on each side

.

The cross-section of the pyramid perpendicular
to the altitude

x m down from the vertex is xm on each side
.

Find the volume .

Step 1
: Sketch the solid a typical cross-section .

&

with
area -

distance from vertex is x u

Typical cross-sectionver! Junign e

x
2 m2 --

Sketch on X-axis 14-axis

< I X-axis
-

*I because height of
L / pyramid is 3

side X ~
side of

base
is 3

Step 2 : Area of
cross-section at x is A(x) = x

2

because cross-section is a square wy side x .

Step 3
: Limits of integration :

The (square) cross-sections
lie on planes

from x = 0 to x= 3
.

Step 4 :

Integrate to find the volume:

v = (Axx)ax = (xrdx = 2 ! = = =

9-

volume is I'm .



Method 2 : The disk method for computing
a solid of revolution .

->IIIII filled circle

Ex( for the disk method)
:

The region
between the curve y = /X

,
0 - x-4 ,

and the line y
= 0 is revolved about

the

X-axis to generate a solid Find its volume
.
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Second Ex (for the disk method) :
-

-

Find the volume of the solid generated by revolving

the region
between the y-axis and

the zurve x= % ,
11y14 ,

about the Y-axis .

21 :
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Radius of disk is distance from X=I to x = 0 : I
4

volume = Y + (5)" dy = I ↑4 y-2 dy

1 A
radius

= +4!
of

disk
= - 4π(I]"

Region which is
to be

rotated about the y-axis = -n+(4-1 = 3 4

/disk



Method 3 :

The washer method for computing
a solid of revolution .

This method is to be used when

the cross-section is not a disk

but a washer -> this means

the solid has a hole

Volume of washer rotated about the X-axis

! + ((R(x)" - (rx)2)dx- inner
outer radius
radius

of
washer of washer



Ex (for the washer method) :

The region
bounded by the

curve y
= x2+1 a

the line y = -x+3
is revolved about the X-axis

to generate a solid. Find the volume of the solid

↑

Sol : Y
y =x

2
+ 1

I
Y =- X + 3
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If ↳/ Region
to be

rotated

↑ about
the X-axis3-I -

..
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>
*

Intersection points
:

Set x + 1 = - x + 3 -> x + x - z = 0
= (x+ c)(x - 1) = 0 = x = - 2

,
X = 1

(because the line
Outer radius : M(X) = - x + 3

has higher y-value
than the parabola)

inner radius :

v(x) = x
"
+ 1

segment
draw

line
↑O

this lineperpendicular
↓axis of

revolution - segment
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a washer

"

washer
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Volume is



Ex (for washer method) :

-Daxis of revolution

segment
linkverpendicularf
I a

+is
o

L ↓ O

revout
in

e

↑
Region to be rotated The was her

about the y-axis swept out by
the line segment

-


