Building Tetrahedra
First of all, I tried and got several possibilities to tetrahedral made out of four triangles with a perimeter of 20. The interesting thing was that I couldn’t find a solution that doesn’t use 4 congruent triangles. All my solutions had two sides of the same length. Using symbols on the provided the diagram:



And therefore I set out to prove that it is always like this. The first thing I did was add up all the sides of the triangles, so we could get a+b+c+d+e+f=x:



And since :

Using the equations of other triangles’ perimeters:









Using these values and substituting them into the triangles:


Showing all triangles must be congruent. Also it must form a tetrahedron with the triangles sharing the same perimeter, since because they are all congruent, they share a perimeter and also the same sides, therefore all sides should perfectly tessellate in 3D, meaning the tetrahedron can be formed. 
