
 

 

Answer on Question #48087 – Math – Geometry  

How to prove the volume formula of a pyramid is 
1

3
ℎ(𝑎𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑢𝑟𝑓𝑎𝑐𝑒)? 

Solution 

 On the left, 𝐴𝐶𝐵 is a section of a pyramid. 𝐴𝐶 is a line through the 

base, and represents one dimension of the area, 𝐴, of the base. 𝐷𝐸 is 

any section through the pyramid at height 𝑦, and is parallel to the base, 

and represents an area 𝐴𝑖, ℎ is the height of the pyramid. 

Because the area section at 𝐷𝐸, 𝐴𝑖, is proportional to the area of the 

base of the pyramid, 𝐴 (at 𝐴𝐶) and these areas, 𝐴 and 𝐴𝑖, are 

proportional to their heights squared, then: 

𝐴𝑖

𝐴
=

𝑦2

ℎ2
. 

So, 𝐴𝑖  is: 

𝐴𝑖 = 𝐴
𝑦2

ℎ2
. 

As each component of the total volume is: 

𝑑𝑉 = 𝐴𝑖𝑑𝑦. 

Substituting the formula for the area: 

𝑑𝑉 = 𝐴
𝑦2

ℎ2
𝑑𝑦. 

We now have the means of integrating to get the volume, 𝑉, between the limits 0 and ℎ: 

𝑉 = ∫ 𝐴
𝑦2

ℎ2
𝑑𝑦

ℎ

0

. 

And by integrating: 

𝑉 = (𝐴
𝑦3

3ℎ2)
0

ℎ

=
1

3
𝐴ℎ. 
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