Lego Triangles

The Problem:

You need to make two triangles out of Lego (or Meccano etc).

They must be mathematically similar.

A
You have five pieces – of length 2,4,5,6 and 12cm.

What must be the length of the sixth piece, for you to be able to make your two triangles?


Do you have any choice?

B
Does it make any difference to your task if the five lengths are 2,3,4,4( and 6cm?


Are there any choices this time?!

C
What difference does it make to your task if the five lengths are 1,2,3,6 and 9cm?

Solution:

It turns out that the initial choice of five lengths makes a huge difference to the feasibility of this task, and this may not be immediately apparent to the student!

A
T1 = 2,4 and 5cm

T2 = 6,12 and 15cm
(Scale Factor =3)

This is the only way to satisfy the condition that the sum of the two shorter sides is greater than the longer side.

B
T1 = 2,3 and 4cm

T2 = 3,4( and 6cm

(Scale Factor =1()


T1 = 2,3 and 4(cm

T2 = 4,6 and 9cm

(Scale Factor =2)


T1 = 2,2( and 3cm

T2 = 4,4( and 6cm

(Scale Factor =2)


T1 = 2,4 and 4(cm

T2 = 3,6 and 6(cm

(Scale Factor =1()


T1 = 2,2( and 4cm

T2 = 3,4 and 6cm

(Scale Factor =1()

The surprising range of solutions is due to the many different pairs of relationships between the original numbers based on the scale factors 1( and 2.

C
No solutions possible, since no sum of shorter sides can be found to be greater than a larger side.

