
Answer on Question #79308 – Math – Differential Equations 

Question 

 

 

Integration factor  

 

𝟏.   (𝑥 + 2)𝑑𝑥 + 𝑥𝑑𝑦 = 0 

𝟐.   (𝑥2 + 𝑦2 + 𝑥)𝑑𝑥 + 𝑦𝑑𝑦 = 0 

𝟑.   (5𝑦 − 6𝑥)𝑑𝑥 + 𝑥𝑑𝑦 = 0 

𝟒.   (3𝑥 − 𝑦2)𝑑𝑥 − 4𝑥𝑦𝑑𝑦 = 0 

 

Solution 

𝑀(𝑥, 𝑦)𝑑𝑥 + 𝑁(𝑥, 𝑦)𝑑𝑦 = 0 
𝜕𝑀

𝜕𝑦
≠

𝜕𝑁

𝜕𝑥
 

Integration factor 𝑢(𝑥, 𝑦) 
𝜕(𝑢𝑁(𝑥, 𝑦))

𝜕𝑥
=

𝜕(𝑢𝑀(𝑥, 𝑦))

𝜕𝑦
 

 

𝟏.   (𝑥 + 2)𝑑𝑥 + 𝑥𝑑𝑦 = 0 

𝑀(𝑥, 𝑦) = 𝑥 + 2,   
𝜕𝑀

𝜕𝑦
= 0  

𝑁(𝑥, 𝑦) = 𝑥,   
𝜕𝑁

𝜕𝑥
= 1 

0 ≠ 1 =>
𝜕𝑀

𝜕𝑦
≠

𝜕𝑁

𝜕𝑥
 

𝜕𝑀
𝜕𝑦

−
𝜕𝑁
𝜕𝑥

𝑁
=

0 − 1

𝑥
= −

1

𝑥
 

Then the integration factor 𝑢(𝑥) is function of 𝑥 only 

𝑢(𝑥) = exp (∫

𝜕𝑀
𝜕𝑦

−
𝜕𝑁
𝜕𝑥

𝑁
𝑑𝑥) = exp (∫ (−

1

𝑥
) 𝑑𝑥) = exp(− ln|𝑥|) =

1

𝑥
 

The integration factor 

𝑢 =
1

𝑥
 

 

 

 

 

 

 

 



 

𝟐.   (𝑥2 + 𝑦2 + 𝑥)𝑑𝑥 + 𝑦𝑑𝑦 = 0 

𝑀(𝑥, 𝑦) = 𝑥2 + 𝑦2 + 𝑥,   
𝜕𝑀

𝜕𝑦
= 2𝑦  

𝑁(𝑥, 𝑦) = 𝑦,   
𝜕𝑁

𝜕𝑥
= 0 

2𝑦 ≠ 0 =>
𝜕𝑀

𝜕𝑦
≠

𝜕𝑁

𝜕𝑥
 

𝜕𝑀

𝜕𝑦
−

𝜕𝑁

𝜕𝑥
= 2𝑦 − 0 = 2𝑦 

𝑧 = 𝑥2 + 𝑦2 ,   
𝜕𝑧

𝜕𝑥
= 2𝑥,

𝜕𝑧

𝜕𝑦
= 2𝑦 

1

𝑢
(

𝑑𝑢

𝑑𝑧
) =

𝜕𝑀
𝜕𝑦

−
𝜕𝑁
𝜕𝑥

𝑁
𝜕𝑧
𝜕𝑥

− 𝑀
𝜕𝑧
𝜕𝑦

=
2𝑦

𝑦(2𝑥) − (𝑥2 + 𝑦2 + 𝑥)(2𝑦)
= 

=
1

𝑥 − 𝑥2 − 𝑦2 − 𝑥
= −

1

𝑥2 + 𝑦2
= −

1

𝑧
 

𝑑𝑢

𝑢
= −

𝑑𝑧

𝑧
 

∫
𝑑𝑢

𝑢
= − ∫

𝑑𝑧

𝑧
 

𝑢 =
1

𝑧
 

The integration factor 

𝑢 =
1

𝑥2 + 𝑦2
 

 

 

𝟑.   (5𝑦 − 6𝑥)𝑑𝑥 + 𝑥𝑑𝑦 = 0 

𝑀(𝑥, 𝑦) = 5𝑦 − 6𝑥,   
𝜕𝑀

𝜕𝑦
= 5  

𝑁(𝑥, 𝑦) = 𝑥,   
𝜕𝑁

𝜕𝑥
= 1 

5 ≠ 1 =>
𝜕𝑀

𝜕𝑦
≠

𝜕𝑁

𝜕𝑥
 

𝜕𝑀
𝜕𝑦

−
𝜕𝑁
𝜕𝑥

𝑁
=

5 − 1

𝑥
=

4

𝑥
 

Then the integration factor 𝑢(𝑥) is function of 𝑥 only 

𝑢(𝑥) = exp (∫

𝜕𝑀
𝜕𝑦

−
𝜕𝑁
𝜕𝑥

𝑁
𝑑𝑥) = exp (∫ (

4

𝑥
) 𝑑𝑥) = exp(4 ln|𝑥|) = 𝑥4 



𝑢(𝑥) = 𝑥4 

 

𝟒.   (3𝑥 − 𝑦2)𝑑𝑥 − 4𝑥𝑦𝑑𝑦 = 0 

𝑀(𝑥, 𝑦) = 3𝑥 − 𝑦2 ,   
𝜕𝑀

𝜕𝑦
= −2𝑦 

𝑁(𝑥, 𝑦) = −4𝑥𝑦,   
𝜕𝑁

𝜕𝑥
= −4𝑦 

−2𝑦 ≠ −4𝑦 =>
𝜕𝑀

𝜕𝑦
≠

𝜕𝑁

𝜕𝑥
 

𝜕𝑀

𝜕𝑦
−

𝜕𝑁

𝜕𝑥
= −2𝑦 − (−4𝑦) = 2𝑦 

𝜕𝑀
𝜕𝑦

−
𝜕𝑁
𝜕𝑥

𝑁
=

2𝑦

−4𝑥𝑦
= −

1

2𝑥
 

Then the integration factor 𝑢(𝑥) is function of 𝑥 only 

𝑢(𝑥) = exp (∫

𝜕𝑀
𝜕𝑦

−
𝜕𝑁
𝜕𝑥

𝑁
𝑑𝑥) = exp (∫ (−

1

2𝑥
) 𝑑𝑥) = exp (−

1

2
ln|𝑥|) =

1

√𝑥
 

The integration factor 

𝑢 =
1

√𝑥
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