
 
In the triangle ABC , the point M ( on side BC ) is such that: 

𝑴𝑨 = 𝑩𝑪 , 𝑴𝑪 = (
𝟓

𝟏𝟑
) ∙ 𝑨𝑩 , 𝑴𝑩

^

𝑨 = 𝟐 ∙ 𝑴𝑨
^

𝑩 = 𝟐𝒙 

Under these conditions , determine the value of x. 

Proposed by Nelson Tunala-Brazil 

Solution by Mirsadix Muzefferov-Azerbaijan 

 

 

Let AM=b.Then BM=b-5a. In ∆𝑨𝑩𝑴 rule sine 

𝐬𝐢𝐧 𝑩𝑴
^

𝑨

𝑨𝑩
=

𝐬𝐢𝐧 𝑨𝑩
^

𝑴

𝑨𝑴
=

𝐬𝐢𝐧 𝑩𝑨
^

𝑴

𝑩𝑴
⟹

𝐬𝐢𝐧 𝟑𝒙

𝟏𝟑𝒂
=

𝐬𝐢𝐧 𝟐𝒙

𝒃
=

𝐬𝐢𝐧 𝒙

𝒃 − 𝟓𝒂
⟹ 

2x 

b-5a 

 



 

⟹
𝒂

𝒃
=

𝐬𝐢𝐧 𝟑𝒙

𝟏𝟑 𝐬𝐢𝐧 𝟐𝒙
     (𝟏) 

𝐬𝐢𝐧 𝟐𝒙

𝐬𝐢𝐧 𝒙
=

𝒃

𝒃 − 𝟓𝒂
⟹

𝒂

𝒃
=

𝐬𝐢𝐧 𝟐𝒙 − 𝐬𝐢𝐧 𝒙

𝟓 𝐬𝐢𝐧 𝟐𝒙
  (𝟐) 

From (1) and (2) we obtain 

𝐬𝐢𝐧 𝟐𝒙 − 𝐬𝐢𝐧 𝒙

𝟓 𝐬𝐢𝐧 𝟐𝒙
  =

𝐬𝐢𝐧 𝟑𝒙

𝟏𝟑 𝐬𝐢𝐧 𝟐𝒙
⟹ 𝟓 𝐬𝐢𝐧 𝟑𝒙 = 𝟏𝟑 𝐬𝐢𝐧 𝟐𝒙 − 𝟏𝟑 𝐬𝐢𝐧 𝒙 ⟹ 

⟹ 𝟓 ∙ (𝟑 𝐬𝐢𝐧 𝒙 − 𝟒𝒔𝒊𝒏𝟑𝒙) = 𝟐𝟔 ∙ 𝐬𝐢𝐧 𝒙 𝐜𝐨𝐬 𝒙 − 𝟏𝟑 𝐬𝐢𝐧 𝒙 ⟹ 𝟏𝟓 − 𝟐𝟎𝒔𝒊𝒏𝟐𝒙 = 

= 𝟐𝟔 𝐜𝐨𝐬 𝒙 − 𝟏𝟑 ⟹ 𝟏𝟎𝒄𝒐𝒔𝟐 𝒙 − 𝟏𝟑 𝐜𝐨𝐬 𝒙 + 𝟒 = 𝟎 

Let 𝐜𝐨𝐬 𝒙 = 𝒕 

𝟏𝟎𝒕𝟐 − 𝟏𝟑𝒕 + 𝟒 = 𝟎 ⟹ 𝒕𝟏 =
𝟏

𝟐
 , 𝒕𝟐 =

𝟒

𝟓
 

𝐜𝐨𝐬 𝒙 =
𝟏

𝟐
⟹ 𝒙 = 𝟔𝟎° 

it does not satisfy the condition of the problem 

𝐜𝐨𝐬 𝒙 =
𝟒

𝟓
⟹ 𝒙 = 𝐜𝐨𝐬−𝟏 (

𝟒

𝟓
) ≈ 𝟑𝟕° 

Answer: 𝒙 = 𝐜𝐨𝐬−𝟏 (
𝟒

𝟓
) ≈ 𝟑𝟕° 

 


