Support for Literacy, Language and Numeracy
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What size are the Cylinders?

The Problem:
 A metal cube, of side 9 cm, is melted down and recast into two similar cylinders.   
The diameters of the cylinders are 5 cm and 10 cm, respectively.   

If no metal is lost in the process, what volume does each cylinder contain and what are their respective heights?


Cube of metal of side 9cm

Two cylinders:




   Diameter = 5cm                              Diameter = 10cm

The Solution:

81 cm3   and  648 cm3
This can be solved by calling the two heights H and 2H, and writing out expressions for the various volumes using πr2h for the volume of the cylinder, but it’s quicker to use the idea of ‘volume ratios’… 
The fact that the cylinders are ‘similar’ means that their volumes are in the ratio of the cube of their diameters … 

i.e.
53 : 103 = 125 : 1000
or 
1 : 8
This means the smaller cylinder has a volume equal to 
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 of the original cube.

i.e. 
The smaller has a volume of  
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 of  93  
= 81 cm3 

and the larger has a volume of  
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 of  93  
= 648 cm3

Volume of the smaller cylinder = 81 cm3   let the height = h
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 (2dps)

Height of larger cylinder will be 2h = 8.25cm
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