
 
If in ∆𝑨𝑩𝑪, 𝑨𝑩 = 𝒄, 𝑩𝑪 = 𝒂, 𝑪𝑨 = 𝒃, 𝒙 = 𝑪,𝒎(∢𝑩𝑨𝑪) > 𝟗𝟎°, 

𝒕𝒂𝒏𝒙 =
𝒄

𝒂
=

𝒃

𝒅
, 𝒃𝟐 + 𝒅𝟐 = 𝒂𝟐 then find: 𝒕𝒂𝒏𝟐𝒙. 

Proposed by Murat Oz-Turkiye 

Solution by Samir Cabiyev-Azerbaijan 

Cosinus theorem for triangle ABC:  𝒄𝟐 = 𝒂𝟐 + 𝒃𝟐 − 𝟐𝒂𝒃𝐜𝐨𝐬 𝒙 𝒂𝒏𝒅 𝒕𝒂𝒏𝒙 =
𝒄

𝒂
=

𝒃

𝒅
→ 𝒅 =

𝒂𝒃

𝒄
  

 𝒃𝟐 + 𝒅𝟐 = 𝒂𝟐 →     𝒃𝟐 + (
𝒂𝒃

𝒄
)
𝟐

= 𝒂𝟐 → 𝒃𝟐𝒄𝟐 + 𝒂𝟐𝒃𝟐 = 𝒂𝟐𝒄𝟐 → (
𝒄

𝒂
 )
𝟐

+ 𝟏 = (
𝒄

𝒃
 )
𝟐

→ 

𝟏 + 𝒕𝒂𝒏𝟐𝒙 = (
𝒄

𝒃
 )
𝟐

 →
𝟏

𝒄𝒐𝒔𝟐𝒙
= (

𝒄

𝒃
 )
𝟐

→ 𝒄𝒐𝒔𝒙 =
𝒃

𝒄
        𝒄𝟐 = 𝒂𝟐 + 𝒃𝟐 − 𝟐𝒂𝒃

𝒃

𝒄
  → 

 𝒄𝟑 = 𝒂𝟐𝒄 + 𝒃𝟐𝒄 − 𝟐𝒂𝒃𝟐  →  𝟐𝒂𝒃𝟐 − 𝒃𝟐𝒄 = 𝒂𝟐𝒄 − 𝒄𝟑 → 𝟐𝒂𝒃𝟐 − 𝒃𝟐𝒄 = 𝒄(𝒂𝟐 − 𝒄𝟐) 

 on the other hand 𝒕𝒂𝒏𝟐𝒙 =
𝟐𝒕𝒂𝒏𝒙

𝟏−𝒕𝒂𝒏𝟐𝒙
=

𝟐
𝒄

𝒂

𝟏−(
𝒄

𝒂
 )
𝟐 =

𝟐𝒂𝒄

𝒂𝟐−𝒄𝟐
→ 

𝒂𝟐 − 𝒄𝟐 =
𝟐𝒂𝒄

𝒕𝒂𝒏𝟐𝒙
.   𝟐𝒂𝒃𝟐 − 𝒃𝟐𝒄 = 𝒄

𝟐𝒂𝒄

𝒕𝒂𝒏𝟐𝒙
→   

𝟐𝒂𝒃𝟐

𝒂𝒄𝟐
−
𝒃𝟐𝒄

𝒂𝒄𝟐
=

𝟐

𝒕𝒂𝒏𝟐𝒙
→ 

𝟐(
𝒃

𝒄
)
𝟐

− (
𝒃

𝒄
)
𝟐 𝒄

𝒂
=

𝟐

𝒕𝒂𝒏𝟐𝒙
→2𝒄𝒐𝒔𝟐𝒙 − 𝒕𝒂𝒏𝒙𝒄𝒐𝒔𝟐𝒙 =

𝟐

𝒕𝒂𝒏𝟐𝒙
    

Remark: 

 𝒄𝒐𝒔𝟐𝒙 =
𝟏

𝟏+𝒕𝒂𝒏𝟐𝒙 
 𝒂𝒏𝒅 𝒕𝒂𝒏𝟐𝒙 =

𝟐𝒕𝒂𝒏𝒙

𝟏−𝒕𝒂𝒏𝟐𝒙
 →

𝟐

𝟏+𝒕𝒂𝒏𝟐𝒙
−

𝒕𝒂𝒏𝒙

𝟏+𝒕𝒂𝒏𝟐𝒙
=

𝟏−𝒕𝒂𝒏𝟐𝒙

𝒕𝒂𝒏𝒙
→ 

𝟐 − 𝒕𝒂𝒏𝒙

𝟏 + 𝒕𝒂𝒏𝟐𝒙
=
𝟏 − 𝒕𝒂𝒏𝟐𝒙

𝒕𝒂𝒏𝒙
→ (𝟏 − 𝒕𝒂𝒏𝟐𝒙)(𝟏 + 𝒕𝒂𝒏𝟐𝒙) = 𝒕𝒂𝒏𝒙(𝟐 − 𝒕𝒂𝒏𝒙) 

→ 𝒕𝒂𝒏𝟒𝒙 − 𝒕𝒂𝒏𝟐𝒙 + 𝟐𝒕𝒂𝒏𝒙 − 𝟏 = 𝟎 → (𝒕𝒂𝒏𝟐𝒙)𝟐 − (𝒕𝒂𝒏𝒙 − 𝟏)𝟐 = 𝟎

→ 

{
 

 
      

𝒕𝒂𝒏𝟐𝒙 − 𝒕𝒂𝒏𝒙 + 𝟏 = 𝟎     𝑫 < 𝟎     
𝒕𝒂𝒏𝟐𝒙 + 𝒕𝒂𝒏𝒙 − 𝟏 = 𝟎 →

𝒕𝒂𝒏𝒙 =
−𝟏 + √𝟓

𝟐

 

𝒕𝒂𝒏𝟐𝒙 = 𝟐 


