
 

In △ 𝑨𝑩𝑪, let 𝑫 be a point in its interior such that: ∠𝑩𝑨𝑫 = ∠𝑫𝑩𝑪 ==

∠𝑫𝑪𝑨,  ∠𝑨𝑫𝑪 = 𝟗𝟎∘𝒂𝒏𝒅 𝑨𝑩 ⋅ 𝑨𝑪 =
√𝟑

𝟒
𝑩𝑪𝟐. 

𝑭𝒊𝒏𝒅   𝐜𝐨𝐬(∠𝑩𝑨𝑫). 

Proposed by Adgozel Adgozalov-Azerbaijan 

Solution by Sahel Koley-Tarakeswar-India 
Given that ∠𝑩𝑨𝑫 = ∠𝑫𝑩𝑪 = ∠𝑫𝑪𝑨 

Suppose, ∠𝑩𝑨𝑫 = ∠𝑫𝑩𝑪 = ∠𝑫𝑪𝑨 = 𝜶, also ∠𝑫𝑨𝑪 = 𝟗𝟎∘ and 𝑨𝑩 ⋅ 𝑨𝑪 =
√𝟑

𝟒
𝑩𝑪𝟐 

[Assume that, 𝑩𝑪 = 𝒂, 𝑨𝑪 = 𝒃 and 𝑨𝑩 = 𝒄]  as, ∠𝑫𝑨𝑪 = 𝟗𝟎∘, So from △ 𝑨𝑫𝑪 we get 
∠𝑫𝑪𝑨 = 𝟗𝟎∘ − 𝜶. and also from △ 𝑩𝑨𝑪, we get, ∠𝑩𝑨𝑪 = 𝜶 + 𝟗𝟎∘ − 𝜶 = 𝟗𝟎∘ 

So, △ 𝑩𝑨𝑪 is a right angled triangle 

𝑨𝑩 ⋅ 𝑨𝑪 =
√𝟑

𝟒
𝑩𝑪𝟐 ⇒ 𝒃𝒄 =

√𝟑

𝟒
𝒂𝟐 ⇒ (𝒂𝐬𝐢𝐧𝑩)(𝒂𝐜𝐨𝐬𝑩) =

√𝟑

𝟒
𝒂𝟐 

[since, ∠𝑩𝑨𝑪 = 𝟗𝟎∘,
𝒃

𝒂
= 𝐬𝐢𝐧𝑩,

𝒄

𝒂
= 𝐜𝐨𝐬𝑩]⇒

𝒂𝟐

𝟐
[𝟐𝐬𝐢𝐧𝑩𝐜𝐨𝐬𝑩] =

√𝟑

𝟒
𝒂𝟐 ⇒ 𝐬𝐢𝐧𝟐𝑩 =

√𝟑

𝟐
 

So, ∠𝑩 = 𝟑𝟎∘ or 𝟔𝟎∘, Hence, ∠𝑨𝑩𝑫 = ∠𝑩 − 𝜶, 𝑨𝑫 = 𝒃𝐬𝐢𝐧𝜶 

From △ 𝑨𝑩𝑫, we get: ∠𝑨𝑫𝑩 = 𝟏𝟖𝟎∘ − 𝜶 − ∠𝑩 − 𝜶 = 𝟏𝟖𝟎∘ − ∠𝑩 

𝑨𝑩

𝐬𝐢𝐧∠𝑨𝑫𝑩
=

𝑨𝑫

𝐬𝐢𝐧∠𝑨𝑩𝑫
⇒

𝒄

𝐬𝐢𝐧𝑩
=

𝒃𝐬𝐢𝐧𝜶

𝐬𝐢𝐧(𝑩 − 𝜶)
⇒

𝒃

𝒄
𝐬𝐢𝐧𝑩𝐬𝐢𝐧𝜶 = 𝐬𝐢𝐧(𝑩 − 𝜶) 

⇒ 𝐭𝐚𝐧𝑩𝐬𝐢𝐧𝑩𝐬𝐢𝐧𝜶 = 𝐬𝐢𝐧𝑩𝐜𝐨𝐬𝜶 − 𝐜𝐨𝐬𝑩𝐬𝐢𝐧𝜶 

⇒ 𝐭𝐚𝐧𝑩𝐬𝐢𝐧𝜶 = 𝐜𝐨𝐬𝜶 − 𝐜𝐨𝐭𝑩𝐬𝐢𝐧𝜶 ⇒ 𝐬𝐢𝐧𝜶(𝐭𝐚𝐧𝑩 + 𝐜𝐨𝐭𝑩) = 𝐜𝐨𝐬𝜶 

⇒ 𝐭𝐚𝐧𝜶 =
𝟏

𝐭𝐚𝐧𝑩 + 𝐜𝐨𝐭𝑩
= 𝐬𝐢𝐧𝑩𝐜𝐨𝐬𝑩 =

√𝟑

𝟒
 

𝐜𝐨𝐬𝜶 =
𝟏

√𝟏 + 𝐭𝐚𝐧𝟐𝜶
=

𝟏

√𝟏 +
𝟑

𝟏𝟔

=
𝟏

√𝟏𝟗
𝟏𝟔

=
𝟒√𝟏𝟗

𝟏𝟗
 


