
 
If in △ 𝑨𝑩𝑪 with 𝑫 ∈ (𝑨𝑪), 𝑬 ∈ (𝑩𝑪) such that 𝑨𝑩 = 𝑪𝑫,𝑫𝑩 = 𝑫𝑬 

 
and ∠𝑨𝑩𝑫 = ∠𝑬𝑫𝑪 = 𝟐 ⋅ ∠𝑨𝑪𝑩, then find the angle measures of triangle 

𝑨𝑩𝑪 
Proposed by Neculai Stanciu-Romania 

Solution by Nawar Alasadi-Iraq 

∠𝑪 = 𝜶 ⟹ ∠𝑨𝑩𝑫 = ∠𝑬𝑫𝑪 = 𝟐𝜶
∠𝑫𝑬𝑩 = ∠𝑪 + ∠𝑬𝑫𝑪 = 𝜶 + 𝟐𝜶 = 𝟑𝜶

𝑫𝑩 = 𝑫𝑬 ⟹ ∠𝑫𝑩𝑬 = ∠𝑫𝑬𝑩 = 𝟑𝜶
∠𝑩 = ∠𝑨𝑩𝑫 + ∠𝑫𝑩𝑬 = 𝟐𝜶 + 𝟑𝜶 = 𝟓𝜶

∠𝑩𝑫𝑨 = ∠𝑪 + ∠𝑫𝑩𝑪 = 𝜶 + 𝟑𝜶 = 𝟒𝜶
∠𝑨 = 𝟏𝟖𝟎∘ − (∠𝑩 + ∠𝑪) = 𝟏𝟖𝟎∘ − 𝟔𝜶

 

Law of Sines in △ 𝑨𝑩𝑫: 
𝑨𝑩

𝐬𝐢𝐧(𝟒𝜶)
=

𝑩𝑫

𝐬𝐢𝐧(𝟏𝟖𝟎∘ − 𝟔𝜶)
⟹ 𝑨𝑩 = 𝑩𝑫

𝐬𝐢𝐧(𝟒𝜶)

𝐬𝐢𝐧(𝟔𝜶)

Law of Sines in △𝑩𝑪𝑫: 
𝑪𝑫

𝐬𝐢𝐧(𝟑𝜶)
=

𝑩𝑫

𝐬𝐢𝐧(𝜶)
⟹ 𝑪𝑫 = 𝑩𝑫

𝐬𝐢𝐧(𝟑𝜶)

𝐬𝐢𝐧(𝜶)

 

𝑨𝑩 = 𝑪𝑫

𝑩𝑫
𝐬𝐢𝐧(𝟒𝜶)

𝐬𝐢𝐧(𝟔𝜶)
= 𝑩𝑫

𝐬𝐢𝐧(𝟑𝜶)

𝐬𝐢𝐧(𝜶)

𝐬𝐢𝐧(𝟒𝜶)𝐬𝐢𝐧(𝜶) = 𝐬𝐢𝐧(𝟔𝜶)𝐬𝐢𝐧(𝟑𝜶)
𝟏

𝟐
[𝐜𝐨𝐬(𝟑𝜶) − 𝐜𝐨𝐬(𝟓𝜶)] =

𝟏

𝟐
[𝐜𝐨𝐬(𝟑𝜶) − 𝐜𝐨𝐬(𝟗𝜶)]

𝐜𝐨𝐬(𝟓𝜶) = 𝐜𝐨𝐬(𝟗𝜶)

 

∠𝑨 > 𝟎 ⟹ 𝟏𝟖𝟎∘ − 𝟔𝜶 > 𝟎 ⟹ 𝜶 < 𝟑𝟎∘

𝟗𝜶 + 𝟓𝜶 = 𝟑𝟔𝟎∘ ⟹ 𝟏𝟒𝜶 = 𝟑𝟔𝟎∘ ⟹ 𝜶 =
𝟏𝟖𝟎∘

𝟕

 

∠𝑨 = 𝟏𝟖𝟎∘ − 𝟔 (
𝟏𝟖𝟎∘

𝟕
) =

𝟏𝟖𝟎∘

𝟕
=
𝝅

𝟕

∠𝑩 = 𝟓 (
𝟏𝟖𝟎∘

𝟕
) =

𝟗𝟎𝟎∘

𝟕
=
𝟓𝝅

𝟕

∠𝑪 =
𝟏𝟖𝟎∘

𝟕
=
𝝅

𝟕

 

 


