
ADVANCED HIGHER MATHEMATICS 

 

Solutions to Exam Questions on Differential Equations 3 

 

1. 054
2

2

=++ y
dx

dy

dx
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Note that this is a homogeneous differential equation (RHS = 0), so it is not necessary to 

consider a particular integral. 

 

Auxiliary Equation:   0542 =++ mm  

 

1=a , 4=b , 5=c        4)5)(1(444 22 −=−=− acb  

 

042 − acb , so the equation has non-real roots and the roots can be found using the 

quadratic formula. 
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Hence the general solution is   )cossin(2 xBxAey x += − . 

 

3=y  when 0=x        )0cos0sin(3 )0(2 BAe += −  

                                     ))1()0((3 0 BAe +=  

               )(13 B=  

               3=B  

 

−= ey  when 
2


=x        








+=









−

−

2
cos

2
sin2

2 


 BAee  

        ( ))0()1( BAee += −−                   

        
 −− = Aee    

        1=A  

 

 Hence the particular solution is   )cos3(sin2 xxey x += −
. 

 

 

 

 

 

 

 

 



2. 044
2

2

=+− y
dx

dy

dx

yd
 

 

Note that this is a homogeneous differential equation (RHS = 0), so it is not necessary to 

consider a particular integral. 

 

Auxiliary Equation:   0144 2 =+− mm  

 

4=a , 4−=b , 1=c        0)1)(4(4)4(4 22 =−−=− acb  

 

042 =− acb , so the equation has two real and equal roots. 

 

0144 2 =+− mm        0)12)(12( =−− mm        
2

1
=m , 

2

1
=m  

 

Hence the general solution is   
x

eBAxy 2

1

)( += . 

 

4=y  when 0=x        
)0(

2

1

))0((4 eBA +=        04 Be=        )1(4 B=        4=B  

 

To differentiate   
x

eBAxy 2

1

)( += ,   use the product rule as y is the product of two 

functions of x. 
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2
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AeeBAx
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dy xx
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AeBAxe
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2

1

2

1

)(
2

1
++=  

 

3=
dx

dy
 when 0=x        

)0(
2

1
)0(

2

1

))0((
2

1
3 AeBAe ++=  

                 00 )(
2

1
3 AeBe +=  

                 )1())(1(
2

1
3 AB +=  

                 AB +=
2

1
3  

                 A+= )4(
2

1
3  

                 A+= 23  

                 1=A  

 

Hence the particular solution is   
x

exy 2

1

)4( += . 

 



3. 022
2

2

=++ y
dx

dy

dx

yd
 

 

Note that this is a homogeneous differential equation (RHS = 0), so it is not necessary to 

consider a particular integral. 

 

Auxiliary Equation:   0222 =++ mm  

 

1=a , 2=b , 2=c        4)2)(1(424 22 −=−=− acb  

 

042 − acb , so the equation has non-real roots and the roots can be found using the 

quadratic formula. 
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Hence the general solution is   )cossin( xBxAey x += − . 

 

When 0=x , 0=y        )0cos0sin(0 0 BAe +=  

                  ))1()0((10 BA +=  

                  B=0  

 

To differentiate   )cossin( xBxAey x += − ,   use the product rule as y is the product of two 

functions of x. 

 

))(cossin()sincos( xx exBxAxBxAe
dx

dy −− −++−=  

)cossin()sincos( xBxAexBxAe
dx

dy xx +−−= −−  

 

 When 0=x , 2=
dx

dy
       )0cos0sin()0sin0cos(2 00 BAeBAe +−−=  

         ))1()0((1))0()1((12 BABA +−−=  

                    )(1)(12 BA −=  

         BA −=2  

         02 −= A  

         2=A  

 

 Hence the particular solution is   )cos0sin2( xxey x += −        xey x sin2 −=  

 

 

 

 



4. xey
dx

dy

dx

yd 2

2

2

96 =++  

 

CF Auxiliary Equation:   0962 =++ mm  

 

1=a , 6=b , 9=c        0)9)(1(464 22 =−=− acb  

 

042 =− acb , so the equation has two real and equal roots. 

 

0962 =++ mm        0)3)(3( =++ mm        3−=m , 3−=m  

 

Hence the CF is   xeBAxy 3)( −+= . 

 

PI Let   xaey 2=        xae
dx

dy 22=    and   xae
dx

yd 2

2

2

4=  

 

 xey
dx

dy

dx

yd 2

2

2

96 =++        xxxx eaeaeae 2222 )(9)2(64 =++  

           xxxx eaeaeae 2222 9124 =++  

           xx eae 2225 =  

 

 Equating coefficients of 
xe2
       125 =a        

25

1
=a  

 

 Hence the PI is   xey 2

25

1
= . 

 

GS The general solution is   xx eeBAxy 23

25

1
)( ++= − . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5. 1632
2

2

−=−+ xy
dx

dy

dx

yd
 

 

CF Auxiliary Equation:   0322 =−+ mm  

 

1=a , 2=b , 3−=c        16)3)(1(424 22 =−−=− acb  

 

042 − acb , so the equation has two real and distinct roots. 

 

0322 =−+ mm        0)1)(3( =−+ mm        3−=m , 1=m  

 

Hence the CF is   xx BeAey += −3 . 

 

PI Let   baxy +=        a
dx

dy
=    and   0

2

2

=
dx

yd
 

 

 1632
2

2

−=−+ xy
dx

dy

dx

yd
       16)(3)(20 −=+−+ xbaxa  

               16332 −=−− xbaxa  

 

 Equating coefficients of x       63 =− a        2−=a  

  

 Equating constants       132 −=− ba     

             13)2(2 −=−− b  

                134 −=−− b  

                      33 =− b  

                           1−=b  

 

 Hence the PI is   12 −−= xy . 

 

GS The general solution is   123 −−+= − xBeAey xx . 

 

 

 

 

 

 

 

 

 

 

 

 



6. 2

2

2

223 xy
dx

dy

dx

yd
=+−  

 

CF Auxiliary Equation:   0232 =+− mm  

 

1=a , 3−=b , 2=c        1)2)(1(4)3(4 22 =−−=− acb  

 

042 − acb , so the equation has two real and distinct roots. 

 

0232 =+− mm        0)2)(1( =−− mm        1=m , 2=m  

 

Hence the CF is   xx BeAey 2+= . 

 

PI Note that the RHS of the differential equation is a quadratic which suggests using 

cbxaxy ++= 2  as the PI. 

 

Let   cbxaxy ++= 2        bax
dx

dy
+= 2    and   a

dx

yd
2

2

2

=  

 

2

2

2

223 xy
dx

dy

dx

yd
=+−        22 2)(2)2(32 xcbxaxbaxa =++++−  

           
22 2222362 xcbxaxbaxa =+++−−  

 

Equating coefficients of 
2x        22 =a        1=a  

 

Equating coefficients of x       026 =+− ba  

               02)1(6 =+− b  

               026 =+− b  

                        62 =b  

                          3=b  

 

Equating constants       0232 =+− cba  

               02)3(3)1(2 =+− c  

               0292 =+− c  

               027 =+− c        72 =c         
2

7
=c  

 

Hence the PI is   
2

7
32 ++= xxy . 

 

GS The general solution is   
2

7
322 ++++= xxBeAey xx . 

 



 
2

7
322 ++++= xxBeAey xx  

 

 
2

1
=y   when 0=x        

2

7
)0(30

2

1 2)0(20 ++++= BeAe  

                  
2

7

2

1 00 ++= BeAe  

                  
2

7
)1()1(

2

1
++= BA  

                  3−=+ BA  ...(1) 

 

 
2

7
322 ++++= xxBeAey xx        322 2 +++= xBeAe

dx

dy xx  

 

 1=
dx

dy
 when 0=x        3)0(221 )0(20 +++= BeAe  

                  321 00 ++= BeAe  

                  3)1(2)1(1 ++= BA  

                  22 −=+ BA  ...(2) 

 

 Solving equations (1) and (2) gives 4−=A  and 1=B . 

 

 Hence the particular solution is   
2

7
34 22 ++++−= xxeey xx . 

 

 Note 

 

 A common error in this question is to incorrectly use 2axy =  as the PI. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



7. xey
dx

dy

dx

yd
=+− 44

2

2

 

 

CF Auxiliary Equation:   0442 =+− mm  

 

1=a , 4−=b , 4=c        0)4)(1(4)4(4 22 =−−=− acb  

 

042 =− acb , so the equation has two real and equal roots. 

 

0442 =+− mm        0)2)(2( =−− mm        2=m , 2=m  

 

Hence the CF is   xeBAxy 2)( += . 

 

PI Let   xaey =        xae
dx

dy
=    and   xae

dx

yd
=

2

2

 

 

 xey
dx

dy

dx

yd
=+− 44

2

2

       xxxx eaeaeae =+− )(4)(4  

          xxxx eaeaeae =+− 44  

          xx eae =  

 

 Equating coefficients of xe        1=a     

 

 Hence the PI is   xey = . 

 

GS The general solution is   xx eeBAxy ++= 2)( . 

 

 2=y  when 0=x        0)0(2))0((2 eeBA ++=  

                 
002 eBe +=  

                 1)1(2 += B  

                 1=B  

 

To differentiate 
xx eeBAxy ++= 2)( , use the product rule to differentiate 

xeBAx 2)( +  as 

this term is the product of two functions of x. Remember to also differentiate the term 
xe . 

 

xxx eAeeBAx
dx

dy
+++= )(2)( 22        xxx eAeBAxe

dx

dy
+++= 22 )(2  

 

 

 

 



1=
dx

dy
 when 0=x        0)0(2)0(2 ))0((21 eAeBAe +++=  

                 000 )(21 eAeBe ++=  

                 1)1())(1(21 ++= AB  

                 121 ++= AB  

                 1)1(21 ++= A   [substituting 1=B ] 

                 A+= 31  

                 2−=A  

 

Hence the particular solution is   xx eexy ++−= 2)12(    or   xx eexy +−= 2)21( . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



8. 521265 2

2

2

−+=++ xxy
dx

dy

dx

yd
 

    

CF Auxiliary Equation:   0652 =++ mm  

 

1=a , 5=b , 6=c        1)6)(1(454 22 =−=− acb  

 

042 − acb , so the equation has two real and distinct roots. 

 

0652 =++ mm        0)2)(3( =++ mm        3−=m , 2−=m  

 

Hence the CF is   xx BeAey 23 −− += . 

 

PI Let   cbxaxy ++= 2        bax
dx

dy
+= 2    and   a

dx

yd
2

2

2

=  

 

521265 2

2

2

−+=++ xxy
dx

dy

dx

yd
       5212)(6)2(52 22 −+=+++++ xxcbxaxbaxa  

                           52126665102 22 −+=+++++ xxcbxaxbaxa  

 

Equating coefficients of 2x        126 =a        2=a  

 

Equating coefficients of x       2610 =+ ba  

               26)2(10 =+ b  

               2620 =+ b  

                       186 −=b  

                         3−=b  

 

Equating constants       5652 −=++ cba  

               56)3(5)2(2 −=+−+ c  

               56154 −=+− c  

               5611 −=+− c     

                                               66 =c     

                                                 1=c  

 

Hence the PI is   132 2 +−= xxy . 

 

GS The general solution is   132 223 +−++= −− xxBeAey xx . 

 

 

 

 

 



 132 223 +−++= −− xxBeAey xx  

 

 6−=y  when 0=x        1)0(3)0(26 2)0(2)0(3 +−++=− −− BeAe  

                  16 00 ++=− BeAe  

                  1)1()1(6 ++=− BA  

                             7−=+ BA   ...(1) 

 

 132 223 +−++= −− xxBeAey xx        3423 23 −+−−= −− xBeAe
dx

dy xx  

 

 3=
dx

dy
 when 0=x        3)0(4233 )0(2)0(3 −+−−= −− BeAe  

                  3233 00 −−−= BeAe  

                  3)1(2)1(33 −−−= BA  

                  623 =−− BA   ...(2) 

 

 Solving equations (1) and (2) gives 8=A  and 15−=B . 

 

 Hence the particular solution is   1328 223 +−++= −− xxBeey xx
. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



9. xey
dx

dy

dx

yd 2

2

2

3102 =++  

 

CF Auxiliary Equation:   01022 =++ mm  

 

1=a , 2=b , 10=c        36)10)(1(424 22 −=−=− acb  

 

042 − acb , so the equation has non-real roots and the roots can be found using the 

quadratic formula. 
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2
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)1(2
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2

42

−=
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=
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=
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Hence the CF is   )3cos3sin( xBxAey x += − . 

 

PI Let   xaey 2=        xae
dx

dy 22=    and   xae
dx

yd 2

2

2

4=  

 

 xey
dx

dy

dx

yd 2

2

2

3102 =++        xxxx eaeaeae 2222 3)(10)2(24 =++  

               xxxx eaeaeae 2222 31044 =++  

               
xx eae 22 318 =  

 

 Equating coefficients of 
xe2
       318 =a        

6

1
=a  

 

 Hence the PI is   xey 2

6

1
= . 

 

GS The general solution is   xx exBxAey 2

6

1
)3cos3sin( ++= − . 

 

 When 0=x , 1=y        )0(20

6

1
))0(3cos)0(3sin(1 eBAe ++=  

                0

6

1
)0cos0sin(11 eBA ++=  

                )1(
6

1
)1()0(1 ++= BA  

                
6

1
1 += B  

                
6

5
=B  

 



To differentiate xx exBxAey 2

6

1
)3cos3sin( ++= − , use the product rule to differentiate 

)3cos3sin( xBxAe x +−  as this term is the product of two functions of x. Remember to also 

differentiate the term xe2

6

1
. 

 

)2(
6

1
))(3cos3sin()3sin33cos3( 2xxx eexBxAxBxAe

dx

dy
+−++−= −−  

xxx exBxAexBxAe
dx

dy 2

3

1
)3cos3sin()3sin3cos(3 ++−−= −−  

 

 When 0=x , 0=
dx

dy
    

              )0(200

3

1
))0(3cos)0(3sin())0(3sin)0(3cos(30 eBAeBAe ++−−=  

     )1(
3

1
)0cos0sin(1)0sin0cos)(1(30 ++−−= BABA  

     
3

1
))1()0((1))0()1((30 ++−−= BABA  

     
3

1
)(1)(30 +−= BA  

     0
3

1
3 =+− BA  

     0
3

1

6

5
3 =+−A   [substituting 

6

5
=B ] 

     0
2

1
3 =−A   

           
2

1
3 =A   

             
6

1
=A   

 

 Hence the particular solution is   xx exxey 2

6

1
3cos

6

5
3sin

6

1
+








+= − . 

 

 Note 

 

 The particular solution can also be written as xx exxey 2

6

1
)3cos53(sin

6

1
++= −   

or ( )xx exxey 2)3cos53(sin
6

1
++= −  but there is no need to simplify the particular solution.

  

 

 



10. xxy
dx

dy

dx

yd
cos19sin896

2

2

+=+−  

 

CF Auxiliary Equation:   0962 =+− mm  

 

1=a , 6−=b , 9=c        0)9)(1(4)6(4 22 =−−=− acb  

 

042 =− acb , so the equation has two real and equal roots. 

 

0962 =+− mm        0)3)(3( =−− mm        3=m , 3=m  

 

Hence the CF is   xeBAxy 3)( += . 

 

PI Let   xbxay cossin +=        xbxa
dx

dy
sincos −=    and   xbxa

dx

yd
cossin

2

2

−−=  

 

        xxy
dx

dy

dx

yd
cos19sin896

2

2

+=+−     

 

    xxxbxaxbxaxbxa cos19sin8)cossin(9)sincos(6cossin +=++−−−−  

    xxxbxaxbxaxbxa cos19sin8cos9sin9sin6cos6cossin +=+++−−−  

 

Equating coefficients of xsin         896 =++− aba            868 =+ ba  ...(1) 

 

Equating coefficients of xcos        1996 =+−− bab        1986 =+− ba  ...(2) 

 

Solving equations (1) and (2) gives 
2

1
−=a  and 2=b . 

 

Hence the PI is   xxy cos2sin
2

1
+−= . 

 

GS The general solution is   xxeBAxy x cos2sin
2

1
)( 3 +−+= . 

 

 7=y  when 0=x        0cos20sin
2

1
))0((7 )0(3 +−+= eBA  

               )1(2)0(
2

1
)(7 0 +−= eB  

                          2)1)((7 += B  

               5=B  

 

 



To differentiate xxeBAxy x cos2sin
2

1
)( 3 +−+= , use the product rule to differentiate 

xeBAx 3)( +  as this term is the product of two functions of x. Remember to also differentiate 

the other two terms. 

 

xxAeeBAx
dx

dy xx sin2cos
2

1
)()3)(( 33 −−++=  

xxAeBAxe
dx

dy xx sin2cos
2

1
)(3 33 −−++=  

 

2

1
=

dx

dy
 when 0=x        0sin20cos

2

1
))0((3

2

1 )0()0(3 −−++= AeBAe  

                  )0(2)1(
2

1
)(3

2

1 00 −−+= AeBe  

       
2

1
)1())(1(3

2

1
−+= AB  

       
2

1
)5(3

2

1
−+= A   [substituting 5=B ] 

       A+= 151  

       14−=A  

 

Hence the particular solution is   xxexy x cos2sin
2

1
)514( 3 +−+−=  

             or   xxexy x cos2sin
2

1
)145( 3 +−−= . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



11. xy
dx

dy

dx

yd
sin2023

2

2

=+−  

 

CF Auxiliary Equation:   0232 =+− mm  

 

1=a , 3−=b , 2=c        1)2)(1(4)3(4 22 =−−=− acb  

 

042 − acb , so the equation has two real and distinct roots. 

 

0232 =+− mm        0)2)(1( =−− mm        1=m , 2=m  

 

Hence the CF is   xx BeAey 2+= . 

 

PI Let   xbxay cossin +=        xbxa
dx

dy
sincos −=    and   xbxa

dx

yd
cossin

2

2

−−=  

 

        xy
dx

dy

dx

yd
sin2023

2

2

=+−     

 

    xxbxaxbxaxbxa sin20)cossin(2)sincos(3cossin =++−−−−  

    xxbxaxbxaxbxa sin20cos2sin2sin3cos3cossin =+++−−−  

 

Equating coefficients of xsin         2023 =++− aba        203 =+ ba  ...(1) 

 

Equating coefficients of xcos        023 =+−− bab        03 =+− ba   ...(2) 

 

Solving equations (1) and (2) gives 2=a  and 6=b . 

 

Hence the PI is   xxy cos6sin2 += . 

 

GS The general solution is   xxBeAey xx cos6sin22 +++= . 

 

 0=y  when 0=x        0cos60sin20 )0(20 +++= BeAe  

                )1(6)0(20 00 +++= BeAe  

                6)1()1(0 ++= BA  

                6−=+ BA  ...(1) 

 

 

 

 

 



 xxBeAey xx cos6sin22 +++=        xxBeAe
dx

dy xx sin6cos22 2 −++=  

 

 0=
dx

dy
 when 0=x        0sin60cos220 )0(20 −++= BeAe  

                   )0(6)1(220 00 −++= BeAe  

                   2)1(2)1(0 ++= BA  

                   22 −=+ BA  ...(2) 

 

 Solving equations (1) and (2) gives 10−=A  and 4=B . 

 

 Hence the particular solution is   xxeey xx cos6sin2410 2 +++−=  

                                                         or    xxeey xx cos6sin2104 2 ++−= . 

 

 Note 

 

 A common error in this question is to incorrectly use xay sin=  as the PI. 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



12. 122
2

2

+=−− xey
dx

dy

dx

yd
 

 

CF Auxiliary Equation:   022 =−− mm  

 

1=a , 1−=b , 2−=c        9)2)(1(4)1(4 22 =−−−=− acb  

 

042 − acb , so the equation has two real and distinct roots. 

 

022 =−− mm        0)2)(1( =−+ mm        1−=m , 2=m  

 

Hence the CF is   xx BeAey 2+= − . 

 

PI Let   baey x +=        xae
dx

dy
=    and   xae

dx

yd
=

2

2

 

 

 122
2

2

+=−− xey
dx

dy

dx

yd
       12)(2 +=+−− xxxx ebaeaeae  

               1222 +=−− xx ebae  

 

 Equating coefficients of xe        12 =− a        
2

1
−=a  

 

 Equating constants       122 =− b        6−=b  

 

 Hence the PI is   6
2

1
−−= xey . 

 

GS The general solution is   6
2

12 −−+= − xxx eBeAey . 

 

 
2

3
−=y  when 0=x        6

2

1

2

3 0)0(20 −−+=− eBeAe  

                   6
2

1

2

3 000 −−+=− eBeAe  

        6)1(
2

1
)1()1(

2

3
−−+=− BA  

                   61 −+=− BA  

                   5=+ BA  ...(1) 

 

 

 

 



 6
2

12 −−+= − xxx eBeAey        xxx eBeAe
dx

dy

2

1
2 2 −+−= −  

 

2

1
=

dx

dy
 when 0=x        0)0(20

2

1
2

2

1
eBeAe −+−=  

                 000

2

1
2

2

1
eBeAe −+−=  

                 )1(
2

1
)1(2)1(

2

1
−+−= BA  

                 12 =+− BA  ...(2) 

 

Solving equations (1) and (2) gives 3=A  and 2=B . 

 

Hence the particular solution is   6
2

1
23 2 −−+= − xxx eeey . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



13. xy
dx

dy

dx

yd
cos452

2

2

=++  

 

CF Auxiliary Equation:   0522 =++ mm  

 

1=a , 2=b , 5=c        16)5)(1(424 22 −=−=− acb  

 

042 − acb , so the equation has non-real roots and the roots can be found using the 

quadratic formula. 

 

i
i

a

acbb
m 21

2

42

)1(2

162

2

42

−=
−

=
−−

=
−−

=  

 

Hence the CF is   )2cos2sin( xBxAey x += − . 

 

PI Let   xbxay cossin +=        xbxa
dx

dy
sincos −=    and   xbxa

dx

yd
cossin

2

2

−−=  

 

        xy
dx

dy

dx

yd
cos452

2

2

=++     

 

    xxbxaxbxaxbxa cos4)cossin(5)sincos(2cossin =++−+−−  

    xxbxaxbxaxbxa cos4cos5sin5sin2cos2cossin =++−+−−  

 

Equating coefficients of xsin         052 =+−− aba        024 =− ba   ..(1) 

 

Equating coefficients of xcos        452 =++− bab        442 =+ ba   ...(2) 

 

Solving equations (1) and (2) gives 
5

2
=a  and 

5

4
=b . 

 

Hence the PI is   xxy cos
5

4
sin

5

2
+= . 

 

GS The general solution is   xxxBxAey x cos
5

4
sin

5

2
)2cos2sin( +++= − . 

 

 

 

 

 

 



 0)0( =y , so when 0=x , 0=y        0cos
5

4
0sin

5

2
))0(2cos)0(2sin(0 0 +++= BAe  

                0cos
5

4
0sin

5

2
)0cos0sin(10 +++= BA  

                )1(
5

4
)0(

5

2
)1()0(0 +++= BA  

                           
5

4
0 += B  

                           
5

4
−=B  

 

To differentiate xxxBxAey x cos
5

4
sin

5

2
)2cos2sin( +++= − , use the product rule to 

differentiate )2cos2sin( xBxAe x +−  as this term is a product of two functions of x. 

Remember to also differentiate the other two terms. 

 

xxexBxAxBxAe
dx

dy xx sin
5

4
cos

5

2
))(2cos2sin()2sin22cos2( −+−++−= −−  

xxxBxAexBxAe
dx

dy xx sin
5

4
cos

5

2
)2cos2sin()2sin2cos(2 −++−−= −−  

 

1)0( =y , so when 0=x , 1=
dx

dy
 

    0sin
5

4
0cos

5

2
))0(2cos)0(2sin())0(2sin)0(2cos(21 00 −++−−= BAeBAe  

    0sin
5

4
0cos

5

2
)0cos0sin(1)0sin0cos)(1(21 −++−−= BABA  

    )0(
5

4
)1(

5

2
))1()0((1))0()1((21 −++−−= BABA  

    
5

2
)(1)(21 +−= BA  

    
5

2

5

4
21 +








−−= A  [substituting 

5

4
−=B ] 

    
5

6
21 += A  

    
5

1
2 −=A        

10

1
−=A  

 

Hence the particular solution is   xxxxey x cos
5

4
sin

5

2
2cos

5

4
2sin

10

1
++








−−= − . 

 

Note 

 

A common error in this question is to incorrectly use xay cos=  as the PI. 


