
Answer on Question#40032 – Math – Differential Calculus| Equation 

Solve the differential equation 𝒚" =  𝟏 + (𝒚′)𝟐. 

Solution. 

Let   𝑣(𝑥) = 𝑦′(𝑥)   →   𝑦′′ = 𝑣′  and from our equation: 

𝑣′ = 𝑣2 + 1 →    
𝑣′

𝑣2 + 1 
= 1 →    ∫

𝑣′

𝑣2 + 1 
𝑑𝑥 = ∫ 1 𝑑𝑥 →  ∫

1

𝑣2 + 1 
𝑑𝑣 = ∫ 1 𝑑𝑥 →  

→   arctan(𝑣) = 𝑥 + 𝑐1  →    𝑣 = tan(𝑥 + 𝑐1 ). 

Then:   𝑦’ = 𝑣 = tan(𝑥 + 𝑐1 )  →    𝑦 = ∫ tan(𝑥 + 𝑐1 ) 𝑑𝑥 →    𝑦 = −ln (cos(𝑥 + 𝑐1) + 𝑐2. 

Answer:   𝒚(𝒙) = −𝐥𝐧 (𝐜𝐨𝐬(𝒙 + 𝒄𝟏) + 𝒄𝟐 ,  where  𝒄𝟏   and   𝒄𝟐  are the arbitrary 

constants. 
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