
Optimisation 
 

 

One of the most useful applications of 
differentiation is optimisation.   
 
It allows us to exactly calculate the ideal size 
for a tin or a box to minimise surface area, and 
therefore minimise the cost of production.   
 

Dimensions 
 

    Baked Beans: 
    𝑅𝑎𝑑𝑖𝑢𝑠 = 3.8𝑐𝑚  
    𝐻𝑒𝑖𝑔𝑡 = 11𝑐𝑚  
 
    Tuna: 
    𝑅𝑎𝑑𝑖𝑢𝑠 = 4.3𝑐𝑚  
    𝐻𝑒𝑖𝑔𝑡 = 3.5𝑐𝑚  

 
 
1. Calculate the volume and surface area of the baked beans tin, to 2 significant figures.   
Hint: consider the net of a cylinder.   
 
 
2. Find an expression for the surface area of a cylinder of radius 𝑟 and volume 500𝑐𝑚3.   
Hint: start by writing the height in terms of 𝑟.   
 
 
3. Use differentiation to find the optimal radius and the resulting minimum surface area.   
Hint: stationary points occur when the derivative equals 0.   
 
 
4. Calculate the potential saving in steel if tuna were to be sold in optimal cylindrical tins 
(of the same volume) rather than using current dimensions.   
Hint: use scale factors to generalise the result you’ve already found.   
 
 
Extension:  
The majority of tins are cylindrical in shape – an optimal circular prism (cylinder with 
equal diameter and height) has a surface area almost 8% smaller than that of an optimal 
rectangular-based prism (cube).  However, even among cylindrical packaging, some are 
far from optimal (eg Pringles tubes, spice jars, olive oil bottles).  Why is this?   
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