
5. 2)? Volumes

I Volumer

? Volume is 3-dimensional

V = W . L . H

Spheres

Cones

m ' m

Cone

Circular. Right I come

Dimensions:

EV =  un i t s

B= Base Area

C o n e

m



C a l c I

computing volumes
? Cubes

? Slices

see Youtube.
"Veg-o-matic

I  c u b e s

= VijR= 2 ?

VE EAred: Ax

v= (A(x)dx



EX Consider a volume Whose cross-sections(3)

are squares with bottom corners attached

to the parabola in the x, y plane x=y2
Find the volume between x= 0 to x=1

? A (x) = 2y)}

V =
X =  0

?  S i d e  V i e w
A Z

A ( x )

? perspective
view

a  T a p - t i e r
y2=x

? Volume

1

V=45.28x

=45,1X76X

+421-261-03927 abie units



math 241 5 a N a m e ?

1: let a volume be described as one
with square cross-sections whoes lower
corners are attached to the X-axis
and and the cure yEsin (X)

Ise t -up  on ly }  x -0 ,  "

M I N

Lawn-Dart
out of page

i n t o  p a g e

a A(x) = y?
= (sins)?
= sin(x)

V sin' (x)dx.



EX squareconsider a,conical shape with the
vertex at the origsh. The square is
centred on the x-axis, the corners
foddow y=x. Set up then evaluate
the volume from x=0 to5

' y = x

A (x)=W?

W(x)=27

W  = 2 x -

W= 2y

A(x) =(2x)
? Side view

V  =
5
( 2 x )  6 x

A(x)

y = X

? V= 4. 23
5

4(125) = 500
3 5q. units



E. The I-5 "National Free way Earth, wake
Research Lab" uses vertical pylons
that have circular. cross-sections
and whoes widths follow y(x) =2x1) +1

? Sidery 1 5 2 - 2 Front regular octager
4 View

1 /

A=za° (1+2)
? Front view

? So

- A =Tirt

=  T r y?
?  y

b u t

A(X = (x-2) 57
X=0 tol ? (x)

V = A(x ldx

* ( * - 4 )

se t -up

7(7-2) +4



EX Conside the region between two parabolas

y "  = x ,  x = 3 - 2 y 2

Find the volumn formed by taking equilatel

t rang les  and p inn iy  the i r  corners  to  these
paabo las .

x=y? ? Intersections

=3-2y

??2=3
x=3-21
Vr

X=1'
V=  Vee f t + V

half

left(x) = 52

13(2y)"

?

~ 3 S
4

d r e d  o f
anequilateral

t r iang le
Kart

S =  2 y
S= Zy

1 3

r i g h t =

= 5 3  x - 3

A(X). FE (3=*)A(x) = 13

? Tugether

V =
1
5 3 x . d x  t 53(327)dx

Set Up



I I , Vo lumes  o f  Revo lu t i - sl ices (disks)

cx

17)

f (x )

r e v o l v e
aboad
X-axis

2

? Slice

? Volume AV (x) = A(x).1X

= > AXTO V = T  [ f ( x ) ) d x



EX let y= fX) where fixs sin (x). Now
rotate fix) about the X-axis and find the
volume f o m  x = 0  t o

r= y (x) A = Tir

V=T|

d x

2

(sin (x)? d x

7%2

sin' (x)dx use 5046+1-401-601622))

V =

+ (sin (a) Sin (ol)
2

c u .  u n i t s

665(28)42
1=<x

du = 2dx

= Coral d4

= Sin (U)
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2. Prove the equatin of a cone's volume

- R

?  X

KH-

3. Rotate y =x* arrund the X-axis.
Find the volume, this creates if
we integrate fom x=1 to x=2



vor of a sphere
R°=x'ty" (ic)

AV = A(x).AX

+  K

A x

but  rex =R' -x"

Since rix)=y(x)
X=-R X=R

o r

To tal volume:X=R
(it) V =

S l i c e

AV=T (R'-x*)Ax

) note symmery
X = - R

(ir)
R

R

- IT REX
R

3

-  2 T X
310

Congratulations! You're derived

aformula you had no iden where it
came from!!



TR.

2 8 3 2 = 1

0 1 0 1 2 2 ?

1x16=2

262=12

-

1 1 4 = 1
a n o i l i b n o )

any 10 birded tot bonin

0 9 0 1

f i n o b r

Pinob8160

v i t n e i

(x)
shes  221

i s i V

10:000
s o y s o n-  5 2 1 1 7

DIT



Set-Up only) Find the volume
generated by rotating the ared between

y= x"" and y=x" from 0 to 1

1

? VIT (04-988
Set-up.

solid



rotateabout

y=-1

Rota t i on  abou t  a  non -ax i s  l i ne .

gy = f(x)

1

-

A outer = Trout

Aouter (1+ 51x)"

Hihner  =  T I 2
[1+g(x)}

("1)

? d e k b

O Rotate about the

y=d

? = ?

????-???
/ 4= f(x)

> ?
H o n t e r = I I  g

G . -  F

whee F(y)=x y = C l
is  X=f(x)

Wher G (y)=X
Solving

Toy

must be functions. f

y=9 (x) y also


