
 

In 𝚫𝑨𝑩𝑪, let ∠𝑩 = 𝟔𝟎∘ and ∠𝑪 = 𝟏𝟎∘. Point 𝑫 ∈ 𝑩𝑪 such that |𝑨𝑪| = √𝟑 ⋅
|𝑩𝑫|, and ∠𝑫𝑨𝑪 = 𝒙∘, then find 𝒙. 

 Proposed by Adgozel Adgozalov-Azerbaijan 

 Solution by Mirsadix Muzefferov-Azerbaijan 

in 𝚫𝑨𝑩𝑫 sine rule 
𝑨𝑫

𝐬𝐢𝐧𝟔𝟎∘
=

𝑩𝑫

𝐬𝐢𝐧(𝟏𝟏𝟎∘ − 𝒙)
 

in 𝚫𝑨𝑫𝑪 sine rule 
𝑨𝑫

𝐬𝐢𝐧𝟏𝟎∘
=

𝑨𝑪

𝐬𝐢𝐧(𝟏𝟕𝟎∘ − 𝒙)
 

⟹

{
 

 
𝟐𝑨𝑫

√𝟑
=

𝑩𝑫

𝐜𝐨𝐬(𝟐𝟎∘ − 𝒙)

𝐬𝐢𝐧𝟏𝟎∘

𝑨𝑫
=
𝐬𝐢𝐧(𝟏𝟎∘ + 𝒙)

𝑨𝑪

⟹ 𝟐 ⋅ 𝐬𝐢𝐧𝟏𝟎∘ ⋅ 𝐜𝐨𝐬(𝟐𝟎∘ = 𝐬𝐢𝐧(𝟏𝟎∘ + 𝒙) 

⟹ 𝟐 ⋅
𝟏

𝟐
(𝐬𝐢𝐧(𝟑𝟎∘ − 𝒙) + 𝐬𝐢𝐧(𝒙 − 𝟏𝟎∘)) = 𝐬𝐢𝐧(𝒙 + 𝟏𝟎∘) 

⟹ 𝐬𝐢𝐧(𝟑𝟎∘ − 𝒙) = 𝐬𝐢𝐧(𝒙 + 𝟏𝟎∘) − 𝐬𝐢𝐧(𝒙 − 𝟏𝟎∘) ⟹ 𝐬𝐢𝐧(𝟑𝟎∘ − 𝒙) = 𝟐𝐬𝐢𝐧𝟏𝟎∘ ⋅ 𝐜𝐨𝐬𝒙 

⟹ 𝐬𝐢𝐧𝟑𝟎∘ ⋅ 𝐜𝐨𝐬𝒙 − 𝐜𝐨𝐬𝟑𝟎∘ ⋅ 𝐬𝐢𝐧𝒙 = 𝟐𝐬𝐢𝐧𝟏𝟎∘ ⋅ 𝐜𝐨𝐬𝒙 ⟹
𝐜𝐨𝐬𝒙

𝟐
−
√𝟑

𝟐
𝐬𝐢𝐧𝒙 = 𝟐𝐬𝐢𝐧𝟏𝟎∘ ⋅ 𝐜𝐨𝐬𝒙 

⟹ 𝐭𝐚𝐧𝒙 =
𝟏 − 𝟒𝐬𝐢𝐧𝟏𝟎∘

√𝟑
 ⋅  let’s prove that : 𝟏 − 𝟒𝐬𝐢𝐧𝟏𝟎∘ = √𝟑𝐭𝐚𝐧𝟏𝟎∘ 

(𝟏 − 𝟒𝐬𝐢𝐧𝟏𝟎∘) ⋅ 𝐜𝐨𝐬𝟏𝟎∘ = √𝟑𝐬𝐢𝐧𝟏𝟎∘ ⟹ 𝐜𝐨𝐬𝟏𝟎∘ − 𝟐𝐬𝐢𝐧𝟐𝟎∘ = √𝟑𝐬𝐢𝐧𝟏𝟎∘ 

⟹ 𝐜𝐨𝐬𝟏𝟎∘ − √𝟑𝐬𝐢𝐧𝟏𝟎∘ = 𝟐𝐬𝐢𝐧𝟐𝟎∘ ⟹
𝟏

𝟐
⋅ 𝐜𝐨𝐬𝟏𝟎∘ −

√𝟑

𝟐
𝐬𝐢𝐧𝟏𝟎∘ = 𝐬𝐢𝐧𝟐𝟎∘ 



 
⟹ 𝐬𝐢𝐧𝟑𝟎∘ ⋅ 𝐜𝐨𝐬𝟏𝟎∘ − 𝐜𝐨𝐬𝟑𝟎∘ ⋅ 𝐬𝐢𝐧𝟏𝟎∘ = 𝐬𝐢𝐧𝟐𝟎∘ ⟹ 𝐬𝐢𝐧(𝟑𝟎∘ − 𝟏𝟎∘) = 𝐬𝐢𝐧𝟐𝟎∘ 

⟹ 𝐬𝐢𝐧𝟐𝟎∘ = 𝐬𝐢𝐧𝟐𝟎∘ (true). So 𝒙 = 𝟏𝟎∘  


