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Differential Equations – Q1 [Practice/E](26/5/21)  
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Find the general solution of the differential equation 

 
𝑑2𝑦

𝑑𝑥2 − 6
𝑑𝑦

𝑑𝑥
+ 9𝑦 = 𝑐𝑜𝑠2𝑥    
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Find the general solution of the differential equation 

 
𝑑2𝑦

𝑑𝑥2 − 6
𝑑𝑦

𝑑𝑥
+ 9𝑦 = 𝑐𝑜𝑠2𝑥    

 

Solution 

The auxiliary equation is 𝜆2 − 6𝜆 + 9 = 0  or (𝜆 − 3)2 = 0, which 

has a repeated root of 𝜆 = 3.    

The complementary function is  𝑦 = (𝐴 + 𝐵𝑥)𝑒3𝑥   

The particular integral will be of the form  𝑦 = 𝑎𝑠𝑖𝑛2𝑥 + 𝑏𝑐𝑜𝑠2𝑥.  

Substituting into (*) gives  

(−4𝑎𝑠𝑖𝑛2𝑥 − 4𝑏𝑐𝑜𝑠2𝑥) − 6(2𝑎𝑐𝑜𝑠2𝑥 − 2𝑏𝑠𝑖𝑛2𝑥)  

+9(𝑎𝑠𝑖𝑛2𝑥 + 𝑏𝑐𝑜𝑠2𝑥) = 𝑐𝑜𝑠2𝑥  

Equating coefficients of 𝑠𝑖𝑛2𝑥 and 𝑐𝑜𝑠2𝑥: 

−4𝑎 + 12𝑏 + 9𝑎 = 0  and  −4𝑏 − 12𝑎 + 9𝑏 = 1 

leading to  𝑎 = −
12

169
  and  𝑏 =

5

169
     

The general solution is therefore 

𝑦 = (𝐴 + 𝐵𝑥)𝑒3𝑥 −
12𝑠𝑖𝑛2𝑥

169
+

5𝑐𝑜𝑠2𝑥

169
    

 


