
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Volin
Q s What is the volume at a sphere of radius 1

First solved
b2

Archimedes

287 BC 21213C

we know
volume at a

Cylinder

Basic Strategy Approximate sphere by cylinders to

higher and higher accuracy

e

More accurate
approximations



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Step Center sphere at 0,01 in xy plane
Observe top is givenby y 2

y

Step2 Define A x area at cross section at

sphere at a

y
Aca Area

I

Tyr
circle ICI si
radius

Step For each a a natural number subdivide

C 1,13 into a equal subintervals of length DX I

I C l

I



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

over the subinvenual Xi i a draw the

cylinder at height DX and radius flail

Volume at ith cylinder Ttcxit Dx

A Xi
q

Area at base
times height

i i ai

1

Step 5 Sum the volumes cylinders and take

a limit as n to Riemann Sam

u

Volume A Sphere alim TE Achi Dx

By definition

of definite AG dx

integral

g c say da

l

FTC 5 Tse off IT
Archimedes didn't knouthis i



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

More generally ACH
r

Volume at a sphere
of Laden JIT re sie da

r
r

Tv a as I Tr

r T
Awesome

What about different solid shapes

Samelogic
Areal Aca

v us jaana
works because

Vol Area rt base

Important Example Solid of revolution

y tG4
solid formed by
rotating 9 741
around X axis



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Volume A Solid b Acc

µ
rendition A fitttexifdx

y tcx between
a

c a and a _b

Example
What is the volume of a cone with radius 1
and height 1

y x

Volume Tard x x Io

M g
u

Volume A
cone at radius JT Ix da titrch
and height h



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4 What is the volume at a solid circular

donut with the Following demeissions

e

i
y V

qfated r
word

y I t R
or

am

A Cx IT V R area
d small

T f V R Gz
circle

area of semi

412 V T

Volume it L R V doc 4TR V d

41172 ITV2 2512 ITV2



Conclusion To calculate volume at solid 5

Y sit 5 in xy plane with a a and x b

at ends

7 Determine cross section area function A x

Vol S Jaane d Calculate using
FTOC


