Forum Geometricorum

Volume 17 (2017) 47–48.

FORUM GEOM

ISSN 1534-1178

Another Simple Construction of the Golden Section with Equilateral Triangles

Tran Quang Hung

Abstract. A simple construction of the golden section with equilateral triangles.

Three congruent equilateral triangles A_1B_1C_1, A_2B_2C_2, and A_3B_3C_3 are positioned in such a way that B_1 and B_3 are respectively midpoints of the segments A_2C_2 and A_2B_2, while the vertices A_1, A_2, A_3 are on a line perpendicular to both the segments A_1C_1 and A_2C_2.

A_1B_1C_1A_2B_2C_2A_3B_3C_3

Figure 1

In this arrangement, A_2 divides A_1A_3 in the golden ratio.

Proof. Let a be a side of the equilateral triangles. Because ∠B_1A_1A_2 = 30^∘,

A_1A_2 = a cos 30^∘ = √ 3 2 a. (1)

Again, since ∠B_3A_2A_3 = 30^∘, by the law of cosines, A_3B^2_3 = A_2B^2_3 + A_2A^2_3 − 2A_2B_3 · A_2A_3 cos 30^∘,

a^2 = a^2 4 + A_2A^2_3 − 2 · a 2 · A_2A_3 · cos 30^∘ 3 4 a^2 = A_2A^2_3 − A_2A_3 · a cos 30^∘.

From (1), A_1A^2 = A_2A^2_3 − A_1A_2 · A_2A_3. Hence, A_2A_3 A_1A_2 = √ 5 + 1 2 . □ Publication Date: March 17, 2017. Communicating Editor: Paul Yiu.

48 Q. H. Tran

Reference.

[1] J. Niemeyer, A simple construction of the golden section, Forum Geom., 11 (2011) 53.

Tran Quang Hung: High school for Gifted students, Hanoi University of Science, Hanoi National University, Hanoi, Vietnam

E-mail address: analgeomatica@gmail.com