
Problem of the Week
Problem E and Solution

Boxed In

Problem
CEMC Parcel is a company that ships their product in boxes with certain restrictions. The
company will only ship their product in boxes where

• the length, width, and height, in cm, are all integers,
• the length, width and height are in the ratio 4 : 3 : 5,
• the sum of the length, width and height is at least 100 cm and at most 1000 cm,
• the volume of the box is less than 2 m3.

Determine the dimensions of the smallest box and of the largest box that satisfy CEMC
Parcel’s restrictions.

Solution
Since the boxes used by CEMC Parcel have integer side lengths in the ratio 4 : 3 : 5, let 4n
represent the length of a box in cm, let 3n represent the width of a box in cm, and let 5n
represent the height of a box in cm, where n is an integer.

Furthermore, the sum of the length, width and height must be at least 100 cm and at most
1000 cm. So it follows that

4n+ 3n+ 5n ≥ 100 and 4n+ 3n+ 5n ≤ 1000
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There is one other restriction to consider. The volume of a box used by CEMC Parcel is less
than 2 m3. To convert from m3 to cm3, note that
1 m3 = 1 m×1 m×1 m = 100 cm×100 cm×100 cm = 1 000 000 cm3, so 2 m3 = 2000 000 cm3.

Therefore, 4n(3n)(5n) < 2 000 000
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We also know that n is an integer. Since n ≥ 81
3
, then the smallest possible integer value of n

is 9. Since n ≤ 831
3

and n < 32.2, then the largest possible value of n is 32.

Using the dimensions 4n, 3n and 5n with n = 9, the smallest box has dimensions 36 cm by
27 cm by 45 cm. Using the dimensions 4n, 3n and 5n with n = 32, the largest box has
dimensions 128 cm by 96 cm by 160 cm. (The largest box has volume approximately 1.97 m3.)


