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Separable Differential Equations: 

            A separable differential equations is the equation of the form 

𝑭(𝒙, 𝒚, 𝒚′) = 𝟎 ,which can be factored 𝒚′ = 𝑴(𝒙)𝑵(𝒚) where 𝑴(𝒙) is the 

function of x and 𝑵(𝒚) is the function of y , It means that separated to two 

disjoint parts. 

         To find a general solution for a first order separable D. E., we use integrate 

both sides of the differential equation after you have separated the variables.  

   
𝒅𝒚

𝒅𝒙
= 𝑴(𝒙)𝑵(𝒚) →

𝒅𝒚

𝑵(𝒚)
= 𝑴(𝒙)𝒅𝒙 → ∫

𝒅𝒚

𝑵(𝒚)
= ∫ 𝑴(𝒙)𝒅𝒙 

          In order to find a general solution, you will have to be able to find an 

antiderivative on both sides of the integral equation. 

 

Examples: 

1) Solve       𝑥𝑦 − 2𝑦′ = 0 

 

2) Solve       2𝑥𝑦 + 6𝑥 + (𝑥2 − 2)𝑦′ = 0 

 

3) Solve      
𝑑𝑦

𝑑𝑥
+

sin 𝑥

𝑦
= 0 𝑤ℎ𝑒𝑟𝑒 𝑦(0) = 1 

 

(Hint: when the question gives initial value, we must find the particular solution) 


