
 

 

Answer on Question #34550 – Math – Differential Equations 

Find the solution of the equation that satisfies the given conditions for x-> infinity. 

The equation is (x^2)(y') - cos(2y) = 1, y(+infinity) = (9)(pie)/(4) 

 

Solution 

𝒙𝟐𝒚′ − 𝒄𝒐𝒔(𝟐𝒚) = 𝟏 →   
𝒅𝒚

𝟏 + 𝒄𝒐𝒔(𝟐𝒚)
=

𝒅𝒙

𝒙𝟐
 → 

 →   ∫
𝒅𝒚

𝟏+𝒄𝒐𝒔(𝟐𝒚)
= ∫

𝒅𝒙

𝒙𝟐
 →  

𝒕𝒂𝒏(𝒚)

𝟐
= −

𝟏

𝒙
+ 𝒄 →      

→ 𝒕𝒂𝒏(𝒚) = −
𝟐

𝒙
+ 𝟐𝒄 

→    𝒚 = 𝒕𝒂𝒏−𝟏 (
𝟐𝒄𝒙 − 𝟐

𝒙
) 

If  𝒚(∞) = 𝒕𝒂𝒏−𝟏(𝟐𝒄) =
𝟗𝝅

𝟒
, then  

𝒕𝒂𝒏(𝒚(∞)) = 𝒕𝒂𝒏 (𝒕𝒂𝒏−𝟏(𝟐𝒄)) = 𝟐𝒄 = 𝒕𝒂𝒏 (
𝟗𝝅

𝟒
) = 𝟏 

 

→   𝟐𝒄 = 𝟏 →   𝒄 =
𝟏

𝟐
 

Thus,  𝒚 = 𝒕𝒂𝒏−𝟏 (
𝒙−𝟐

𝒙
). 
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