
Obligatory homework on Higher Order Ordinary 

Differential Equations 
 

Task 1. Find the general solution and a solution of the IVP of the following 

higher order differential equations which allow the order reduction: 

 

Variant (a)  (b) 
1.1  yxxy  ln .  14 43  yyy , 2)0( y ,

)22(1)0( y  

1.2  1 yyx .  3128yy  , 1)0( y , 8)0( y . 

1.3  yyx 2 .  0643 yy , 4)0( y , 2)0( y . 

1.4  1 xyyx . 0cossin2 3  yyy , 0)0( y , 1)0( y . 

1.5 
0

sin

1


x
yytgx .  yyy cossin32 3  , 2)1( y , 4)1( y . 

1.6  12  yxyx .  398yy  , 1)1( y , 7)1( y . 

1.7  022  yxctgy .  0493 yy , 7)3( y , 1)3( y . 

1.8  123  yxyx .  1164 43  yyy , 22)0( y ,

21)0( y . 

1.9  yytgx  2 . 0cossin8 3  yyy  0)0( y ,   20 y . 

1.10  134  yxyx .  0363 yy , 3)0( y , 2)0( y . 

 

Task 2. Find the general solution of the following Linear Homogeneous 

Differential Equations with constant coefficients. 

 

Variant (a) (b) 
2.1 04  yy  0 yyyy  

2.2 0''16  yy IV  01213  yyy  

2.3 044IV  yyy  022  yyyy  

2.4 08  yy  045IV  yyy  

2.5 033IV  yyy  022  yyyy  

2.6 0' yy  03 IV  yy  

2.7 04  yy  0485  yyyy  



2.8 0''  yy IV  033  yyyy  
2.9 053IV  yyy  02  yyy  

2.10 0''16  yy IV  042  yyyy  

 

Task 3. Solve the Linear Nonhomogeneous Differential Equations with constant 

coefficients. 

 

Variant (a) (b) 

3.1 xexyyyy  )1216(254  )cos(sin42 xxeyy x   

3.2  xexyyy )21(23  .  xeyyy x 6sin44 2 . 

3.3  xexyyyy 2)73(  .  )cos(sin22 xxeyy x  . 

3.4  xexyyy 2)52(2  .  xxyy 7sin37cos2  . 

3.5  xexyyy  )2118(43 .  xyyy 2sin52  . 

3.6  xexyyyy )52(485  . )cos3sin5(84 xxeyyy x   

3.7  xexyyy )1(44  .  xeyyy x 2sin44 2 . 

3.8  xexyyy 2)2118(2  .  xeyyy x 3sin44 2 . 

3.9  xexyyyy )48(  .  xeyyy x 4cos136 3 . 

3.10  xxeyyy 423  .  xxyy 3sin33cos2  . 

 

Task 4. Solve the initial value problem for the linear nonhomogeneous 

differential equation by the Lagrange method 

 

Variant   

4.1 xyy  cos22   3)0( y 0)0( y  

4.2 ),1(93 33 xx eeyy   4ln)0( y )2ln1(3)0( y  

4.3 xctgyy 284   5)4( y 4)4(  y  

4.4 )1(486 2xeyyy   2ln21)0( y 2ln6)0( y  

4.5 )1(9189 33 xx eeyyy   0)0( y 0)0( y  

4.6 
xyy  sin22   1

2

1









y 2

2

1 2







y  

4.7 xyy 4sin/1616   3)8( y  2)8( y  

4.8 xyy 4cos/1616   3)0( y 0)0( y  



4.9 )1(23 xx eeyyy   0)0( y 0)0( y  

4.10 xyy sin/1  1)2( y 2)2(  y  

 

Task 5. Solve the systems of linear nonhomogeneous differential equations: 

 

Variant   
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