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  (   )
We have learnt the formulae for the volumes of a cone and a cylinder.  In this worksheet, we would like to find out the relation between the volumes of a cone, a cylinder and a sphere, so as to obtain the formula for the volume of a sphere.
[image: image1.bmp]
We will not compare the cone, cylinder and sphere directly.  We will instead compare a hemisphere with a solid formed by subtracting a cone from a cylinder.  The cone and cylinder concerned share the same base radius and height with the hemisphere, as shown in the following figures.(*)


We will apply “The Principle of Zu-Geng” to prove that the solid and the hemisphere are equal in volume.  That is to prove that sections A and B are equal in area for any possible values of h.

Section A is a circle.  To find its area, we need to find its radius R1.  Section B is a circular ring. To find its area, we need to find the radius of the inner circle, i.e. R2.








1.
Represent R1 and R2 in terms of r and h.

____________________________________________________________________________

____________________________________________________________________________

2.
By Q1, show that sections A and B are equal in area for any possible values of h.

____________________________________________________________________________


____________________________________________________________________________

3.
Q2 shows that “Volume of a hemisphere (radius r) = Volume of a cylinder (radius r, height r) ( Volume of a cone (radius r, height r)”.  Find the formula for the volume of a sphere.

____________________________________________________________________________


____________________________________________________________________________


____________________________________________________________________________


____________________________________________________________________________

____________________________________________________________________________
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Volume of a sphere = 

















(*) A method originated by the famous ancient Greek mathematician Archimedes. (287 B.C. - 212 B.C.）
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