
Answer on Question #40490 – Math – Differential Calculus 

Solve the IVP   𝑥2𝑦′ = cos 𝑥  −  2𝑥𝑦 , 𝑦(𝜋) = 0, 𝑥 > 0 . 

Solution: 

𝑥2𝑦′ = 𝑐𝑜𝑠𝑥 − 2𝑥𝑦, whence 

𝑦′ +
2𝑦

𝑥
=

𝑐𝑜𝑠𝑥

𝑥2 , 

Let 𝑦 = 𝑢𝑣, 𝑢 = 𝑢(𝑥), 𝑣 = 𝑣(𝑥), 𝑦’ = 𝑢’𝑣 + 𝑣′𝑢. 

Let substitute  𝑢’𝑣 + 𝑣′𝑢 +
2𝑢𝑣

𝑥
=

𝑐𝑜𝑠𝑥

𝑥2 , 𝑢’𝑣 + 𝑢(𝑣′ +
2𝑣

𝑥
) =

𝑐𝑜𝑠𝑥

𝑥2 , than 

1) 𝑣′ +
2𝑣

𝑥
= 0, 

and , 2) 𝑢’𝑣 =
𝑐𝑜𝑠𝑥

𝑥2 . 

Let solve 1): 

𝑑𝑣

𝑑𝑥
= −

2𝑣

𝑥
, 

𝑑𝑣

𝑣
= −

2𝑑𝑥

𝑥
, 

𝑙𝑛𝑣 = 𝑙𝑛𝑥−2, 𝑣 =
1

𝑥2  . 

Let solve 2): 

𝑢′

𝑥2 =
𝑐𝑜𝑠𝑥

𝑥2 , 𝑢′ = 𝑐𝑜𝑠𝑥, 𝑑𝑢 = 𝑐𝑜𝑠𝑥𝑑𝑥, whence 

𝑢 = 𝑠𝑖𝑛𝑥 + 𝑐, where 𝑐 be some arbitrary const. 

So, 𝑦 = 𝑢𝑣 =
𝑐+𝑠𝑖𝑛𝑥

𝑥2 . 

Let solve IVP  𝑦(𝜋) = 0, 𝑥 > 0: 

0 =
𝑐+𝑠𝑖𝑛𝜋

𝜋2 , 𝑐 = −𝑠𝑖𝑛𝜋 = 0. 

𝑦 =
𝑠𝑖𝑛𝑥

𝑥2 . 

Answer:  𝑦 =
𝑠𝑖𝑛𝑥

𝑥2 . 
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