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To solve the problem, I worked on the net of the box. As two of the sides are crossed twice, I had to represent them in two different places. In the first figure, the box from the problem is represented, but with the intersection points named:
[image: image2.png]



Here, I have the net of the box. With the same filling colours, the same surfaces are painted:

[image: image1]
The condition of the problem is matched only when the red line passes through the same U, i.e. the dashed blue passes through the same A. SO, the length of the ribbon is the distance A-A. To calculate it, I must use the Pythagorean Theorem. The legs of the right-angled triangle are:
l1 = AB + BB’ + BA + DD’

l2 = BB’ + AD + DD’ + AD
I observe that: AB = l, AD = w, BB’ = DD’ = h.

L1 = 2(l + h)


L2 = 2(h +w)

Applying the Pythagorean Theorem, I obtain:


AA2 = 4[(l+h)2 + (h + w)2]

d = 2√[(l+h)2 + (h + w)2]
In the case of the problem, l = 20, w = 10 and h = 5:


d = 2√[(20+5)2 + (5 + 10)2] = 10√34

All lengths are expressed in m, so the result is also in m.

The blue dashed lines are the extreme positions of the ribbon, and between these positions the ribbon could glide. Each of these extreme positions has one of the two parallel lines reduced to a point. 
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