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15. Solve ( )( ) xyDD 3sin169 22 =++➨ The AE is ( )( ) 0169 22 =++ mm

          iim 4,3 ±±=

Therefore, C.F. xcxcxcxc 4sin4cos3sin3cos 4321 +++=

P.I.
( )( )169

3sin
22 ++

=
DD

x

( )( )1639

3sin
22 +−+

=
D

x

      
( )9

3sin

7

1
2 +

=
D

x









⋅=
D

x
x

2

3sin

7

1

       ∫= xdx
x

3sin
14









−=

3

3cos

14

xx
x

x
3cos

42

−
=

Hence, the general solution is

x
x

xcxcxcxcy 3cos
42

4sin4cos3sin3cos 4321 −+++=       

Exercises

1) xy
dx

dy

dx

yd
3sin234

2

2

=++ 2)  xey
dx

yd x 2sin4
2

2

+=+

3)  xy
dx

dy

dx

yd
2sin

2

2

=++

4) xxyyy 2cos2sin44 +=+′−′′

5) ( ) xyD 22 cos84 =− 6)  ( ) xyD 22 sin4 =+

7)   ( ) xxyD 2coscos42 =−

8) ( ) xxyDD 2cos3sin342 =+− 9)  ( ) xxyD 232 cossin4 −=−

10)  ( ) xeyD x 4cos16 32 +=+ −
           11)  ( ) xyDDD 3sin123 =+++

12)  ( )( ) xxyDD sin2cos41 22 +=++

13) ( ) xyDD x cos22 32 +=−− +

14) ( )( ) xexyDD +=−+ 3sin14 22

15) ( )( ) xyDDD 2sin21 222 =++   16)  ( ) ( )12cos13 −=+ xyD

17)  ( ) xxyD 3cos5sin162 =+
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18) ( ) xeyDDD x cos243 23 +=−+−   19)  ( ) xyDD cos12 24 =+−

20)  ( ) xyD cos14 =−   21)  ( ) xyDD sin542 =++

22)  ( ) xyDD 2cos10432 =−−

Answers

1) ( )xxececy
xx 3sin3cos2

15

13

21 +−+= −−

2) x
x

excxcy
x 2cos

45

1
2sin2cos 21 −++=

3) ( )xx
x

c
x

cey

x

2sin32cos2
13

1

2

3
sin

2

3
cos 21

2 +−






















+









=

−

4) ( ) xxexccy
x 2sin

8

1
2cos

8

12

21 −++=

5) ( )xececy
xx 2cos2

2

12

2

2

1 +−+= −

6) ( )xxxcxcy 2sin1
8

1
2sin2cos 21 −++=

7) 







+−+= −

xxececy
xx cos

5

1
3cos

13

1

2

12

2

2

1

8) ( ) ( )xxxxececy
xx cos2sin

20

1
5sin115cos10

884

13

21 ++−++=

9) xxxececy
xx 2cos

16

1

8

1
3sin

52

1
sin

20

32

2

2

1 +++−+= −

10) x
xe

xcxcy
x

4sin
825

4sin4cos
3

21 +++=
−

11) ( )xxxcxcecy
x 3sin3cos3

80

1
sincos 321 −+++= −

12) x
x

x
x

xcxcxcxcy cos
6

2sin
12

2sin2cossincos 4321 −−+++=

13) 
( ) 22log2log

2
2

3
2

21
−−

++=
+

−
x

xx
ececy
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14) 
1050

3sin
2sin2cos 4321

x
xx xex

xcxcececy +++++= −

15) ( )xcxcxcxccy 2cossincos 54321 ++++=

               ( ) xxc 2sin
24

1
2sin6 −+

16) 






















+









+=

−
−

xcxceecy

x

x

2

3
sin

2

3
cos 32

2
1

( ) ( )12sin
65

8
12cos

65

1
−−−+ xx

17) xxxcxcy 8sin
96

1
2sin

24

1
4sin4cos 21 −++=

18) ( ) ( )xxxexcxceecy
xxx cossin3

10

1
sincos 321 +++++=

19) ( ) ( ) xexccexccy
xx cos

4

1
4321 ++++= −

20) x
x

ececxcxcy
xx sin

4
sincos 4321 −+++= −

21) ( ) ( )xxxcxcey
x cossin

8

1
sincos 21

2 −++= −

22) xxececy
xx 2sin

5

3
2cos

5

44

21 −−+= −

Particular Integral when )(xf  is a polynomial

Let ( ) ( )xgxf m=  a polynomial of degree m.

In this case P.I. is given by

P.I.
( )

( ){ }xg
DF

m

1
=                                            ---(1)

To evaluate RHS of (1), we write 
( )DF

1
as 

( )
( )[ ] 1

1
1

1 −
±=

±
D

D
φ

φ
 by

taking least degree term common factor in ( )DF and expand it in

ascending powers of D by Binomial series expansion
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    i.e.,   ( )[ ] { }−−−+++=±
− 2

210

1
1 DaDaaDφ                      ---(2)

Then (1) becomes, P.I. { } ( ){ }xgDaDaa m−−−+++= 2

210              ---(3)

Which can be simplified by using the fact, that 
dx

d
D =

In this case we have to remember the following,

       

( )

( )

( )

( ) −−−++++=−

−−−+−+−=+

−−−+++++=−

−−−++−+−=+

−

−

−

−

322

322

4321

4321

43211

43211

11

11

xxxx

xxxx

xxxxx

xxxxx

Worked Examples

1. Solve ( ) 22 3123 xxyDD ++=++➨ The AE is 0232 =++ mm

         2,1 −−=m

Therefore, C.F.
xx ecec 2

21

−− +=

       P.I.
23

13
2

2

++

++
=

DD

xx

( )13

2

3
12

1 2

2
++








 +
+

= xx
DD

            ( )13
2

3
1

2

1 2

1
2

++






 +
+=

−

xx
DD

            ( )13
2

3

2

3
1

2

1 2

2
22

++













−−−+−







 +
+

+
−= xx

DDDD

           ( ) ( )1369
4

1

2

3

2
1

2

1 2324
2

++







−−−+−+++−−= xxDDD

DD
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           ( ) ( ) ( )( )







++++−−++= 0290

4

1
32

2

3
2

2

1
13

2

1 2
xxx

           







+−−−++=

2

9

2

9
3113

2

1 2
xxx

     P.I.
2

2

1
x=

Hence, the general solution is

22

21
2

1
xececy

xx ++= −−
                                                             

2. Solve 
22 xyyy =+′−′′➨ 22 xyyy =+′−′′

( ) 22 12 xyDD =+−

The A.E. is 0122 =+− mm

     ( ) 01
2

=−m

      1,1=m

Therefore,

( ) xexcc 21.C.F +=

12
P.I.

2

2

+−
=

DD

x

( )DD

x

21 2

2

−+
= ( )[ ] 212 21 xDD

−
−+=

          ( ) ( )[ ] 2222 221 xDDDD −−−+−+−−=

          [ ] 23242 4421 xDDDDD −−−+−+++−=

          ( ) ( ) ( )042402222 −+++−= xx

   P.I. 642 ++= xx
Hence, the general solution is

 ( ) 642

21 ++++= xxexccy x
                        

3. Solve 
21223 xyyy =+′+′′➨ The given equation can be written as

( ) 22 1223 xyDD =++
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The A.E. is 0232 =++ mm

 0222 =+++ mmm

         ( ) ( ) 0212 =+++ mmm

      ( )( ) 021 =++ mm

                         2,1 −−=m

Therefore,
xx ecec 2

21C.F. −− +=

    P.I. 
23

12
2

2

++
=

DD

x








 +
+

=

2

3
12

12
2

2

DD

x

          
2

1
2

6
2

3
1 x

DD
−








 +
+=

          
2

2
22

6
2

3

2

3
1 x

DDDD














−−−+







 +
+

+
−=

          ( ) 23242 669
4

1

2

3

2

1
1 xDDDDD 








−−−++++−−=

           ( ) ( ) ( )[ ]








+++−−= 01290
4

1
12

2

3
12

2

1
6 2

xx

           { }271866 2 +−−= xx

      P.I.= 21186 2 +− xx

Hence, the general solution is 

21186 22

21 +−++= −− xxececy xx
                        

4. Solve 
24 xyy =−′′➨ The given equation can be written as

                ( ) 22 4 xyD =−

The A.E. is 042 =−m

                 2±=m

Therefore,  C.F.
xx ecec 2

2

2

1

−+=

This is only a SAMPLE page. 
Upon purchase, the gray background will be removed. 

To get your personalized e-book / e-copy visit 
www.interlinepublishing.com or 

www.9thclick.com -> Online Shopping -> Books -> E book / E copy
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            P.I. 
42

2

−
=

D

x

( )[ ]4/14 2

2

D

x

−−
= 2

1
2

4
1

4

1
x

D
−









−−=

2

2
22

44
1

4

1
x

DD














−−−+








++−=

             ( )





+−= 2

4

1

4

1 2
x

8

1

4

1 2 −−= x

Hence, the general solution is 

8

1

4

1 22

2

2

1 −−+= −
xececy

xx
           

5. Solve ( ) ( )22 122 xxyDD −+=−+➨ The A.E. is 022 =−+ mm

                      
( )( )

2,1

021

−=∴

=+−

m

mm

Therefore,          C.F. = 
xx ecec 2

21

−+

  P.I.  
( )

2

12
2

2

−+

++
=

DD

xx ( )
( )[ ]2/12

12
2

2

DD

xx

+−−

−+
=

         ( )2

1
2

1
2

1 xx
DD

−+






 +
−−=

−

        ( )2

2
22

1
22

1 xx
DDDD

−+













−−−−+







 +
+

+
+−=

       ( ) ( )23242 12
4

1

2

1

2

1
1 xxDDDDD −+





−−−++++++−=

 ( ) ( ) ( )





−+−+−+−+−= 2

4

1
21

2

1
2

2

1
1 2

xxx

 





−−+−−+−=

2

1

2

1
11 2

xxx
2

x=

Hence, the general solution is

22

21 xececy xx ++= −
                                     
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6. Solve ( ) 128 43 ++=+ xxyD➨  The A.E. is 083 =+m

           ( )( )
0422

0222

02

2

22

33

=+−−=

=+−+

=+

mmorm

mmm

m

           
( )( )

( )12

41422 2 −±−
=m

2

122 −±−
=

2

322 i±+
−=

            im 31±+=

       im 31,2 ±−+=

Therefore, C.F. = ( )xcxceec
xx 3sin3cos 32

2

1 ++ −−

              P.I.
8

12
3

4

+

++
=

D

xx

8

12
3

4

+

++
=

D

xx

        









+

++
=

8
18

12
3

4

D

xx
 ( )12

8
1

8

1 4

1
3

++







+=

−

xx
D

       ( )12
88

1
8

1 4

2
33

++













−−−−−








+−= xx

DD

       ( )





−++= xxx 24

8

1
12

8

1 4 [ ]xxx 312
8

1 4 −++=

Thus,     P.I. ( )1
8

1 4 +−= xx

Hence, the general solution is

      ( ) ( )1
8

1
3sin3cos 4

32

2

1 +−+++= −−
xxxcxceecy

xx
        

7. Solve 
2

2

2

3

3

167 xxy
dx

yd

dx

yd
+−=+−➨ The AE is 067 23 =+− mm

Here, 1=m  is one of the roots
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1=m         1       7−            0       6

0           1        6−  6−

        1         6−        6−                   0

0662 =−− mm

153
2

1526

2

24366
±=

±
=

+±
=m

153,153,1 −+=m

Therefore, C.F.
( ) ( )xxx

ececec
153

3

153

21

−+ ++=

       P.I. 
67

1
3

2

+−

+−
=

DD

xx

( )[ ]6/716

1
3

2

DD

xx

−+

+−
=

              ( )2

1
3

1
6

7
1

6

1
xx

DD
+−







 −
+=

−

           ( ) ( )2426
3

11449
36

1

6

7
1

6

1
xxDDD

DD
+−








−−+−++

−
−=

             ( )( ) ( )( )





−+++−−−+−= 02490

36

1
2170

6

1
1

6

1 2
xxx

             ( ) 





+−++−=

18

49
12

6

7
1

6

1 2
xxx

             [ ]492142181818
108

1 2 +−++−= xxx

             ( )462418
108

1 2 ++= xx ( )23129
54

1 2 ++= xx

Hence, the general solution is

( ) ( ) ( )23129
54

1 2153
3

153
21 +++++= −+

xxecececy
xxx

         

8. Solve ( ) 22 11 xxyDD ++=++
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2

411 −±−
=m i

2

3

2

1
±−=

Therefore, C.F.
























+









=

−

xcxce

x

2

3
sin

2

3
cos 21

2

P.I. ( )2

2
1

1

1
xx

DD
++

++
=

      ( )[ ] ( )212 11 xxDD ++++=
−

      ( ) ( )[ ] ( )2222 11 xxDDDD ++−−−−+++−=

      ( ) ( )[ ] ( )23242 121 xxDDDDD ++−−−−++++−=

      ( ) ( ) 22121 2 +++−++= xxx xx −= 2

Thus, G.S. = C.F. + P.I.

Hence, the general solution is

xxxcxcey

x

−+
























+









=

−
2

21
2

2

3
sin

2

3
cos            

Exercises

1) xy
dx

dy

dx

yd
=+− 23

2

2

2)  xy
dx

dy

dx

yd
=−− 6

2

2

3)   kxy
dx

dy

dx

yd
+=−+ 6

2

2

4)  xxy
dx

dy

dx

yd
sin2

2

2

+=−+

5)   
x

exx
dx

dy

dx

yd

dx

yd 22

2

2

3

3

2 ++=++

6) xexy
dx

dy

dx

yd x 2cos44 2

2

2

++=+−

7) ( ) 232 612 xxyDD −=+− 8)  ( ) xxyD −=+ 22 4

9)   ( ) 32 34 xyDD =++
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10)  ( ) xxyDD 2432 22 −=++ 11) ( ) 22 44 xyDD =+−

12)  xexy
dx

yd x 3sin4 2

2

2

++=+ 13) xxyy 2sin4 2 +=+′′

14) xxyyy +=+′+′′ 2cos65 2
15) 

2

2

2

3

3

16 x
dx

dy

dx

yd

dx

yd
+=−−

16) ( ) xxyDDD sin332 223 +=−− 17) ( ) 223 33 xyDDD =+−−

18)  ( ) xyDDD =−+− 254 23

19) xexxyyy 222 ++=′+′′+′′′ 20) ( ) xexxyD 233 8 ++=−

21)  ( ) 13223 +−=− xxyDD 22) ( ) 33 1 xyD =+

Answers

1) 
4

322

21

+
++=

x
ececy

xx

2) ( )16
36

12

2

3

1 −−+= −
xececy

xx

3) ( )166
36

13

2

2

1 +−−+= −
kxececy

xx

4) ( ) ( )xxxececy
xx cossin3

10

1
12

4

1
2

2

1 +−+−+= −

5) ( ) ( )xxxeexcccy
xx 2492

6

1

18

1 232

321 +−++++= −

6) ( ) ( )342
8

1 22

21 ++++= xxexccy
x

7) ( ) 1263

21 −−++= xxexccy x

8) ( )122
8

1
2sin2cos 2

21 −−++= xxxcxcy

9) 
27

80

9

26

3

4

3

1 233

21 −+−++= −−
xxxececy

xx

10) ( )13288
32

1

4

23
sin

4

23
cos 2

21

4

3

+−+






















+









=









−

xxxcxcey
x
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11) ( ) ( )342
8

1 22

21 ++++= xxexccy
x

12) 
8

1

4

1
3sin

5

1

5

1
2sin2cos 2

21 −+−++= xxexcxcy
x

13) ( )12cos22
8

1
2sin2cos 2

21 −−++= xxxxcxcy

14) ( )
18

1
4sin24cos

100

1

6

13

2

2

1 −−−++= −−
xxxececy

xx

15) ( )xxxececcy
xx 2536

108

1 232

3

3

21 +−−++= −

16) ( ) ( )xxx
x

ececcy
xx sincos2

10

1
146

9

3

321 ++−+++= −

17) ( )2069
27

1 23

321 +++++= −
xxecececy

xxx

18) ( )
4

5

2

2

321 −−++=
x

ecexccy
xx

19) ( ) ( )
18

2492
6

2
2

321

x
x e

xx
x

excccy ++−+++= −

20) ( )xcxceecy
xx 3sin3cos 32

2

1 ++= −

                       ( )344
32

1

12

1 32 ++−+ xxxe
x

21) ( )3
12

3

321 −−++= x
x

ecxccy
x

22) 6
2

3
sin

2

3
cos 3

32
2

1 −+






















+









+= −

xxcxceecy

x

x

Particular integral when ( ) vexf ax= where v  is any function of x

Let u be any function of x
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( ) uaeDueueD axaxax += ( )uaDeax +=

( ) ( ){ }uaeDueDueD axaxax +=2

   ueaDuaeDuaeuDe
axaxaxax 22 +++=

   ( )uaaDDeax 22 2 ++=

( ) ( ) uaDeueD axax 22 +=

Similarly, ( ) ( ) uaDeueD axax 33 +=

Therefore, ( )( ) ( )uaDFeueDF axax +=      ---(1)

If ( ) vuaDF =+ , then 
( )

v
aDF

u
+

=
1

Using this in equation (1), we get

( )
( )

vev
aDF

eDF
axax =









+

1

Operating 
( )DF

1
 on both sides, we get

( ) ( )
ve

DF
v

aDF
e axax 11

=
+

or 
( )

( )
( ) 








+
= v

aDF
eve

DF

axax 11

In the next step we will use the methods which are discussed earlier.

Worked Examples

1. Solve 
x

xey
dx

dy

dx

yd 2

2

2

43 −=−+➨ The AE is 0432 =−+ mm

         ( )( ) 014 =−+ mm

          1,4−=m

Therefore, C.F.
xx ecec 2

4

1 += −

P.I .
432

2

−+
=

−

DD

xe
x

( ) ( ) 







−−+−
= −

4232 2

2

DD

x
e

x
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







−−++−
= −

463442

2

DDD

x
e

x









−−
= −

62

2

DD

x
e

x

      
( )[ ]








−−−
= −

6/16 2

2

DD

x
e

x
x

DD
e

x

1
2

2

6
1

6

1
−

−








 −
−−=

      x
DD

e
x









−−−+

−
+−= −

6
1

6

1 2
2

      ( )





−+−= − 10

6

1

6

1 2
xe

x ( ) x
ex

216
36

1 −−−=

Hence, the general solution is

( ) xxx
exececy

2

2

4

1 16
36

1 −− −−+=                                              

2. Solve ( ) xxeyDD =+− 122➨ The A.E is 0122 =+− mm

1,1=m

C.F ( ) xexcc 21 +=

P.I. 
( ) ( ) 112112 22

++−+
⋅=

+−
=

DD

x
e

DD

xe x
x

      
122122 +−−++

⋅=
DDD

x
e

x

2
D

x
e

x ⋅=

       
2

11 2
x

D
exdx

D
e

xx ⋅=⋅= ∫ ∫= dx
x

e
x

2

2

P.I. 
x

ex
3

6

1
=

Hence, the general solution is

( ) xx
exexccy

3

21
6

1
++=                                                             

3. Solve ( ) xxeyD 22 84 =−➨  The A.E is 042 =−m

           2±=m
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Therefore, C.F 
xx ecec 2

2

2

1

−+=

P.I. 
4

8
2

2

−
=

D

xe
x

( ) 42
8

2

2

−+
⋅=

D

x
e

x

      
444

8
2

2

−++
⋅=

DD

x
e

x

      









+

⋅=

4
14

8 2

D
D

x
e

x
x

D

D
e x

1

2

4
1

4

1
8

−









+⋅=

       x
DD

D
e

x












−−−+−








+−⋅=

2

44
1

1
2

       







−⋅=

4

11
2 x

D
e

x

∫ 







−⋅= dxxe

x

4

1
2

       







−=

42
2

2
xx

e
x

P.I. 
x

ex 







−=

2

12

Hence, the general solution is

xxx
exececy 







−++= −

2

122

2

2

1                                                  

4. Solve xey
dx

dy

dx

yd x 2sin65 2

2

2
−=++➨ The AE is 0652 =++ mm

         3,2 −−=m

Therefore, C.F.
xx ecec 3

2

2

1

−− +=

P.I.
65

2sin
2

2

++
=

−

DD

xe
x

( ) ( ) 







+−+−
= −

6252

2sin
2

2

DD

x
e

x

      








+−++−
= −

610544

2sin
2

2

DDD

x
e

x









+
= −

DD

x
e

x

2

2 2sin
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







+−
= −

D

x
e

x

2

2

2

2sin ( )
( )( ) 








+−

+
= −

x
DD

D
e

x 2sin
44

42

      
( )

x
D

ex
D

D
e

xx 2sin
162

4
2sin

4

4
2

2

22

2









−−

+
=









−

+
= −−

      ( ) xDe
x 2sin4

20

1 2 +−= −

      ( ) ( )xxxx 2sin22cos
10

1
2sin42cos2

20

1
+−=+−=

Hence, the general solution is

( )xxececy
xx 2sin22cos

10

13

2

2

1 +−+= −−
                                

5. Solve ( ) xxexyy x sin1 2 ++=−′′➨ The AE is 012 =−m

                      1,1 −=m

Therefore, C.F.
xx ecec −+= 21

P.I.
( )

1

sin1
2

2

−

++
=

D

xxex
x ( )

2122

2

P.IP.I
1

sin

1

1
+=

−
+

−

+
=

D

xx

D

ex
x

P.I1 
( )

( ) 







−+

+
=

−

+
=

11

1

1

1
2

2

2

2

D

x
e

D

ex x
x

       ( )








+
−++

= 2

2
1

112

1
x

DD
e

x

       
( )( )

( )








+
+

= 21
2/12

1
x

DD
e

x

       ( )












+







+=

−

2

1

1
2

1
1

2

1
x

D

D
e

x

       ( )








+







−−−++−= 2

2

1
42

1
1

2

1
x

DD

D
e

x
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       ( ) ( )
















+−+= 2

4

1
2

2

1
1

1

2

1 2
xx

D
e

x

       
















+−+=

2

1
1

1

2

1 2
xx

D
e

x

       
















+−= ∫ dxxxe

x

2

3

2

1 2








+−=

2

3

232

1 23
xxx

e
x

       ( )xxxe
x 932

12

1 23 +−=

P.I2 
1

I
1

sin
22

of.P.
−

=
−

=
D

xe

D

xx
ix

       = I.P. of 
( ) 




















−+ 1
2

iD

x
e

ix

       = I.P. of 















−++ 12 22
iiDD

x
e

ix

       = I.P. of 
( )[ ]








+−− 2/212 2
iDD

x
e

ix

       = I.P. of 



















 +
−−

−

x
iDD

e
ix

1
2

2

2
1

2

1

       = I.P. of 

















−−−+

+
+− x

iDD
e

ix

2

2
1

2

1 2

       = I.P. of ( )( )
















−−−+++− 120

2

1

2

1
ixe

ix

       = I.P. of ( )








+− ixe
ix

2

1 ( )ixe
ix +−= ofI.P

2

1

       ( )( )ixxix ++−= sincos
2

1
ofI.P
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       ( )xxixixxx sincossincosf
2

1
oI.P. −++−=

P.I2 ( )xxx cossin
2

1
+−=

P.I. ( ) ( )xxxxxxe
x cossin

2

1
932

12

1 23 +−+−=

Hence, the general solution is

( ) ( )xxxxxxeececy
xxx cossin

2

1
932

12

1 23

21 +−+−++= −
  

6. Solve ( ) xxyD cos1 22 =−➨ The AE is 012 =−m

                      1,1 −=m

Therefore, C.F 
xx ecec −+= 21

P.I.
1

cos
2

2

−
=

D

xx
= R.P. of 

12

2

−D

ex
ix

      = R.P. of 
( ) 








−+ 1
2

2

iD

x
e

ix

      = R.P. of 








−++ 12 22

2

iiDD

x
e

ix

      = R.P. of 
( )( )








+−− 2/212 2

2

iDD

x
e

ix

      



















 +
−−=

−

2

1
2

2

2
1

2

1
ofR.P. x

iDD
e

ix

                  
2

2
22

2

2

2

2
1

2

1
ofR.P. x

iDDiDD
e

ix













−−−+






 +
+

+
+−=

      ( ) ( )




+−+++−= 3242 44
4

1
2

2

1
1

2

1
ofR.P. iDDDiDDe

ix

                    } 2x−−−+
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      ( ) ( )( )








+−+++−= 0240
4

1
42

2

1

2

1 2
ofR.P. ixxe

ix

      ( ){ }221
2

1 2
ofR.P. −++−= ixxe

ix

      ( ) ( ){ }xixe
ix 21

2

1 2
ofR.P. +−−=

                  ( ) ( ) ( ){ }xixxix 21sincos
2

1 2
ofR.P. +−+−=

             P.I. ( ){ }xxxx sin2cos1
2

1 2 −−−=

Hence, the general solution is

( ){ }xxxxececy
xx sin2cos1

2

1 2
21 −−−+= −

                           

7. Solve ( ) xxeyDD x sin122 =+−➨ The A.E is 0122 =+− mm

( ) 01
2

=−m

1,1=m

Therefore,

C.F ( ) xexcc 21 +=

P.I. 
12

sin
2 +−

=
DD

xxe
x

12

sin
2 +−

⋅=
DD

xx
e

x

      
( ) ( ) 1121

sin
2

++−+
⋅=

DD

xx
e

x

      
12212

sin
2 +−−++

⋅=
DDD

xx
e

x

      
2

sin

D

xx
e

x ⋅= ∫⋅= xdxx
D

e
x sin

1

       ( ) ( )( )[ ]xxx
D

e
x sin1cos

1
−−−⋅=
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       [ ]xxx
D

e
x sincos

1
+−⋅=

        ( )∫ −= dxxxxe x cossin

         ( )( )[ ]{ }xxxxe x cos1sincos −−−−=

         { }xxxxe x cossincos −−−=

         { }xxxe x cos2sin −−=

P.I. ( )xxxe x cos2sin +−=

Hence, the general solution is

( ) ( )xxxeexccy xx cos2sin21 +−+=                                        

8. Solve xexy
dx

dy

dx

yd x 2sin844 22

2

2

=+−➨ The AE is 0442 =+− mm

                      2,2=m

Therefore, C.F. ( ) xexcc 2

21 +=

P.I.
44

2sin8
2

22

+−
=

DD

xex
x

( )2

22

2

2sin8

−
=

D

xex
x

      
( ) 








−+
=

2

2
2

22

2sin
8

D

xx
e

x









=
2

2
2 2sin

8
D

xx
e

x

      ∫= xdxx
D

e
x 2sin

1
8 22

      















−−








−= ∫ dx

x
x

x
x

D
e

x

2

2cos
2

2

2cos1
8 22

      







+−= ∫ xdxxx

x

D
e

x 2cos2cos
2

1
8

2
2

      







⋅−








+−= ∫ dx

xx
xx

x

D
e

x

2

2sin
1

2

2sin
2cos

2

1
8

2
2

      [ ]dxxxxxxe x

∫ ++−= 2cos22sin42cos4 22
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      












−







−= ∫ dx

x
x

x
xe

x

2

2sin
2

2

2sin
4 22

                            


++ ∫ 2

2sin
2sin4

x
dxdxx

      [ ]∫ ∫ +++−= xxdxxxdxxxxe x 2sin2sin42sin42sin2 22

      [ ]xxdxxxxe x 2sin2sin82sin2 22 ++−= ∫

      





















−⋅−








−+−= ∫ dx

xx
xxxe

x

2

2cos
11

2

2cos
82sin2 22

}x2sin+

   








+







+−−= x

x
xxxxe

x 2sin
2

2sin
42cos42sin2 22

   [ ]xxxxxe x 2sin32cos42sin2 22 +−−=

           P.I. ( )[ ]xxxxe x 2cos42sin23 22 −−=

Hence, the general solution is

( ) ( )[ ]xxxxeexccy xx 2cos42sin23 222

21 −−++=                 

Exercises

1) xxyy sin4=+′′ 2)  xeyy x 2sin=+′′

3)   xxyy 2sin4 =+′′ 4)  xeyyy x sin2 =+′−′′

5) xeyyy x cos32 −=+′+′′ 6)  xeyyy x 22 cos44 =+′−′′

7)   
xexyyy 2465 =+′−′′ 8)  

xexyyy 32209 =+′−′′

9)   ( ) xexyDD 23 23 =+−

10) ( ) xxeyDDD −=+++ 133 23

11) ( ) xexyDDD 2223 8126 =−+− 12) ( ) xeyD x cos14 =−

13) ( ) xeyD x cos12 =+
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Answers

1) xxxxxcxcy cossinsincos 2

21 −++=

2) ( )xxexcxcy
x 2cos22sin

10

1
sincos 21 +−+=

3) x
x

x
xx

xcxcy 2sin
16

2cos
328

2sin2cos
2

21 −−++=

4) ( ) xeexccy xx sin21 −+=

5) ( ) xexcxcey xx cos2sin2cos 21

−− ++=

6) ( ) ( )xxeexccy
xx 2cos2

8

1 222

21 −++=

7) ( ) xxx
exxececy 762 23

3

2

1 ++++=

8) ( ) xxx
exxececy

325
2

4
1 762

4

1
++++=

9) ( ) xxx
e

xxx
ecexccy 










+−+++= −

272736

234
2

321

10) ( ) xx
exexcxccy

−− +++= 42
321

24

1

11) ( ) xx
exexcxccy

2522
321

60

1
+++=

12) xexcxcececy
xxx cos

5

1
sincos 4321 −+++= −

13) ( )xx
e

xcxcy
x

sin2cos
5

sincos 21 +++=
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