Pyramid Scorpion

The Problem:

On the Great Pyramid of Cheops lives a brave and much-travelled scorpion, called Dusty. Her home is halfway up one of the ridges, and her Best Friend, Sting, lives halfway up the opposite ridge…

What is the shortest route to Sting’s home?

Solution:

We may need to mention the square base at the outset.

There are three routes that seem, at least, plausible:

A
Directly up the ridge to the apex of the pyramid, and back down the other side.

B
Horizontally across one face, round the ridge at the end, and horizontally across the next face to her friend’s home (likely to be the initial guess).

C
Taking the shortest route (whatever that may be) to the intervening ridge, then straight from that point down to her friend’s home.
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The most direct approach to comparing these alternatives is to use a suitable net…

The three competing routes are shown, 

labelled A, B and C.

It’s clear that route C is always the shortest, provided the faces are acute at the apex.

The greater the apex angle, the more marked is the advantage of C over B, and the less the advantage of C over A.

When the angles at the apex are 900, route C coincides with route A.

An extension question is to ask when routes A and B would be of equal length…

Since the Start and Finish points are the midpoints of the sides, route A always takes a distance equal to a complete ‘ridge length’, while route B takes a distance equal to a base length.

These will be equal when the faces of the pyramid are equilateral.
