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Question # 1: 
Verify by substitution that 𝑦! = 𝑒!! and 𝑦! = 𝑒!! are solution of the ODE 𝑦!! − 6𝑦! + 8𝑦 = 0, 
solve for the initial value problem 𝑦 0 = 3 and 𝑦! 0 = 2. 
 
Solution: 
Let’s check: 

𝑦! = 𝑒!! 
𝑦!! = 4𝑒!! ,𝑦!′′ = 16𝑒!!  
𝑦!! − 6𝑦! + 8𝑦 = 0 

16𝑒!! − 6 4𝑒!! + 8𝑒!!  = 0 
16𝑒!! − 24𝑒!! + 8𝑒!!  = 0 
0 = 0, ℎ𝑒𝑛𝑐𝑒 𝑝𝑟𝑜𝑣𝑒𝑑. 

Now let’s check: 
𝑦! = 𝑒!! 

𝑦!! = 2𝑒!! ,𝑦!′′ = 4𝑒!!  
𝑦!! − 6𝑦! + 8𝑦 = 0 

4𝑒!! − 6 2𝑒!! + 8𝑒!!  = 0 
4𝑒!! − 12𝑒!! + 8𝑒!!  = 0 
0 = 0, ℎ𝑒𝑛𝑐𝑒 𝑝𝑟𝑜𝑣𝑒𝑑. 

As y1 and y2 are the solutions of the given ODE the general solution is: 
𝑦 𝑥 = 𝑐!𝑦! + 𝑐!𝑦! 
𝑦 𝑥 = 𝑐!𝑒!! + 𝑐!𝑒!! 

Now for particular solution: 
𝑦! 𝑥 = 4𝑐!𝑒!! + 2𝑐!𝑒!! 

𝑦 0 = 𝑐!𝑒! + 𝑐!𝑒! ⇒ 3 = 𝑐! + 𝑐! → 1  
𝑦! 0 = 4𝑐!𝑒! + 2𝑐!𝑒! ⇒ 2 = 4𝑐! + 2𝑐! → 2  

Now multiply eq (1) by 2 and add with eq (2): 
2𝑐! + 2𝑐! = 6

∓4𝑐! ∓ 2𝑐! = ∓2
−2𝑐! = 4

 

𝑐! = −2 ,𝑝𝑢𝑡 𝑖𝑛 𝑒𝑞𝑢 1  



𝑐! + 𝑐! = 3 ⇒ −2+ 𝑐! = 3 
𝑐! = 5 

Hence:  
𝑦 𝑥 = −2𝑒!! + 5𝑒!! 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


