
 

 

 

Answer on Question #64774 – Math – Differential Equations 
 

Question 
 
Solve (D4+8D2−9)y=9x3+5cos2x 
 

Solution 
Rewrite the equation   xxyDD 2cos5998 324   as 

xxyyy 2cos5998 3)4(  . 
The general solution will be the sum of the complementary and a particular solutions. 

Find the complementary solution by solving 

098)4(  yyy . 

Assume a solution will be  xe , where    is a constant. 
Substituting xey   into the differential equation 

09)(8)( )4(  xxx eee  , 

098 24  xxx eee   , 

0)98( 24  xe , 

0xe , 098 24   , 

   019 22   , 

     01133   ii . 

Solving for : 

1  or 1  or i3  or i3 . 

The complementary solution is 

xCxCeCeCy xx

c 3sin3cos 4321   . 

Determine a particular solution of xxyyy 2cos5998 3)4(   via the method of 

undetermined coefficients.  

A particular solution will be the sum of the particular solutions to 3)4( 998 xyyy   

and xyyy 2cos598)4(  . 

A particular solution to 3)4( 998 xyyy   is given by 
3

4

2

3211 xaxaxaay  . 

A particular solution to xyyy 2cos598)4(   is given by 

xaxay 2sin2cos 652  . 

Adding 1y  and 2y  one obtains py : 

xaxaxaxaxaayyy p 2sin2cos 65

3

4

2

32121  . 

To find the unknown coefficients 1a , 2a , 3a , 4a , 5a  and 6a  first we need to compute 

    
)4(

65

)4(3
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321

)4( 2sin2cos)( xaxaxaxaxaay p   

xaxaxaxa 2sin162cos164
2

2sin24
2

2cos2 65
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    xaxaxaaxaxaxaxaxaay p 2sin42cos4622sin2cos)( 654365
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Substituting the particular solution py  and    )4(

py ,  
py   into the differential equation 



 

 

xxyyy pp 2cos599)(8)( 3)4(  , 

one gets 

 )2sin42cos462(82sin162cos16 654365 xaxaxaaxaxa  

 2

321(9 xaxaa  xxxaxaxa 2cos59)2sin2cos 3

65

3

4  . 

Simplifying 

                xxxaxaxaxaaaaa 2cos592sin252cos2599)489()169( 3

65

3

4

2

34231  . 

Then  
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. 

The third equation ( 09 3  a ) of the system gives 03 a  and substituting for 3a into the 

first equation ( 0169 31  aa ) one gets    09 1  a , hence  01 a . 

The fourth equation ( 99 4  a ) of the system gives 14 a  and substituting for 4a into 

the second equation ( 0489 42  aa ) one gets    0489 2  a , hence  
3

16

9

48
2 a . 

It follows from the fifth equation ( 525 5  a ) of the system that  
5

1

25

5
5 a . 

It follows from the sixth equation ( 025 6  a ) of the system that  06 a . 

Solution of the system is 
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Then  

xxxyp 2cos
5

1

3

16 3   and 

xxxxCxCeCeCyyy xx

pc 2cos
5

1

3

16
3sin3cos 3

4321   . 

 

Answer: 
 

xxxxCxCeCeCyyy xx

pc 2cos
5

1

3

16
3sin3cos 3

4321   . 
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