
Mathematics II                                  

 

181 
 

2 Ordinary Differential Equation (ODE) 4. 
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4.3 Methods and techniques for solving differential 

equations and systems of differential equations, for 

first order                                                                                                                      
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Example// Solve 
𝒅𝒚

𝒅𝒙
= 𝟏 + 𝒚𝟐 

Solution / 

𝒅𝒚

𝟏 + 𝒚𝟐
= 𝒅𝒙 → ∫

𝒅𝒚

𝟏 + 𝒚𝟐
= ∫ 𝒅𝒙 

𝐭𝐚𝐧−𝟏 𝒚 = 𝒙 + 𝒄 

Example // Solve (𝒙 + 𝟏)𝒅𝒚 − (𝒚𝟐 + 𝟏)𝒅𝒙 = 𝟎 

 Solution/ 

(𝒙 + 𝟏)𝒅𝒚 − (𝒚𝟐 + 𝟏)𝒅𝒙 = 𝟎       ÷ (𝒙 + 𝟏)(𝒚𝟐 + 𝟏) 

𝒅𝒚

(𝒚𝟐 + 𝟏)
=

 𝒅𝒙

(𝒙 + 𝟏)
→ ∫

𝒅𝒚

𝒚𝟐 + 𝟏
= ∫

 𝒅𝒙

(𝒙 + 𝟏)
 

𝐭𝐚𝐧−𝟏 𝒚 = 𝐥𝐧|𝒙 + 𝟏| + 𝒄 

 

Example//Solve  
𝒅𝒚

𝒅𝒙
= (𝟏 + 𝒚𝟐)𝒆𝒙 

Solution/  

𝒅𝒚

(𝟏 + 𝒚𝟐)
= 𝒆𝒙 𝒅𝒙 → ∫

𝒅𝒚

(𝟏 + 𝒚𝟐)
= ∫ 𝒆𝒙 𝒅𝒙 

𝐭𝐚𝐧−𝟏 𝒚 = 𝒆𝒙 + 𝒄 
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Example//Solve 𝒆𝒙+𝒚𝒅𝒙 =
𝒅𝒚

𝒙
 

Solution/  

𝒆𝒙+𝒚𝒅𝒙 =
𝒅𝒚

𝒙
→ 𝒆𝒙𝒆𝒚𝒅𝒙 =

𝒅𝒚

𝒙
→ 𝒙𝒆𝒙𝒅𝒙 =

𝒅𝐲

𝒆𝒚
 

∫
𝒅𝒚

𝒆𝒚
= ∫ 𝒙𝒆𝒙𝒅𝒙 → ∫ 𝒆−𝒚 = ∫ 𝒙𝒆𝒙𝒅𝒙 

𝒙𝒆𝒙 − ∫ 𝒆𝒙𝒅𝒙 + 𝒄 →=𝒆−𝒚- 

𝒙𝒆𝒙 − 𝒆𝒙 + 𝒄=𝒆−𝒚- 

 


