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Question # 1: 
Solve the 2nd order homogeneous differential equation:  

𝑦!! − 2𝑦! + 𝑦 = 0 
Solution: 
The characteristic equation will be: 

𝜆! − 2𝜆 + 1 = 0 
Using Quadratic equation: 

𝜆 =
−𝑏 ± 𝑏! − 4𝑎𝑐

2𝑎  

𝜆 =
2± 2! − 4 1

2  

𝜆 =
2± 4− 4

2 =
2± 0
2  

𝜆 =
2
2 ⇒ 1 

It has double root: 𝜆 = 1 
Then the general solution is: 

𝑦 𝑥 = 𝑐! + 𝑐!𝑥 𝑒!!.!! 
 
 
Question # 2: 
Solve the 2nd order homogeneous differential equation:  

𝑦!! + 25𝑦 = 0 
Solution: 
The characteristic equation will be: 

𝜆! + 25 = 0 
Using Quadratic equation: 

𝜆 =
−𝑏 ± 𝑏! − 4𝑎𝑐

2𝑎  

𝜆 =
−0± 0! − 4 25

2  



𝜆 =
± −100

2 =
±𝑖10
2  

𝜆! =
𝑖10
2 ⇒ 5, 𝜆! =

−𝑖10
2  ⇒ −5 

Then the general solution is: 
𝑦 𝑥 = 𝑒! ! ! 𝐴 cos 5+ 𝐵 sin 5  
𝑦 𝑥 = 𝐴 cos 5+ 𝐵 sin 5  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 Good Luck 


