
Surface Area & Volume Investigation 

For this investigation, you will need access to a variety of packages with a range of shapes and sizes. 

 

Phase 1:  Calculate the volume and surface area of your 3-D shape.  Find the surface area to volume ratio.   

Eg: 

 

 

𝑉𝑜𝑙𝑢𝑚𝑒 = 8 × 5.5 × 3 = 𝟏𝟑𝟐𝒄𝒎𝟑  
 

𝑆𝑢𝑟𝑓𝑎𝑐𝑒 𝐴𝑟𝑒𝑎 = 2(8 × 5.5) + 2(8 × 3) + 2(5.5 × 3) = 𝟏𝟔𝟗𝒄𝒎𝟐  
 

𝑆𝑢𝑟𝑓𝑎𝑐𝑒 𝐴𝑟𝑒𝑎 𝑡𝑜 𝑉𝑜𝑙𝑢𝑚𝑒 𝑟𝑎𝑡𝑖𝑜 =
169

132
≈ 𝟏. 𝟐𝟖𝒄𝒎𝟐 𝒑𝒆𝒓 𝒄𝒎𝟑  

 

Note: To find the volume of a prism, multiply the cross-sectional area by the length.  Eg, the volume of a cylinder with 

radius 𝑟 and height ℎ is given by: 𝑉 = 𝜋𝑟2ℎ.  To find the surface area of a 3-D shape, add up the area of every face.  

To calculate the surface area to volume ratio, divide the surface area by the volume.   

 

Phase 2:  Investigate how scaling your shape up or down changes the volume, surface area and hence the ratio.   

Eg: 

 

 
𝑉𝑜𝑙𝑢𝑚𝑒 = ⋯  
 
𝑆𝑢𝑟𝑓𝑎𝑐𝑒 𝐴𝑟𝑒𝑎 = ⋯  
 
𝑆𝑢𝑟𝑓𝑎𝑐𝑒 𝐴𝑟𝑒𝑎 𝑡𝑜 𝑉𝑜𝑙𝑢𝑚𝑒 𝑟𝑎𝑡𝑖𝑜 = ⋯  

 

Phase 3:  Using what you have found out about the effect of a length scale factor on area and volume, find a way 

of scaling your shape to give a volume of 𝟏𝟎𝟎𝟎𝒄𝒎𝟑, and work out the surface area of this scaled version.   

 

Eg: 

  →   

𝑂𝑟𝑖𝑔𝑖𝑛𝑎𝑙 𝑉 = 132𝑐𝑚3        𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑉 = 1000𝑐𝑚3  
 

⟹     𝑉𝑜𝑙𝑢𝑚𝑒 𝑆𝑐𝑎𝑙𝑒 𝐹𝑎𝑐𝑡𝑜𝑟 =
1000

132
= 7. 5̇7̇  

 
⟹     𝐿𝑒𝑛𝑔𝑡ℎ 𝑆𝑐𝑎𝑙𝑒 𝐹𝑎𝑐𝑡𝑜𝑟 = ⋯  
 
⟹     𝑁𝑒𝑤 𝐷𝑖𝑚𝑒𝑛𝑠𝑖𝑜𝑛𝑠:  … 𝑐𝑚 × … 𝑐𝑚 × … 𝑐𝑚  

 

Note: Scaling your shape to this volume means we can then compare the surface area to volume ratio with different 

shapes without the size being a factor in our comparisons.   

 

Phase 4:  Compare your modified shape (volume 𝟏𝟎𝟎𝟎𝒄𝒎𝟑) to other shapes of the same volume and investigate 

what types of shape give the best (smallest) surface area to volume ratio.   
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