Here goes...
Each triangle has 3 sides, which we can call a, b and c. (The sides on the other triangle are called d, e, and f.)



Now, assuming that any side can touch any other side of the other triangle (even if they are not of the same length), we can make a chart of all of the possibilities. 









So, any sane person can see that there are 9 possibilities!

Wrong.
We have not yet considered the shapes of these. See, if the sides, b and e are touching, it will look exactly the same as if a and d are touching. So we can assume that there are less than 9. Well, at least that’s a start. Here is the new and excitingly improved table…






Tada! So far, 4 ways.
But it’s still not complete!
Considering reflection as well as rotation, there are two ways to arrange each pair of triangles… so 4x2=8. However, 3 out of the 4 pairs will look either the same as before, or another pair, if we flip one of the triangles.
As a result of this, we now have to take 3 from 8, and we get 5. There are five ways of putting the triangles together in pairs!
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