
CONSERVATION OF VOLUME 
Solution to the Problem 

©2006 by David A. Katz.  All rights reserved. 
Permission for classroom use provided all original copyright and reference information is included. 

 
 
Calculate the volume of the two cylinders using the formula: 

 
V = πr2h 

where: 
V  =  volume of cylinder 
r  =  radius of the cylinder 
h  =  height of the cylinder (either 8½ or 11 inches) 

 
Assuming that the volume of the two cylinders, 1 and 2, are equal: 
 

V1 = V2 
Or 

πr1 2h1  = πr2 2h2 
 
Use the substitution: 

r  =  c/2π   (c = circumference of the cylinder, either 8½ or 11 inches) 
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Cancel π and 4π2 from both sides of the equation to get 
 

c1
2h1 = c2

2h2 
 
For cylinder 1:   c1 = 8 ½ inches 
   h1 = 11 inches  
 
For cylinder 2:  c2 = 11 inches 
    h2 = 8 ½ inches 
 
Substitute the numerical values into the equation (but do not multiply numbers): 
 

(8 ½ x 8 ½) x 11 =  (11 x 11) x 8 ½ 
 
Cancel between both sides to get: 
 

8 ½ ≠ 11 
 
This shows that the volumes of the cylinders are not equal but are  proportional to their 
circumferences. 


