Cuboid Challenge

Take a square sheet of paper 20cm by 20cm, cut identical squares from each corner, and fold up the flaps to make a box (without a lid). What is the volume of your box?
Ans: The volume of the box is 324cm3.

What different volumes can you make by varying the size of the squares you cut-out?
Ans: By increasing the size of the cut-out squares to 4cm2, the volume is 512cm3.

What is the maximum possible volume of this type of box that can be made from a 20cm by 20cm square of paper? 
Ans: The volume is maximum when the size of the cut-out squares is 4cm2, after which the volume becomes 588 cm3.

Now try starting with different sized square sheets of paper.

Can you find a relationship between the size of paper and the size of the square cut-out that produces the maximum volume? 
Ans: First, digitally, I found the sweet spot for all multiples of 5. Then, I tested for other numbers and found out that for all numbers that do not get rounded up to terms in the sequence 30n + 15, or ends with a 6, the size of the cut-out squares of the multiple of 5 that the number gets rounded up to is the size of the cut-out square to get the maximum volume. For numbers that do get rounded up to a term in the sequence 30n + 15 or end with a 6, the best cut-out square size is the size of the cut-out square that gives the largest volume to the multiple of 5 that the number is rounded down to.








Below is a table containing multiples of 5 and the best cut-out size:
[image: ]
Note: Zoom in to view the table clearly. It contains multiples of 5 till 200.
Contents of the table – The numbers in the second row are the multiples of 5, and the yellow numbers are the largest possible volumes of the corresponding multiples of 5. The numbers in the first column are side lengths of the cut-out squares.

Example: Find the size of the cut-out square which when removed from a square of 156cm2, gives the largest possible volume.

Ans: The multiple of 5 which 156 rounds up to is 160. According to the table, the side length of the cut-out square should be 26, because, the yellow box in (160 – 5)’s column lies in 26’s row. Hence, the size of the cut-out square should be 676cm2.
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