ROMANIAN MATHEMATICAL MAGAZINE

In A ABC, let D be a point in its interior such that:

V3
/BAD = +DBC = +DCA=a, +ADC =90° and AB-AC = TBCZ.

Find cos(2BAD).
Proposed by Adgozel Adgozalov-Azerbaijan

Solution by Mirsadix Muzefferov-Azerbaijan

In A ABC (2A = 90°), by Pythagorean theorem: AC? + AB? = BC?

4-AB - AC AB\? AB AB 2+1
AC? +AB? = ——— 3(_> _4(_) —0, =—-f=-
* 73 =V3-(4¢ ac) T V3 AC~ 3
AB AB 1
Uac=v3 2473

1) Case: % = V3= 2C = 60°, 2B = 30°
Let’s use Ceva’s theorem in A ABC:
sina - sina - sina = sin(30° — a) - sin(60° — a) - sin(90° — a)

sin3a = cosa - sin(30° — a) - sin(60° — a)

sina 1 . .
osa ~ 2 (cos30° — cos(90° — 2a))
2sina 3 2sina V3

+ 2sinacosa = —
cosa 2 cosa 2
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2sin*a + 2sina - cos? _V3 2si in2 2y = V3
sin’a + 2sina - cos“a = > cosa = 2sina(sin“a + cos“a) = > cosa

V3 4+/19

tana = — = cosa = ——
4 19

The 2) % = % second case is found in the same way.



