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Prove that:

tan 36° +tan 72°
4 cos 54°

=@
Proposed by Alpaslan Ceran-Turkey
Solution 1 by Avishek Mitra-West Bengal-India, Solution 2 by Nelson Javier
Villahererra Lopez-El Salvador
Solution 1 by Avishek Mitra-West Bengal-India
Letx =2 = 5x =2 = 2x =2 - 3x = sin 2x = sin (T - 3x)

= sin2x = cos 3x = 2sinxcosx = 4cos® x — 3 cos x
= 2sinx—4cos?x+3=0=4sin?x+2sinx—1=0

. -24+v20 _ -1+V5 V5-1
= sinx = s 1 sm18=T=cos72

&

cos18 = V1 —sinZ 18 = i\/zo +2+/5 = sin 72, tan72 = Y122

5-1

Now, cos 36 = 1 — 2 sin? 18 = “i“, sin36 = VI — cos2 36 = —““’;m
tan36 = Y1425 (0554 = sin36 = 1J10-275

V5+1
V10-2v5 V10+2V5
tan36+tan72 _ =57 T veer 1 1 10+2+5
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Hence = —  ces = 10-2v5 _ V5+1 V5-1410-2v5



ROMANIAN MATHEMATICAL MAGAZINE

www.ssmrmh.ro

1 1 10+2V5 _4V5(V5-1)+ (10 +2V5)(V5 +1)

= =+ .
V5+1 V5-1 45 454
_ 40+8V5 _ 5+V5 _ 5v5+5 _ V5+1 _
T 16vs 25 10 2 =¢ (proved)

Solution 2 by Nelson Javier Villahererra Lopez-El Salvador

tan(36°) + tan(72°) _ sin(36°) cos(72°) + cos(36°) sin(72°)

4 cos(54°) B 4 sin(36°) cos(36°) cos(72°) B

_ sin(108°) _ sin(108°)  cos(18°) cos(18°) 1
"~ 2sin(72°) cos(72°)  sin(144°) cos(54°) sin(36°) 2sin(18°)
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_\/Z—Zcos(36°)_\/2 (\/§+1)_ 3-v5 N 2 N 4
e

_ (s VB
- < 2 >_ 2 ¢




