Simpson’s Rule and the Volume of a Sphere
The Problem :
To estimate the volume of timber in a tree-trunk, "Simpson’s rule" is used. The length of the trunk is measured. The cross-sectional areas at the two ends and the middle are estimated.


Simpson’s rule gives the volume of timber as
Length x ( Area Left end + ( 4 x Area Middle ) + Area Right end) ÷ 6
Use this rule to find the volume of 
A. a regular cylinder of radius r and length l 
B. a cone of radius r and height l 
C. a flower-pot with dimensions shown 

D. a sphere of radius r

Notes and Solutions :
A
The cross-sectional areas are all equal - viz pi x r ²
hence, Simpson's Rule gives the volume as
L x ( pi x r ² x 6 ) ÷ 6 = pi x r ² x L , as hoped !
B
The base area = pi x r ² ; the vertex 'area' = 0 ; the middle area = pi x ( ½ r ) ²
hence, Simpson's Rule gives the volume as
h x ( pi x r ² + ( 4 x pi x ¼ r ² ) + 0 ) ÷ 6 = pi x r ² ÷ 3, as hoped !
C
The base area = pi x 5 ² ; the top area = pi x 10 ²; the middle area = pi x 7.5 ²
hence, Simpson's Rule gives the volume as
18 x ( pi x 5 ² + ( 4 x pi x 7.5 ² ) + pi x 10 ² ) ÷ 6 

= 18 x pi x ( 350 ) ÷ 6 = 1050 x pi = 3298.7 cm ²
D
The left 'end' area = 0 ; the right 'end' = 0 ; the middle area = pi x r ²
hence, Simpson's Rule gives the volume as
2 r x ( 0 + ( 4 x pi x r ² ) + 0 ) ÷ 6 

= 8 x pi x r ² ÷ 6 = 4/3 x pi x r 3 , as hoped !

 

