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Problem:  

Write the differential equation of the hyperbola 𝑥2 − 𝑦2 = 2𝑎𝑥. 

Solution:  

Let’s differentiate both parts of the equation with respect to 𝑥 ⇒ 2𝑥 − 2𝑦 ∙ 𝑦′ = 2𝑎 ⇒ let’s differentiate again 

with respect to x (both parts) ⇒ 2 − 2(𝑦′ ∙ 𝑦′ + 𝑦 ∙ 𝑦′′) = 0, ⇒ the desired differential equation will be  

 𝑦 ∙ 𝑦′′ + (𝑦′)2 = 1. (we need to differentiate the initial equation with respect to x until we get rid of all 

constants). 

Answer: 𝑦 ∙ 𝑦′′ + (𝑦′)2 = 1. 
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