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2. Ordinary Differential Equations of First Order  

There are several methods to find the solution of the ordinary differential equation 

of the first order some of these methods: 

a) Separable differential equations 

b) Homogenous differential equations 

c) Exact differential equations 

d) Non-Exact differential equations 

e) Linear Equations 

 

2.1 Separable First Order Differential Equation 

( بحيث يصبح المتغيران first orderفي حالات كثيرة يمكننا ترتيب المعادلات التفاضلية من المرتبة الأولى )

𝑥, 𝑦  منفصلين عن بعضهما بحيث ترتبط𝑥  ب𝑑𝑥  دالة المتغير وترتبط𝑦  ب𝑑𝑦  وتحل بالتكامل المباشر مع

 كما في الحالات التالية: ،ظهور ثابت واحد

𝟏) 𝑓(𝑥)𝑑𝑥 = 𝑔(𝑦)𝑑𝑦        →          ∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑔(𝑦)𝑑𝑦 + 𝑐    

𝟐) 𝑓(𝑥)𝐺(𝑦)𝑑𝑥 = 𝐹(𝑥)𝑔(𝑦)𝑑𝑦    →       
𝑓(𝑥)

𝐹(𝑥)
𝑑𝑥 =

𝑔(𝑦)

𝐺(𝑦)
𝑑𝑦 

∫
𝑓(𝑥)

𝐹(𝑥)
𝑑𝑥 = ∫

𝑔(𝑦)

𝐺(𝑦)
𝑑𝑦 + 𝑐,               𝐹(𝑥), 𝑎𝑛𝑑 𝐺(𝑦) ≠ 0  

𝟑) 
𝑑𝑦

𝑑𝑥
= 𝑓(𝑥)𝑔(𝑦)       →      

𝑑𝑦

𝑔(𝑦)
= 𝑓(𝑥)𝑑𝑥   →    ∫

𝑑𝑦

𝑔(𝑦)
= ∫ 𝑓(𝑥)𝑑𝑥 + 𝑐 

 𝑔(𝑦) ≠ 0 

Example (1): Solve the following differential equations: 

𝟏) �́� = 𝟓𝒚 

𝟐) 
𝒅𝒚

𝒅𝒙
=

𝒙 + 𝟏

𝒚𝟒 + 𝟏
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Solve: 

𝟏) �́� = 𝟓𝒚 

𝑑𝑦

𝑑𝑥
= 5𝑦     →       

𝑑𝑦

𝑦
= 5 𝑑𝑥      

∫
𝑑𝑦

𝑦
= ∫ 5𝑑𝑥 + 𝑐              (𝐍𝐨𝐭𝐞:

𝑑

𝑑𝑦
ln(الدالة) =

مشتقة الدالة

الدالة
) 

ln(𝑦) = 5𝑥 + 𝑐       للطرفين  𝑒 نأخذ      

𝑦 = 𝑒5𝑥+𝑐      →      𝑦 = 𝑒5𝑥 ∙ 𝑒𝑐             (𝑘 = 𝑒𝑐) 

𝑦 = 𝑘 𝑒5𝑥      (general solution) 

𝟐) 
𝒅𝒚

𝒅𝒙
=

𝒙 + 𝟏

𝒚𝟒 + 𝟏
 

(𝑦4 + 1) 𝑑𝑦 = (𝑥 + 1) 𝑑𝑥 

∫(𝑦4 + 1) 𝑑𝑦 = ∫(𝑥 + 1) 𝑑𝑥 + 𝑐 

𝑦5

5
+ 𝑦 =

𝑥2

2
+ 𝑥 + 𝑐     (general solution) 

Example (2): Find a particular solution for 𝒆𝒙𝒅𝒙 − 𝒚 𝒅𝒚 = 𝟎,   𝒊𝒇  𝒚(𝟎) = 𝟏? 

Solve: 

𝑒𝑥𝑑𝑥 = 𝑦 𝑑𝑦 

∫ 𝑒𝑥𝑑𝑥 = ∫ 𝑦 𝑑𝑦 + 𝑐 

𝑒𝑥 =
𝑦2

2
+ 𝑐    →      

𝑦2 = 2𝑒𝑥 − 2𝑐              (general solution) 

Apply initial condition: 𝑦(0) = 1  

12 = 2𝑒0 − 2𝑐       →     𝑐 = 1 2⁄      

∴ 𝑦2 = 2𝑒𝑥 − 1     (particular solution) 
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Example (3): Solve the differential equation 𝒅𝒙 + 𝒙𝒚 𝒅𝒚 = 𝒚𝟐 𝒅𝒙 + 𝒚 𝒅𝒚 and 

then find a particular solution when the curve passes through the point 

(
−𝟕

𝟓
,

𝟏𝟑

𝟓
)? 

Solve: 

𝑑𝑥 − 𝑦2 𝑑𝑥 = 𝑦 𝑑𝑦 − 𝑥𝑦 𝑑𝑦 

(1 − 𝑦2)𝑑𝑥 = (1 − 𝑥)𝑦 𝑑𝑦  →   re − arrangement: 

𝑑𝑥

(1 − 𝑥)
=

𝑦 𝑑𝑦

(1 − 𝑦2)
 

∫
𝑑𝑥

(1 − 𝑥)
×

−1

−1
= ∫

𝑦 𝑑𝑦

(1 − 𝑦2)
×

−2

−2
+ 𝑐 

− ln(1 − 𝑥) =
1

−2
ln(1 − 𝑦2) + 𝑐} × −2 

2 ln(1 − 𝑥) = ln(1 − 𝑦2) − 2𝑐 

ln(1 − 𝑥)2 − ln(1 − 𝑦2) = −2𝑐 

ln
(1 − 𝑥)2

(1 − 𝑦2)
= −2𝑐          للطرفين  𝑒 نأخذ   

(1 − 𝑥)2

(1 − 𝑦2)
= 𝑒−2𝑐 = 𝑘          

∵ 𝑥 =
−7

5
, 𝑎𝑛𝑑 𝑦 =

13

5
   →     ∴ 𝑘 = −1 

∴
(1 − 𝑥)2

(1 − 𝑦2)
= −1         

Problems: 

H.W: Find a general solution for: 

𝟏) �́� = 3𝑥2(1 + 𝑦) 
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Answer: 𝑦 = 𝑘 𝑒𝑥3
− 1 

𝟐) (𝑦2 − 1) 𝑑𝑥 = 𝑥𝑦 𝑑𝑦,    𝑖𝑓 𝑥 = 2, 𝑦 = 0 

Answer: 𝑥2 + 4𝑦2 = 4 

𝟑)(𝑦 + 𝑥2 ∙ 𝑦)𝑑𝑦 = (𝑥 ∙ 𝑦2 + 𝑥)𝑑𝑥 

Answer: 𝑦2 + 1 = 𝑘 (1 + 𝑥2) 

 


