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To make a tin of paint efficient, I have to minimize the amount of material used for the tin, i.e. the total area of the container for a fixed volume. Let R, d and h be the radius, the diameter and the height of the tin respectively.
The volume of the tin is: 
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and the surface:
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I will calculate the minimum surface for a given value of the volume: From the volume, I find the height:
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So 
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To obtain the minimum of S, I calculate the first derivative of S in respect to R and I equate it to 0:
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Differentiating S another time, I obtain:
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As the second derivative is positive, I have proved that S has indeed a minimum.

Now, from S’ =0, I obtain 
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 and 
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then 
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I see that d = h and the minimum of S is:
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For V = 1 litre = 1000 cm3, d = h = 10.83 cm.

For V= 5000 cm3, d = h = 18.53 cm.
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