
 

Solve for ∈ (𝟎,
𝝅

𝟐
) : 

𝐭𝐚𝐧𝒙 + 𝟒𝐬𝐢𝐧𝒙 = √𝟑 

 
Proposed by Marin Chirciu-Romania 

Solution by Nawar Alasadi-Iraq 

𝐭𝐚𝐧𝒙 + 𝟒𝐬𝐢𝐧𝒙 = √𝟑
𝐬𝐢𝐧𝒙

𝐜𝐨𝐬𝒙
+ 𝟒𝐬𝐢𝐧𝒙 = √𝟑

𝐬𝐢𝐧𝒙 + 𝟒𝐬𝐢𝐧𝒙𝐜𝐨𝐬𝒙 = √𝟑𝐜𝐨𝐬𝒙

𝐬𝐢𝐧𝒙 − √𝟑𝐜𝐨𝐬𝒙 + 𝟐(𝟐𝐬𝐢𝐧𝒙𝐜𝐨𝐬𝒙) = 𝟎

𝟏

𝟐
𝐬𝐢𝐧𝒙 −

√𝟑

𝟐
𝐜𝐨𝐬𝒙 + 𝐬𝐢𝐧(𝟐𝒙) = 𝟎,

𝐬𝐢𝐧𝒙𝐜𝐨𝐬
𝝅

𝟑
− 𝐜𝐨𝐬𝒙𝐬𝐢𝐧

𝝅

𝟑
+ 𝐬𝐢𝐧(𝟐𝒙) = 𝟎

𝐬𝐢𝐧 (𝒙 −
𝝅

𝟑
) + 𝐬𝐢𝐧(𝟐𝒙) = 𝟎

𝐬𝐢𝐧(𝟐𝒙) = 𝐬𝐢𝐧 (
𝝅

𝟑
− 𝒙)

 

𝟐𝒙 =
𝝅

𝟑
− 𝒙 + 𝟐𝒌𝝅  ∨ 𝟐𝒙 = 𝝅− (

𝝅

𝟑
− 𝒙) + 𝟐𝒌𝝅, 𝒌 ∈ ℤ

𝟑𝒙 =
𝝅

𝟑
+ 𝟐𝒌𝝅  ∨ 𝟐𝒙 =

𝟐𝝅

𝟑
+ 𝒙 + 𝟐𝒌𝝅

𝒙 =
𝝅

𝟗
+
𝟐𝒌𝝅

𝟑
  ∨ 𝒙 =

𝟐𝝅

𝟑
+ 𝟐𝒌𝝅

 

𝒙 ∈ (𝟎,
𝝅

𝟐
) ⟹ 𝒌 = 𝟎

𝒙 =
𝝅

𝟗
 ∨ 𝒙 =

𝟐𝝅

𝟑
∉ (𝟎,

𝝅

𝟐
)

 

∴ 𝒙 =
𝝅

𝟗
 

 


