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From http://www.walter-fendt.de/m14e/volsphere.htm (it's dynamic!)

Front Views:
[image: image2.png]=18

Fie

Edt View Go Commuricator_Help

[FE=[ [Applet Kugelvalumen running

© W. Fendt 2000

i &P @3





Cross sectional areas at any height h:

Hemisphere:     A = ( s2 = ( ( EQ \R(,r2 – h2) )2 = ( ( r2 – h2 )

Cylinder – Cone:  A = ( ( r2 ) – ( ( h2 ) =  ( ( r2 – h2 )

Therefore their volumes are the same by Cavalieri's Principle:

Volume of Sphere
= 2 (Volume of Hemisphere)

= 2 (Volume of Cylinder – Volume of Cone)

Volume of Sphere
= 2 ( ( r2 r –  EQ \F(1,3) ( r2 r ) = 2  EQ \B(\F(2,3) ( r3) =  EQ \F(4,3) ( r3 
We can use formula for volume of a sphere to find the formula for the area of a sphere:


Consider this spherical shell:

Its volume is exactly:

V
=  EQ \F(4,3) ( (r + d)3 –  EQ \F(4,3) ( r3 
V
=  EQ \F(4,3) ( ( r3 + 3r2d + 3rd2 + d3 ) –  EQ \F(4,3) ( r3 
V
= 4(r2d + 4(rd2 + EQ \F(4,3)(d3 

But we can also approximate the shell’s volume by multiplying its area by its thickness:

Ad
( V 

Ad
( 4(r2d + 4(rd2 + EQ \F(4,3)(d3, then dividing by d 

A
( 4(r2 + 4(rd + EQ \F(4,3)(d2
If we consider thinner and thinner shells, then as d ( 0 the second and third terms also become 0 and we are left with the formula for the area of a sphere:

Area of a sphere = A = 4(r2
-----

N.B.: the following is from http://www-groups.dcs.st-and.ac.uk/~history/Mathematicians/Cavalieri.html:

Bonaventura Francesco Cavalieri (1598-1647), Catholic Jesuit Priest, appointed Mathematics Department Chair at University of Bologna, Papal States (now Italy) in 1629. 

Cavalieri's theory of indivisibles … allowed Cavalieri to find, simply and rapidly, the area and volume of various geometric figures.

Galileo wrote of Cavalieri, "few, if any, since Archimedes, have delved as far and as deep into the science of geometry."

Same!





� EMBED Word.Picture.8  ���





r





r + d








Assembled by S.K.Stephenson, sks23@cornell.edu
Revised July 14, 2005

_1082142302.doc
[image: image1.png]=18

Fie

Edt View Go Commuricator_Help

[FE=[ [Applet Kugelvalumen running

© W. Fendt 2000

i &P @3








