
Linear differential equations of order 2 with constant coefficients 

1. Find general solution of differential equation: 

a) 02yyy  

b) 065 yyy  

c) 04yy  

d) 04yy  

e) 02 yyy  

f) 096 yyy  

g) 052 yyy  

h) 04yy  

Solutions: 

a) RccRxececy xx
212

2
1 ,,,  

b) RccRxececy xx
21

3
2

2
1 ,,,  

c) RccRxeccy x
21

4
21 ,,,  

d) RccRxececy xx
21

2
2

2
1 ,,,  

e) RccRxxececy xx
2121 ,,,  

f) RccRxxececy xx
21

3
2

3
1 ,,,  

g) RccRxxecxecy xx
2121 ,,,2sin2cos  

h) RccRxxcxcy 2121 ,,,2sin2cos  

 

2. Find general solution of differential equation using method of variation of constants: 

a) 
1

2
2x

e
yyy

x

 b)  
x

yy
sin

1
 c)  

x

e
yyy

x2

44  

Solutions:  

a) RccRxxxxxccey x
21

2
21 ,,),arctan)1ln(

2

1
(  

b) RccZkkkxxxxxxcxcy 2121 ,,),π)1(,π(,sinlnsincossincos  

c) Rccxxxxxccey x
2121

2 ,),,0(or  ),0,(),ln(  

 

3.  Find general solution of differential equation using the special form of the right side term: 

a) 46yyy    b)   32 yyy   c)  52yy  

Solutions: 

a) RccRxececy xx
21

2
2

3
1 ,,,

3

2
 

b) RccRxxececy xx
2121 ,,,3  

c) RccRxxeccy x
21

2
21 ,,,

2

5
 



4. Find general solution of differential equation using the special form of the right side term: 

a) 424 xyy    b)   xxyyy 4444 2
  c)  16xyy  

Solutions: 

a) RccRxxxcxcy 2121 ,,,1
2

1
2sin2cos  

b) RccRxxxxececy xx
21

22
2

2
1 ,,,

2

5
3  

c) RccRxxxeccy x
21

2
21 ,,,73  

 

5. Find general solution of differential equation using the special form of the right side term: 

a) 
xeyyy 242   b)   

xeyy 35   

c)  
xeyy 242   d)  

xeyyy 42  

Solutions: 

a) RccRx
e

ececy
x

xx
21

2
2

21 ,,,
4

 

b) RccRxexcxcy x
21

3
21 ,,,

2

1
2sin2cos  

c) RccRxxeeccy xx
21

22
21 ,,,2  

d) RccRxexxececy xxx
21

2
21 ,,,2  

 

6. Find general solution of differential equation using the special form of the right side term: 

a) 
xexyyy )1(34    b)   

xexyyy )1(34   

c)  
xexyyy )1(2    

Solutions: 

a) RccRxexececy xxx
21

3
21 ,,,)

32

7

8

1
(  

b) RccRxexxececy xxx
21

23
21 ,,,)

4

3

4

1
(  

c) RccRxexxxececy xxx
21

23
21 ,,,)

2

1

6

1
(  

 

7. Find general solution of differential equation using the special form of the right side term: 

a) xxyy sincos4    b)   xyyy 2sin54   

c)  xyy 2cos4    d) xeyyy x sin2   

Solutions: 

a) RccRxxxeccy x
21

4
21 ,,,sin

17

3
cos

17

5
 

b) RccRxxxxecxecy xx
21

2
2

2
1 ,,,sin

65

1
cos

65

8
sincos  

c) RccRxxxxcxcy 2121 ,,,2sin
4

1
2sin2cos  

d) RccRxxxeececy xxx
21

2
21 ,,),sin

10

3
cos

10

1
(  



8. Find general solution and particular solution satisfying initial conditions: 

a) 1)0(,1)0(,
cos

1
22 yy

xe
yyy

x
 

b) 
4

7
)0(,

4

5
)0(,2 3 yyeyyy x

 

c) 3)0(,1)0(,14 yyxyy  

d) 
5

3
)0(,

5

1
)0(,cos22 yyxyyy  

Solutions: 

a) general solution    
RccZkkkx

xxxxxcxcey x

21

21

,,),π
2

π
π,

2

π
(

),sincoslncossincos(

 

particular solution    )
2

π
,

2

π
(),sincoslncoscos( xxxxxxey x

p  

b) general solution    RccRx
e

xececy
x

xx
21

3

21 ,,,
4

 

particular solution    Rx
e

ey
x

x
p ,

4

3

 

c) general solution    RccRxxxeccy x
21

2
21 ,,,32  

particular solution    Rxxxy p ,132 2  

d) general solution    RccRxxxxecxecy xx
2121 ,,,sin

5

2
cos

5

1
sincos  

particular solution  Rxxxxey x ,sin
5

2
cos

5

1
sin  

 

 

 

 

 

 


