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Question # 1: 
Find the general solution of the following equation using method of exact differential equations: 
 

6𝑥! − 𝑦 + 3 𝑑𝑥 + 3𝑦! − 𝑥 − 2 𝑑𝑦 = 0 
Solution: 

6𝑥! − 𝑦 + 3 𝑑𝑥 + 3𝑦! − 𝑥 − 2 𝑑𝑦 = 0 
Check for exactness: 

𝑀 = 6𝑥! − 𝑦 + 3,   𝑁 = 3𝑦! − 𝑥 − 2 
𝜕𝑀
𝜕𝑦

=
𝜕
𝜕𝑦

6𝑥! − 𝑦 + 3 = −1  ,    
𝜕𝑁
𝜕𝑥

=
𝜕
𝜕𝑥

3𝑦! − 𝑥 − 2 = −1 

Hence:  
𝜕𝑀
𝜕𝑦

=
𝜕𝑁
𝜕𝑥

 

The given differential equation is exact. 
 
The general solution u (x, y) = c is given by: 

𝑢 𝑥, 𝑦 = 𝑀𝑑𝑥 + 𝑘 𝑦  

𝑢 𝑥, 𝑦 = 6𝑥! − 𝑦 + 3 𝑑𝑥 + 𝑘 𝑦  

𝑢 𝑥, 𝑦 =
6𝑥!

3
− 𝑥𝑦 + 3𝑥 + 𝑘 𝑦 = 2𝑥! − 𝑥𝑦 + 3𝑥 + 𝑘 𝑦  

Now to find k (y) lets differentiate the above equation: 

𝑢 𝑥, 𝑦 =
𝜕
𝜕𝑦

2𝑥! − 𝑥𝑦 + 3𝑥 + 𝑘 𝑦 = 𝑁 𝑥, 𝑦  

𝑢 𝑥, 𝑦 = −𝑥 + 𝑘! 𝑦 = 3𝑦! − 𝑥 − 2 
𝑘! 𝑦 = 3𝑦! − 2 

Now integrate k’ (y): 



𝑘! 𝑦 𝑑𝑦 = 3𝑦! − 2𝑑𝑦 

𝑘 𝑦 =
3𝑦!

3
− 2𝑦 + 𝑐! = 𝑦! − 2𝑦 + 𝑐! 

Now: 
𝑢 𝑥, 𝑦 = 2𝑥! − 𝑥𝑦 + 3𝑥 + 𝑦! − 2𝑦 + 𝑐! = 𝑐 

The general solution is: 
2𝑥! − 𝑥𝑦 + 3𝑥 + 𝑦! − 2𝑦 = 𝑐 

 
 
 
 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Good Luck 


