A Taut Rope

The Problem:

A Container is in the shape of a cuboid, measuring 28 feet long, 12 feet high and 9 feet wide.

It has fixing points for ropes at various points on its exterior, including at the corners.

If a rope is tied to opposite corners of this container, and pulled taut - how long will it need to be?

Are there any choices as to across which faces of the container you arrange the rope?

Hint:

A net might help...

Solution:

The shortest length needed is exactly 35 feet.

It seems like there shouldn't be any choices in how the rope goes, but a quick look at the nets of the cuboid shows the 3 different arrangements... all of which are ‘locally’ stable, and all of which can be made in two ways (see the two versions of Route 2, for example).
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Route 1  is of length   9+(28+12)=41feet

While Route 2    =28+(9+12)=35feet

And   Route 3    =    12+(28+9)=38.9feet
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To make at least some of the numbers nice, it's necessary to look for two Pythagorean triples whose smaller sides have the same total – in this case 49.

I used a scaled-up version of the 3,4,5 triple - 21,28,35 (the 'smaller sides total' will always be a multiple of 7) - and the 9,40,41 triple.

Then all is needed is to use the smallest of these lengths - here 9 - and find what length takes you to the other smallest side - here 21 - ie 12 - and you're there:

9, 12, and (49 - 21 =) 28, giving rise to the two different, integer, lengths of rope, as above.
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