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INTRODUCTION 

  

The Differential Equations section is included in the course of Higher Mathematics for 

engineering students of Igor Sikorsky KPI. An important factor in the successful assimilation of the 

educational material by the students is solving practical tasks on their own.  

The practice book offers a systematized set of exercises that students of technical 

specialties should be able to solve when studying Differential Equations. The book contains 30 

different variants and each variant consists of 9 exercises (21 tasks).  

This practice book helps students to develop practical skills in solving basic types of first-

order differential equations, such as separable differential equations, homogeneous, linear and 

Bernoulli equations, as well as higher-order differential equations, linear differential equations with 

constant coefficients and systems of ordinary differential equations. 
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GENERAL RECOMMENDATIONS 

 

The practice book is designed to control and improve the knowledge of university students 

in the study of Differential Equations in the course of Higher Mathematics. The main goal is to 

develop and consolidate the skills of independent work of students in the study of educational 

material. 

In order to successfully complete the exercises, students need to thoroughly study the 

lecture material and analyze the examples solved in practical classes. Only after that students can 

start solving their individual tasks. 

Students have to adhere to the following requirements: 

1. The number of the variant of the individual exercises corresponds to the ordinal number of 

the student in the list of the study group; 

2. Individual work is written in a separate notebook, which should contain: 

o the title page;  

o the results table; 

o solved exercises (the solution of each exercise starts from a new page). 

3. Before solving each exercise, the condition and all specific data for the corresponding 

variant are completely rewritten.  

4. The solution of each task must contain detailed explanations and necessary formulas. 

5. Completed work must be handed over to the teacher for verification within the prescribed 

time limit. 

Students who do not submit their completed individual work on time will not be allowed to 

take the exam. 
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Variant  № 1 

Exercise 1. Solve the first-order differential equations: 

а) 
22e tg (1 e )sec 0;x xydx ydy      b) cos(2 2 1);y x y  

c) 2 2 24 10 5 ;x y y xy x       
d) 

2
.

1

x y
y

x    

Exercise 2. Find solutions to the Cauchy problems:  

а)

 

3
2ctg 3 sin ,    ;

2 8
y y x x x y    b) 2 ln

,     (1) 1;
y x

y y y
x x  

c) 2( tg 2 tg ) ,    (1) 0.dx x y y y y dy y  

Exercise 3. Find general solutions of the differential equations:  

а) 
21 cos

;
1 cos2

x
y

x
     b) ln .

y
xy y

x
 

Exercise 4. Find the solution to the Cauchy problem:  22( ) ( 1), (1) 2, (1) 1.y y y y y  

Exercise 5. Find general solutions of the homogeneous linear differential equations with constant 

coefficients: 

а) 2 7 3 0;y y y  b) 4 20 25 0;y y y   c) y y y 0.  

Exercise 6. Find the particular solution of the homogeneous linear differential equation with 

constant coefficients: 

0, (0) 2, (0) 0, (0) 1.y y y y y  

Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with 

constant coefficients using the method of variation of constants  

1
.

sin
y y

x  

Exercise 8. Find the general solution of each of the nonhomogeneous linear differential equations 

with constant coefficients: 

а) (4) 24 4 48 8;y y y x    
b) 3 2 (6 1)e ;xy y y x   

c) 2 2 8e cos ;xy y y x  
    

d) 9 18 12cos3 .y y x x   

Exercise 9. Solve the systems of differential equations:  

а) 
24 ,

3 ;

x y x

y x y
       b) 

2 ,

2 18 .

x x y

y y x t
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Variant  № 2 

Exercise 1. Solve the first-order differential equations: 

а) 3 2 2 2sin2 sin 7 sin2 ;x ydy x ydx x dx ydy  b) 4 2 1;y x y  

c) 
2 2

2

5
;

6

x xy y
y

x xy       
d) 

2 2
.

2

y
y

x y    

Exercise 2. Find solutions to the Cauchy problems:  

а) 
1 22

e ( 1) ,    (0) e;
1

xy y x y
x

 b) 2 1
2 cth ch ,    (1) ;

sh1
y y x y x y

 

c) 
22 ( 2 ) ,    ( 1) 1.y dx y xy dy y  

Exercise 3. Find general solutions of the differential equations:  

а) 
2

2 2

1 2
;

(1 )

x
y

x x
     b) 22 ( ) 1.xy y y

 

Exercise 4. Find the solution to the Cauchy problem:  
2e ,   (0) 0,   (0) 1.yy y y  

Exercise 5. Find general solutions of the homogeneous linear differential equations with constant 

coefficients: 

а) 4 4 3 0;y y y  b) 36 12 0;y y y   c) 4 7 0.y y y   

Exercise 6. Find the particular solution of the homogeneous linear differential equation with 

constant coefficients: 

0, (0) 0, (0) 1, (0) 0, (0) 1, (0) 2.V IVy y y y y y y  

Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with 

constant coefficients using the method of variation of constants  

1
3 2 .

3 e x
y y y

 

Exercise 8. Find the general solution of each of the nonhomogeneous linear differential equations 

with constant coefficients: 

а) 
(4) 2 2 12 ;y y y x

    
b) 4 3 (12 16 )e ;xy y y x   

c) 
42 17 e (24cos 6sin );xy y y x x  

 
d) 8 15 96ch3 .y y y x   

Exercise 9. Solve the systems of differential equations:  

а) 
2 ,

10 ;

x y x

y x y
       b) 

2 ,

2e .t
x x y

y x
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Variant  № 3 

Exercise 1. Solve the first-order differential equations: 

а) 
2 2(1 )(e e ) (1 ) 0;x yy dx dy y dy  b) 

2(9 4 1) ;y x y  

c) 
3 2

2 2

3 14
;

2 7

y yx
xy

y x       
d) 

2 3
.

1

x y
y

x    

Exercise 2. Find solutions to the Cauchy problems:  

а) 
3

2

2
3arctg ,    (0) 0;

1

xy
y x y
x

    b) 42
tg sin ,    (0) 1;

3
y y x y x y

 

c) 22( ln ln ) , (1) 1.ydx x y y dy y  

Exercise 3. Find general solutions of the differential equations:  

а) 
2

log ;y x      b) 2(1 ) 2 .y x xy
 

Exercise 4. Find the solution to the Cauchy problem:  
32sin cos ,  (0) 0,  (0) 1.y y y y y  

Exercise 5. Find general solutions of the homogeneous linear differential equations with constant 

coefficients: 

а) 3 4 0;y y y  b) 4 4 0;y y y   c) 5 0.y y   

Exercise 6. Find the particular solution of the homogeneous linear differential equation with 

constant coefficients: 

0, (0) 3, (0) 1, (0) 1.y y y y y  

Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with 

constant coefficients using the method of variation of constants  

4ctg .y y x
 

Exercise 8. Find the general solution of each of the nonhomogeneous linear differential equations 

with constant coefficients: 

а) 
(5) (4)4 3 72 42;y y y x

   
b) 

22 5 (10 6)e ;xy y y x   

c) 
35 6 2e sin ;xy y y x  

    
d) 

44 8(e 1).xy y   

Exercise 9. Solve the systems of differential equations:  

а) 
3 ,

5 5 ;

x x y

y y x
       b) 

2 sin ,

4 .

x x y t

y x y
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Variant  № 4 

Exercise 1. Solve the first-order differential equations: 

а) 
2 23 5 20 3 ;x ydy xy dx xdx ydy      b) 

1(cos(8 8 1)) ;y x y  

c) 2 24 ;xy y x y       
d) 

5 5
.

4 3 1

y
y

x y    

Exercise 2. Find solutions to the Cauchy problems:  

а) 
ln

,    (1) 1;
y x

y y
x x

     b) 
xy

y xy x y
2

( 1)e ,    (0) 2;
2  

c) 
yx y y y
1

2( e ) 2 ,    (e) 1. 

Exercise 3. Find general solutions of the differential equations:  

а) 
2

4
;

1
y

x
     b) 

2

.
y x

y
x y

 

Exercise 4. Find the solution to the Cauchy problem:  
1

3 4 24 1 ,  (0) 2,  (0) 8 .y y y y y  

Exercise 5. Find general solutions of the homogeneous linear differential equations with constant 

coefficients: 

а) 3 0;y y  b) 25 30 9 0;y y y  c) 2 4 0.y y y   

Exercise 6. Find the particular solution of the homogeneous linear differential equation with 

constant coefficients: 

2 5 0, (0) 1, (0) 2, (0) 0.y y y y y y  

Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with 

constant coefficients using the method of variation of constants  

2

4
6 8 .

2 e x
y y y

 

Exercise 8. Find the general solution of each of the nonhomogeneous linear differential equations 

with constant coefficients: 

а) 
(5) 26 24 ;y y x x

    
b) 

33 (12 2)e ;xy y x   

c) 2 4e cos2 ;xy y y x  
   

d) 
24 13 40cos3 25e .xy y y x  

Exercise 9. Solve the systems of differential equations:  

а) 
6 2 ,

3 ;

x x y

y x y
       b) 

3 2 ,

3 4 .

x x y t

y x y
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Variant  № 5 

Exercise 1. Solve the first-order differential equations: 

а) xy y dx x x y dy2 2 2 2( 4 ) (2 ) 0;      b) 3 12 3 2;y x y  

c) 2 2 22 8 8 ;x y y xy x       
d) 

4
.

2

x y
y

x    

Exercise 2. Find solutions to the Cauchy problems:  

а) 
2

4
,    (1) 2;

y
y y
x x

     b) 2 1
2 ,    (0) ;

2
y y xy y

 

c) 
2(2sin sin2 2 ) ,    (1) .

2
ydx y y y x dy y  

Exercise 3. Find general solutions of the differential equations:  

а) cos ;y x x      b) 2( ) .xy x y y
 

Exercise 4. Find the solution to the Cauchy problem:  3 416 ,  (0) 2 2,  (0) 2.y y y y y  

Exercise 5. Find general solutions of the homogeneous linear differential equations with constant 

coefficients: 

а) 2 3 0;y y y  b) 25 40 16 0;y y y  c) 2 3 0.y y y   

Exercise 6. Find the particular solution of the homogeneous linear differential equation with 

constant coefficients: 

0, (0) 1, (0) 0, (0) 13.y y y y y y y  

Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with 

constant coefficients using the method of variation of constants  

9
9 .

cos 3
y y

x  

Exercise 8. Find the general solution of each of the nonhomogeneous linear differential equations 

with constant coefficients: 

а) 
(5) (4)4 6 36 6;y y y y x

   
b) 10 25 (16 24)e ;xy y y x   

c) 2 2 8e (cos sin );xy y y x x  
  

d) 36 36 24sin6 .y y x   

Exercise 9. Solve the systems of differential equations:  

а) 
8 3 ,

;

x y x

y x y
       b) 

2 4 ,

3 3e .t
x x y

y x y
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Variant  № 6 

Exercise 1. Solve the first-order differential equations: 

а) xydy y dx x y dy2 2(1 ) 1 ;      b) 
23 (25 3 1) ;y x y  

c) 
2 2

2

3
;

3 2

x xy y
y

x xy       
d) 

2
.

2 4

y
y

x y    

Exercise 2. Find solutions to the Cauchy problems:  

а) 
2

e ,   (1) 2e;xy x
y y

x x
     b) 3 32 2 ,    (0) 2;y xy y x y

 

c) (3 sin 3cos ) ,    ( 1) 0.dx x y y dy y  

Exercise 3. Find general solutions of the differential equations:  

а) 
3 2

1
;

e x
y      b) 32 ctg sin .y y x x

 

Exercise 4. Find the solution to the Cauchy problem:  
318 0,   (1) 1,   (1) 3.y y y y  

Exercise 5. Find general solutions of the homogeneous linear differential equations with constant 

coefficients: 

а) 5 6 0;y y  b) 25 20 4 0;y y y   c) 4 4 5 0.y y y   

Exercise 6. Find the particular solution of the homogeneous linear differential equation with 

constant coefficients: 

0, (0) 0, (0) 1, (0) 1.y y y y y  

Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with 

constant coefficients using the method of variation of constants  

e
.

2 e

x

x
y y  

Exercise 8. Find the general solution of each of the nonhomogeneous linear differential equations 

with constant coefficients: 

а) (4) 4 5 30 6;y y y x    
b) 

32 10 ( 25 8)e ;xy y y x   

c) 
45 4 e (13cos 91sin );xy y y x x  

 
d) 2 24sh2 .y y y x   

Exercise 9. Solve the systems of differential equations:  

а) 
4 ,

6 ;

x x y

y x y
       b) 

2 3 ,

2 2sin .

x x y

y x y t
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Variant  № 7 

Exercise 1. Solve the first-order differential equations: 

а) 
2 23 16 4 ;x y x xy      b) 

2(sin(2 2 7)) ;y y x  

c) 

3 2

2 2

3 10
;

2 5

y yx
xy

y x       
d) 

2 3
.

2 2

x y
y

x    

Exercise 2. Find solutions to the Cauchy problems:  

а) 42
3( 1) ,    (0) 1;

1

y
y x y
x

     b) 
(1 sin )cos

cos ,    (0) 1;
2 2

y x x
y x y

y  

c) 
2( 2 ln ln ) ,    (1) 1.ydx x y y dy y  

Exercise 3. Find general solutions of the differential equations:  

а) 2tg ;y x      b) .xy y x
 

Exercise 4. Find the solution to the Cauchy problem:  38cos sin ,  (1) ,  (1) 2.
2

y y y y y  

Exercise 5. Find general solutions of the homogeneous linear differential equations with constant 

coefficients: 

а) 2 5 3 0;y y y  b) 4 4 0;y y y   c) 3 4 0.y y   

Exercise 6. Find the particular solution of the homogeneous linear differential equation with 

constant coefficients: 

10 9 0, (0) 1, (0) 3, (0) 9, (0) 27.IVy y y y y y y  

Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with 

constant coefficients using the method of variation of constants  

e
3 2 .

2 e

x

x
y y y  

Exercise 8. Find the general solution of each of the nonhomogeneous linear differential equations 

with constant coefficients: 

а) 
(4) 22 12 12 20;y y y x x

  
b) 

22 (4 2)e ;xy y x   

c) 
24 13 24e sin ;xy y y x  

   
d) 2 17 16e 65sin4 .xy y y x  

Exercise 9. Solve the systems of differential equations:  

а) 
3 ,

6 ;

x x y

y y
       b) 

2 ,

2 .

x x y t

y x y t
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Variant  № 8 

Exercise 1. Solve the first-order differential equations: 

а) 2 22 3 6 6 ;x ydy xy dx xdx ydy      b) 9 2 4;y x y  

c) 2 23 2 ;xy y x y       
d) .

2 2 2

y
y

x y    

Exercise 2. Find solutions to the Cauchy problems:  

а) 34 8 ,    (0) 1;y xy x y      b) 
2

33 (5 3) 1
,    (1) ;

2 2 2

x
y y y y

x x  

c) 
2 1

sin cos (cos2 cos ) ,    .
2 4

y ydx y y x dy y  

Exercise 3. Find general solutions of the differential equations:  

а) e ;xy x x      b) (1 sin ) cos .y x y x
 

Exercise 4. Find the solution to the Cauchy problem:  
3 9 0,   (1) 1,   (1) 3.y y y y  

Exercise 5. Find general solutions of the homogeneous linear differential equations with constant 

coefficients: 

а) 3 2 8 0;y y y  b) 9 30 25 0;y y y   c) 4 8 5 0.y y y   

Exercise 6. Find the particular solution of the homogeneous linear differential equation with 

constant coefficients: 

2 0, (0) 4, (0) 4, (0) 2.y y y y y y  

Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with 

constant coefficients using the method of variation of constants  

4 8ctg2 .y y x
 

Exercise 8. Find the general solution of each of the nonhomogeneous linear differential equations 

with constant coefficients: 

а) (5) (4)3 4 96 ;y y y x     
b) 5 6 ( 20 4)e ;xy y y x   

c) 6 10 e (4cos3 28sin3 );xy y y x x  
 

d) 77 14 7e .xy y   

Exercise 9. Solve the systems of differential equations:  

а) 
2 ,

9 2 ;

x x y

y x y
       b) 

3 2e ,

1.

tx x y

y x y
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Variant  № 9 

Exercise 1. Solve the first-order differential equations: 

а) 
2sin (ln 3) 0;x y dy ydx      b) 

1(5 2 1) ;y x y  

c) 2 2 28 12 ;x y y xy x       
d) 

2
.

2 2

x y
y

x    

Exercise 2. Find solutions to the Cauchy problems:  

а)

 

2

2 2

2 3
,    (0) 1;

1 1

xy x
y y

x x
      b) 3 2 3 44 4 ( 1)e ,    (0) 1;xy x y y x y

 

c) 2 2
( ) ,    1.

3
y dx y xy dy y  

Exercise 3. Find general solutions of the differential equations:  

а) 
2 2

cos2
;

cos sin

x
y

x x
     b) 

1
.xy y
x  

Exercise 4. Find the solution to the Cauchy problem:  
22( ) ( 2),  (1) 3,  (1) 1.y y y y y  

Exercise 5. Find general solutions of the homogeneous linear differential equations with constant 

coefficients: 

а) 2 5 3 0;y y y  b) 36 12 0;y y y   c) 6 11 0.y y y   

Exercise 6. Find the particular solution of the homogeneous linear differential equation with 

constant coefficients: 

6 11 6 0, (0) 2, (0) 6, (0) 20.y y y y y y y  

Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with 

constant coefficients using the method of variation of constants  

3

3

9e
3 .

1 e

x

x
y y  

Exercise 8. Find the general solution of each of the nonhomogeneous linear differential equations 

with constant coefficients: 

а) (4) 26 9 108 90 6;y y y x x   
b) 

32 10 (25 33)e ;xy y y x   

c) 6 e (2cos2 10sin2 );xy y y x x  
  

d) 2cos .y y x x   

Exercise 9. Solve the systems of differential equations:  

а) 
2 10 ,

9 ;

x x y

y x y
       b) 

5cos ,

2 .

x y t

y x y
 



Differential Equations 

 

15 
 

Variant  № 10 

Exercise 1. Solve the first-order differential equations: 

а) x ydy x y dx2 2( 5) 1 ;      b) 
2(tg(4 4 1)) ;y x y  

c) 
2 2

2

3
;

4

x xy y
y

x xy       
d) 

2 3
.

4 4

x y
y

x    

Exercise 2. Find solutions to the Cauchy problems:  

а) 
2 2 33 3 ( 1),    (0) 1;y x y x x y      b) 2 ln

(ln 2) ,    (1) 1;
y x

y y x y
x x  

c) 
2 2 2cos ( cos ) ,    ( ) .y ydx x y y dy y  

Exercise 3. Find general solutions of the differential equations:  

а) 
2

2
;

1

x
y

x
     b) cth ch .y x y x  

Exercise 4. Find the solution to the Cauchy problem:  
4 1

e 0,   (0) 0,   (0) .
2

yy y y  

Exercise 5. Find general solutions of the homogeneous linear differential equations with constant 

coefficients: 

а) 4 5 0;y y y  b) 25 70 49 0;y y y  c) 2 6 0.y y y   

Exercise 6. Find the particular solution of the homogeneous linear differential equation with 

constant coefficients: 

9 0, (0) 0, (0) 9, (0) 18.y y y y y  

Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with 

constant coefficients using the method of variation of constants  

1
3 2 .

2 e x
y y y

 

Exercise 8. Find the general solution of each of the nonhomogeneous linear differential equations 

with constant coefficients: 

а) 
(5) (4) 2 48 24;y y y x

    
b) 

48 16 ( 64 48)e ;xy y y x   

c) 
24 5 40e sin ;xy y y x  

   
d) 2 3 8ch .y y y x   

Exercise 9. Solve the systems of differential equations:  

а) 
5 ,

6 4 ;

x x y

y x y
       b) 

22 4 4e ,

2 2 .

tx x y

y x y
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Variant  № 11 

Exercise 1. Solve the first-order differential equations: 

а) y dx x y y dy2 26 4( 9 ) 0;   b) 4 2 1;y x y  

c) 

3 2

2 2

3 12
;

2 6

y yx
xy

y x    
d) 

y x
y

x

2 3
.

1    

Exercise 2. Find solutions to the Cauchy problems:  

а) 23 ln ,   (1) 1;
y

y x y
x

  b) 
xy y x y x y1 23 3

cos e 1 cos ,    (0) 1;
2 2  

c) 
2 22( e ) ,    (e ) 1.

y

y dx x dy y  

Exercise 3. Find general solutions of the differential equations:  

а) 
2

1
;

1
y

x
  b) 4 3 4.x y x y

 

Exercise 4. Find the solution to the Cauchy problem:  
38sin cos ,  (0) 0,  (0) 2.y y y y y  

Exercise 5. Find general solutions of the homogeneous linear differential equations with constant 

coefficients: 

а) 3 2 0;y y y  b) 25 40 16 0;y y y   c) 3 16 0.y y   

Exercise 6. Find the particular solution of the homogeneous linear differential equation with 

constant coefficients: 

0, (0) 0, (0) 0, (0) 0, (0) 4.IVy y y y y y  

Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with 

constant coefficients using the method of variation of constants  

16
16 .

sin 4
y y

x  

Exercise 8. Find the general solution of each of the nonhomogeneous linear differential equations 

with constant coefficients: 

а) 
(5) 4 96 24;y y x

    
b) (4 1)e ;xy y x   

c) 
36 9 5e (cos sin );xy y y x x  

 
d) 

24 13 40sin3 9e .xy y y x  

Exercise 9. Solve the systems of differential equations:  

а) 
15 ,

2 ;

x y

y y x
      b) 

3 5 2 ,

3 1.

x x y t

y x y
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Variant  № 12 

Exercise 1. Solve the first-order differential equations: 

а) 
2e (e 4) ;x xdx y dy      b) 

2( 16 3) ;y x y  

c) 2 22 3 ;xy y x y       
d) 

2
.

3 2

x y
y

x y    

Exercise 2. Find solutions to the Cauchy problems:  

а) 
3

18
,    (1) 6;

y
y y
x x

     b) 2 e ( 1),    (0) 1;xy xy y x y
 

c) 2 2 1
sin2 (2 2sin sin 2 ) ,    .

2 4
ydx x y y dy y  

Exercise 3. Find general solutions of the differential equations:  

а) 
3 2

2
;

ctg sin
y

x x
     b) 

1
1 .

y
y

x x
 

Exercise 4. Find the solution to the Cauchy problem:  3 4 1 1
4 1 16 ,  (0) ,  (0) .

2 2
y y y y y  

Exercise 5. Find general solutions of the homogeneous linear differential equations with constant 

coefficients: 

а) 2 0;y y y                      b) 4 20 25 0;y y y              c) 5 10 6 0.y y y   

Exercise 6. Find the particular solution of the homogeneous linear differential equation with 

constant coefficients: 

6 13 0, (0) 6, (0) 1, (0) 19.y y y y y y  

Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with 

constant coefficients using the method of variation of constants  

2

4
6 8 .

1 e x
y y y

 

Exercise 8. Find the general solution of each of the nonhomogeneous linear differential equations 

with constant coefficients: 

а) (4) 26 10 120 24 8;y y y x x   
b) 

22 5 (13 6)e ;xy y y x   

c) 
47 12 2e cos ;xy y y x  

   
d) 

24 4 12 4 .xy y x e   

Exercise 9. Solve the systems of differential equations:  

а) 
3 9 ,

3 ;

x x y

y x y
       b) 

2

5 e ,

2 e .

t

t

x x y

y y
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Variant  № 13 

Exercise 1. Solve the first-order differential equations: 

а) 
2 216 7 0;y y x y      b) 

2(ctg(2 2 1)) ;y x y  

c) 2 2 22 6 3 ;x y y xy x       
d) 

3 4
.

3 6

x y
y

x    

Exercise 2. Find solutions to the Cauchy problems:  

а) 
2tg cos ,    (0) 1;y y x x x y      b) 

2

ln ,     (1) 3;
3

y y
y x y

x x  

c) 
32( ) ,    ( 2) 0.dx xy y y dy y  

Exercise 3. Find general solutions of the differential equations:  

а) 
21 sin

;
1 cos2

x
y

x
     b) 

2 e .xxy y x
 

Exercise 4. Find the solution to the Cauchy problem:  
32 0,   ( 1) 1,   ( 1) 1.y y y y  

Exercise 5. Find general solutions of the homogeneous linear differential equations with constant 

coefficients: 

а) 4 5 6 0;y y y  b) 9 12 4 0;y y y   c) 3 6 7 0.y y y   

Exercise 6. Find the particular solution of the homogeneous linear differential equation with 

constant coefficients: 

3 3 0, (0) 1, (0) 2, (0) 3.y y y y y y y  

Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with 

constant coefficients using the method of variation of constants  

4
4 .

cos2
y y

x  

Exercise 8. Find the general solution of each of the nonhomogeneous linear differential equations 

with constant coefficients: 

а) 
(5) (4)3 6 8 48 4;y y y y x

   
b) 

44 (24 6)e ;xy y x   

c) 2 37 35e (sin cos );xy y y x x  
 

d) 
36 10 30cos2 e .xy y y x  

Exercise 9. Solve the systems of differential equations:  

а) 
10 ,

4 9 ;

x x y

y y x
       b) 

2 ,

5sin .

x x y

y x t
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Variant  № 14 

Exercise 1. Solve the first-order differential equations: 

а) x dx ydy x ydy x ydx3 4 3 24sin2 sin2 sin ;  b) 
2(cos(2 2 7)) ;y y x  

c) 
2 2

2

2 5
;

2 6

x xy y
y

x xy       
d) 

2 3
.

2 2

x y
y

x    

Exercise 2. Find solutions to the Cauchy problems:  

а) 
ln

,    (1) 1;
y x

y y
x x

     b) 
xy xy y x y

22 22 2
e ,    (0) 1;

3 3  

c) 
34 (13 ) ,    (1) 1.ydx y x dy y  

Exercise 3. Find general solutions of the differential equations:  

а) 

x x

x

x
y

2 3 9
;

3
     b) sin .

y
xy y x

x
 

Exercise 4. Find the solution to the Cauchy problem:  
32cos sin ,   (1) ,   (1) 1.

2
y y y y y  

Exercise 5. Find general solutions of the homogeneous linear differential equations with constant 

coefficients: 

а) 2 9 5 0;y y y  b) 4 12 9 0;y y y   c) 2 7 0.y y y   

Exercise 6. Find the particular solution of the homogeneous linear differential equation with 

constant coefficients: 

0, (0) 2, (0) 0, (0) 1.y y y y y  

Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with 

constant coefficients using the method of variation of constants  

2

2

4e
6 8 .

2 e

x

x
y y y  

Exercise 8. Find the general solution of each of the nonhomogeneous linear differential equations 

with constant coefficients: 

а) 
(5) (4) 6 144 48;y y y x

    
b) 

36 9 (36 60)e ;xy y y x   

c) 
22 5 e (6cos 18sin );xy y y x x  

 
d) 81 18sin9 81.y y x   

Exercise 9. Solve the systems of differential equations:  

а) 
2 16 ,

4 ;

x x y

y x y
       b) 

2

2e ,

.

tx y

y x t
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Variant  № 15 

Exercise 1. Solve the first-order differential equations: 

а) 
22e ctg (1 e )sec 0;y yxdy xdx      b) 

23 (4 1) ;y x y  

c) 
3 2

2 2

3 4
;

2 2

y yx
xy

y x       
d) 

2 3
.

2 2

x y
y

x    

Exercise 2. Find solutions to the Cauchy problems:  

а)

 

2
sin ,    ;

2

y
y x y

x
     b) 2(1 )e ,    (0) 1;xy xy y x y

 

c) 
2

2

8
2 ,    (1) 2.

4
y dx xydy dy y

y
 

Exercise 3. Find general solutions of the differential equations:  

а) 
2ctg ;y x      b) 

3 2 .x y x y x
 

Exercise 4. Find the solution to the Cauchy problem:  
3 4 0,   (0) 1,   (0) 2.y y y y  

Exercise 5. Find general solutions of the homogeneous linear differential equations with constant 

coefficients: 

а) 3 2 0;y y y  b) 16 40 25 0;y y y  c) 0.y y y   

Exercise 6. Find the particular solution of the homogeneous linear differential equation with 

constant coefficients: 

6 12 8 0, (0) 1, (0) 0, (0) 4.y y y y y y y  

Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with 

constant coefficients using the method of variation of constants  

2ctg .y y x
 

Exercise 8. Find the general solution of each of the nonhomogeneous linear differential equations 

with constant coefficients: 

а) 
(5) (4)4 4 96 48;y y y x

   
b) 

22 2 (30 2)e ;xy y y x   

c) 
52 15 e (cos 8sin );xy y y x x  

  
d) 2 8 96sh4 .y y y x   

Exercise 9. Solve the systems of differential equations:  

а) 
3 ,

3 16 ;

x x y

y y x
       b) 

2 3 cos ,

4 2 .

x x y t

y x y
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Variant  № 16 

Exercise 1. Solve the first-order differential equations: 

а) x dy y x dx xydx2 2(1 ) 1 ;      b) cos(4 4 3);y x y  

c) 2 22 ;xy y x y       
d) 

3 4
.

5 4

x y
y

x y    

Exercise 2. Find solutions to the Cauchy problems:  

а) cos sin cos ,    (0) 1;y y x x x y    b) 
y x

y y y
x x

2 ln 1
2 ,    (1) ;

2  

c) 
7

2 6 ,    ( 1) 1.ydx x dy y
y

 

Exercise 3. Find general solutions of the differential equations:  

а) 2 1;x y      b) ln .y x x y
 

Exercise 4. Find the solution to the Cauchy problem:  
2( 3) 2( ) ,  (1) 4,  (1) 1.y y y y y  

Exercise 5. Find general solutions of the homogeneous linear differential equations with constant 

coefficients: 

а) 2 9 5 0;y y y  b) 25 60 36 0;y y y  c) 4 7 0.y y y   

Exercise 6. Find the particular solution of the homogeneous linear differential equation with 

constant coefficients: 

3 2 0, (0) 0, (0) 0, (0) 2.y y y y y y  

Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with 

constant coefficients using the method of variation of constants  

2

2

4e
2 .

1 e

x

x
y y  

Exercise 8. Find the general solution of each of the nonhomogeneous linear differential equations 

with constant coefficients: 

а) (4) 22 2 24 4;y y y x    
b) (2 1)e ;xy y x   

c) 
48 16 e (3sin 4cos );xy y y x x  

 
d) 

24 5 16sin 17e .xy y y x   

Exercise 9. Solve the systems of differential equations:  

а) 
9 5 ,

5 ;

x y x

y x y
       b) 

22 ,

2 3 1.

x y t

y x y
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Variant  № 17 

Exercise 1. Solve the first-order differential equations: 

а) 
2 2 4(1 ) (1 )(e e );y xx dx x dy dx     b) 4 3 3;y x y  

c) 2 2 24 2 ;x y y xy x       
d) 

3 2 1
.

1

x y
y

x    

Exercise 2. Find solutions to the Cauchy problems:  

а) ( 2)e ,    (0) 2;
2

xy
y x x y
x

  b) 2tg cos 0,    (0) 1;y y x y x y
 

c) 
2 (4 ) ,    (1) 1.y dx xy dy y  

Exercise 3. Find general solutions of the differential equations:  

а) 
2

1
;

cos2 sin
y

x x
      b) 1 0.

y
y

x
 

Exercise 4. Find the solution to the Cauchy problem:  
9 2

e ,   (0) 0,   (0) .
3

yy y y  

Exercise 5. Find general solutions of the homogeneous linear differential equations with constant 

coefficients: 

а) 4 3 0;y y y  b) 9 6 0;y y y   c) 5 4 0.y y   

Exercise 6. Find the particular solution of the homogeneous linear differential equation with 

constant coefficients: 

0, (0) 0, (0) 0, (0) 1.y y y y y  

Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with 

constant coefficients using the method of variation of constants  

1
3 2 .

1 e x
y y y

 

Exercise 8. Find the general solution of each of the nonhomogeneous linear differential equations 

with constant coefficients: 

а) 
(5) 260 24 ;y y x x

    
b) 

43 4 (48 22)e ;xy y y x   

c) 2 10 e (4cos3 28sin3 );xy y y x x   d) 
99 9e 9.xy y  

Exercise 9. Solve the systems of differential equations:  

а) 
7 ,

7 ;

x x y

y x y
       b) 

24 e ,

2 .

tx x y

y y x
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Variant  № 18 

Exercise 1. Solve the first-order differential equations: 

а) 
2 2 2 2( 5 ) ( ) ;yx x dy y x y dx      b) 

2(9 25 1) ;y x y  

c) 
2 2

2
;

2

x xy y
y

x xy       
d) 

3 3
.

2 1

y
y

x y
 

Exercise 2. Find solutions to the Cauchy problems:  

а) e ( 1),    (0) 1;
1

xy
y x x y
x

  b) 42
tg sin ,    (0) 1;

3
y y x y x y

 

c) ch ( sh 4) ,    (4) 0.ydx x y dy y  

Exercise 3. Find general solutions of the differential equations:  

а) 
2

2

(1 )
;

(1 )

x
y

x x
     b) tg5 5 .y x y

 

Exercise 4. Find the solution to the Cauchy problem:  
318sin cos ,  (0) 0,  (0) 3.y y y y y  

Exercise 5. Find general solutions of the homogeneous linear differential equations with constant 

coefficients: 

а) 5 4 0;y y  b) 9 30 25 0;y y y   c) 2 4 0.y y y   

Exercise 6. Find the particular solution of the homogeneous linear differential equation with 

constant coefficients: 

4 4 0, (0) 0, (0) 0, (0) 12.y y y y y y y  

Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with 

constant coefficients using the method of variation of constants  

1
.

cos
y y

x  

Exercise 8. Find the general solution of each of the nonhomogeneous linear differential equations 

with constant coefficients: 

а) (4) 23 2 24 12;y y y x    
b) 

24 8 (16 12)e ;xy y y x   

c) 2 3 20e cos2 ;xy y y x  
   

d) 16 16( 1) 24cos4 .y y x x   

Exercise 9. Solve the systems of differential equations:  

а) 
6 ,

6 ;

x x

y y x
       b) 

2 4 8,

3 6 .

x x y

y x y
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Variant  № 19 

Exercise 1. Solve the first-order differential equations: 

а) (e ln5)ctg e ln sin 0;x xydy ydx    b) 
1(cos(4 4 3)) ;y x y  

c) 
3 2

2 2

3 2
;

2

y yx
xy

y x       
d) 

2 3
.

1

x y
y

x    

Exercise 2. Find solutions to the Cauchy problems:  

а) 2 sin ,    ;
2 2

y
y x x y
x

     b) 
1

,    (0) ;
4

y y x y y
 

c) 
2(8 8 2 ) ,    (4) 0.dx y y x dy y  

Exercise 3. Find general solutions of the differential equations:  

а) 

2

cos sin ;
2 2

x x
y x      b) ( 1) 1.x y y x

 

Exercise 4. Find the solution to the Cauchy problem:  3 44 4 ,  (0) 2,  (0) 2.y y y y y  

Exercise 5. Find general solutions of the homogeneous linear differential equations with constant 

coefficients: 

а) 3 4 0;y y  b) 16 8 0;y y y   c) 4 4 5 0.y y y   

Exercise 6. Find the particular solution of the homogeneous linear differential equation with 

constant coefficients: 

0, (0) 3, (0) 1, (0) 1.y y y y y  

Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with 

constant coefficients using the method of variation of constants  

e
.

1 e

x

x
y y  

Exercise 8. Find the general solution of each of the nonhomogeneous linear differential equations 

with constant coefficients: 

а) 
(5) (4)2 5 6 36 18;y y y y x

   
b) 

33 (10 6 )e ;xy y x   

c) 2 50 48e sinxy y y x  
   

d) 2 5 8e 17cos2 .xy y y x   

Exercise 9. Solve the systems of differential equations:  

а) 
15 ,

3 ;

x y x

y x y
       b) 

23 ,

1.

x x y t

y x y
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Variant  № 20 

Exercise 1. Solve the first-order differential equations: 

а) 
2 23 6 2 ;yx dy xy dx xdx ydy      b) 3 9 3 5;y x y  

c) 2 2 ;xy y x y       
d) 

5 5
.

4 3 1

y
y

x y    

Exercise 2. Find solutions to the Cauchy problems:  

а) cos sin2 ,    (0) 2;y y x x y      b) 2,    (1) 1;
y

y y y
x  

c) 

1
2 24 ( e ) ,    ( e) 1.yy dx x dy y  

Exercise 3. Find general solutions of the differential equations:  

а) 
2 2

1
;

sin cos
y

x x
     b) 

1
cth .

ch
y x y

x
 

Exercise 4. Find the solution to the Cauchy problem:  
332 0,   (4) 1,   (4) 4.y y y y  

Exercise 5. Find general solutions of the homogeneous linear differential equations with constant 

coefficients: 

а) 3 2 0;y y y  b) 25 60 36 0;y y y  c) 2 3 0.y y y   

Exercise 6. Find the particular solution of the homogeneous linear differential equation with 

constant coefficients: 

5 3 0, (0) 0, (0) 1, (0) 2.y y y y y y y  

Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with 

constant coefficients using the method of variation of constants  

2

2

4e
6 8 .

1 e

x

x
y y y  

Exercise 8. Find the general solution of each of the nonhomogeneous linear differential equations 

with constant coefficients: 

а) (4) 2 5 60 4;y y y x    
b) 

48 16 ( 64 16)e ;xy y y x   

c) 4 20 e (4cos4 33sin4 );xy y y x x  
 

d) 5 6 40ch2 .y y y x   

Exercise 9. Solve the systems of differential equations:  

а) 
6 2 ,

3 ;

x y x

y x y
       b) 

,

4 10cos .

x x y

y x y t
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Variant  № 21 

Exercise 1. Solve the first-order differential equations: 

а) 
3 3cos (ln ) ;xdy y x x dx      b) 

23 (16 3 2) ;y x y  

c) 2 2 26 6 ;x y y xy x       
d) 

3 4
.

3 3

y x
y

x    

Exercise 2. Find solutions to the Cauchy problems:  

а) 
2

2 3
3,    (3) 9;

x
y y y

x
     b) 

xy xy y x y21
(1 )e ,    (0) 2;

2  

c) 2(3 cos2 2 sin2 2 ) ,    (0) .
4

ydx y y y y x dy y  

Exercise 3. Find general solutions of the differential equations:  

а) 
2

2

6
;

4

x
y

x
     b) (1 e ) 0.x y y

 

Exercise 4. Find the solution to the Cauchy problem:  
318cos sin ,  (1) ,  (1) 3.

2
y y y y y  

Exercise 5. Find general solutions of the homogeneous linear differential equations with constant 

coefficients: 

а) 4 3 0;y y y  b) 25 20 4 0;y y y   c) 4 8 5 0.y y y   

Exercise 6. Find the particular solution of the homogeneous linear differential equation with 

constant coefficients: 

2 10 0, (0) 2, (0) 1, (0) 1.y y y y y y  

Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with 

constant coefficients using the method of variation of constants  

4
4 .

sin2
y y

x  

Exercise 8. Find the general solution of each of the nonhomogeneous linear differential equations 

with constant coefficients: 

а) 
(5) (4)2 3 72 12;y y y x

   
b) 

26 13 (29 19)e ;xy y y x   

c) 3 2 10e cos2 ;xy y y x  
   

d) 
416 32 16 8e .xy y x   

Exercise 9. Solve the systems of differential equations:  

а) 
2 ,

25 2 ;

x x y

y x y
       b) 

53 2 4e ,

2 .

tx x y

y x y
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Variant  № 22 

Exercise 1. Solve the first-order differential equations: 

а) 
2 2( 1)( 4) 0;y x dx x ydy      b) 

2(sin(8 8 1)) ;y y x  

c) 
2 2

2

2
;

2 2

x xy y
y

x xy       
d) 

2 1
.

2 2

x y
y

x    

Exercise 2. Find solutions to the Cauchy problems:  

а)
 

2 2 ln 1
,    (1) ;

2

x
y y y

x x
     b) 3 2 3 44 4 (1 )e ,   (0) 1;xy x y y x y

 

c) 
2(2cos 2 sin2 ) ,    (1) 0.dx y x y dy y  

Exercise 3. Find general solutions of the differential equations:  

а) 
2

5 2ctg
;

sin

x
y

x
     b) 2 3(1 ) 2 12 .x y xy x

 

Exercise 4. Find the solution to the Cauchy problem:  
3 16 0,   (1) 2,   (1) 2.y y y y  

Exercise 5. Find general solutions of the homogeneous linear differential equations with constant 

coefficients: 

а) 5 9 2 0;y y y  b) 25 10 0;y y y   c) 5 9 0.y y   

Exercise 6. Find the particular solution of the homogeneous linear differential equation with 

constant coefficients: 

3 3 0, (0) 1, (0) 2, (0) 3.y y y y y y y  

Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with 

constant coefficients using the method of variation of constants  

e
.

2 e

x

x
y y  

Exercise 8. Find the general solution of each of the nonhomogeneous linear differential equations 

with constant coefficients: 

а) (4) 22 10 120 12 8;y y y x x   
b) 

22 (8 2)e ;xy y x   

c) 
510 25 6e (cos sin );xy y y x x  

  
d) 2 2 10sin e .xy y y x   

Exercise 9. Solve the systems of differential equations:  

а) 
4 10 ,

7 ;

x x y

y x y
       b) 

4 3 sin ,

2 2cos .

x x y t

y x y t
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Variant  № 23 

Exercise 1. Solve the first-order differential equations: 

а) 
2 24 2( 4 ) 0;x dy xy x dx      b) 16 2 3;y x y  

c) 
3 2

2 2

3 8
;

2 4

y yx
xy

y x       
d) 

3 2 1
.

3 3

y x
y

x    

Exercise 2. Find solutions to the Cauchy problems:  

а) e ,    (1) 0;
2

xy
y x y

x
     b) 2tg cos ,    (0) 1;y y x y x y

 

c) 
4(2 4 e ) ,    (0) 1.yydx x y dy y  

Exercise 3. Find general solutions of the differential equations:  

а) 
3 2

2
;

tg cos
y

x x
     b) 1.

1

y
y

x  

Exercise 4. Find the solution to the Cauchy problem:  
22( ) ( 4),  (1) 5,  (1) 1.y y y y y  

Exercise 5. Find general solutions of the homogeneous linear differential equations with constant 

coefficients: 

а) 7 4 0;y y  b) 25 70 49 0;y y y   c) 4 8 7 0.y y y   

Exercise 6. Find the particular solution of the homogeneous linear differential equation with 

constant coefficients: 

7 6 0, (0) 0, (0) 0, (0) 30.y y y y y y  

Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with 

constant coefficients using the method of variation of constants  

1
3 2 .

1 ex
y y y

 

Exercise 8. Find the general solution of each of the nonhomogeneous linear differential equations 

with constant coefficients: 

а) 
(5) (4)2 24 6;y y y x

    
b) 

52 3 (12 16)e ;xy y y x   

c) 6 18 e (24cos3 8sin3 );xy y y x x  
 

d) 25 20cos5 25 .y y x x   

Exercise 9. Solve the systems of differential equations:  

а) 
6 ,

5 2 ;

x x y

y x y
       b) 

3 2e ,

1.

tx x y

y x y
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Variant  № 24 

Exercise 1. Solve the first-order differential equations: 

а) 
2 2e (e 2) 0;x xy dx dy      b) 

1(6 3 2) ;y x y  

c) 2 23 ;xy y x y       
d) 

4 5
.

6 5

x y
y

x y    

Exercise 2. Find solutions to the Cauchy problems:  

а) 
2

2 e sin ,    (0) 0;xy xy x x y      b) 21
,    (1) 2;

2

y
y y y

x  

c) 4 1
2( ln ) ,    1.

4
ydx x y y dy y  

Exercise 3. Find general solutions of the differential equations:  

а) 2sin ;y x x x      b) 
2

.
y xy

y
x  

Exercise 4. Find the solution to the Cauchy problem:  
16 1

e 0,   (0) 0,   (0) .
8

yy y y  

Exercise 5. Find general solutions of the homogeneous linear differential equations with constant 

coefficients: 

а) 2 5 3 0;y y y  b) 16 40 25 0;y y y   c) 6 11 0.y y y   

Exercise 6. Find the particular solution of the homogeneous linear differential equation with 

constant coefficients: 

6 11 6 0, (0) 2, (0) 6, (0) 20.y y y y y y y  

Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with 

constant coefficients using the method of variation of constants  

9
9 .

sin 3
y y

x  

Exercise 8. Find the general solution of each of the nonhomogeneous linear differential equations 

with constant coefficients: 

а) (4) 24 5 60 6 2;y y y x x   
b) 

46 25 ( 65 51)e ;xy y y x   

c) 
42 8 37e sin ;xy y y x  

   
d) 2 12sh .y y y x   

Exercise 9. Solve the systems of differential equations:  

а) 
3 ,

14 2 ;

x y x

y x y
       b) 

2 1,

3 2 .

x y x

y y x
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Variant  № 25 

Exercise 1. Solve the first-order differential equations: 

а) e lncos (e 2)tg 0;x xydx ydy      b) 
2(tg(6 6 1)) ;y x y  

c) 2 2 23 10 10 ;x y y xy x       
d) 

6 6
.

5 4 9

y
y

x y    

Exercise 2. Find solutions to the Cauchy problems:  

а) 
2 2(3 2 ) 3 ,    (1) 1;x y x y x y      b) 21 ln

,    (1) 2;
2

y x
y y y

x x  

c) 2(2 4 ) ,    (0) 0.dx y x y dy y  

Exercise 3. Find general solutions of the differential equations:  

а) 
2

3 2 tg
;

cos

x
y

x
     b) ctg2 2 0.y x y

 

Exercise 4. Find the solution to the Cauchy problem:  
332sin cos ,  (0) 0,  (0) 4.y y y y y  

Exercise 5. Find general solutions of the homogeneous linear differential equations with constant 

coefficients: 

а) 3 2 8 0;y y y  b) 25 30 9 0;y y y   c) 2 6 0.y y y   

Exercise 6. Find the particular solution of the homogeneous linear differential equation with 

constant coefficients: 

6 12 8 0, (0) 1, (0) 0, (0) 4.y y y y y y y  

Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with 

constant coefficients using the method of variation of constants  

e
3 2 .

1 e

x

x
y y y  

Exercise 8. Find the general solution of each of the nonhomogeneous linear differential equations 

with constant coefficients: 

а) 
(5) (4) 10 8 48 12;y y y y x

   
b) 

55 (10 3)e ;xy y x   

c) 2 65 63e (cos sin );xy y y x x   
 

d) 
24 5 6e 8cos .xy y y x   

Exercise 9. Solve the systems of differential equations:  

а) 
5 ,

3 ;

x x y

y x y
       b) 

,

e e .t t

x y

y x
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Variant  № 26 

Exercise 1. Solve the firs-order differential equations: 

а) 
2 22 2 2 0;x y xy x      b) 4 3 3;y x y  

c) 
2 2

2

3 3
;

2

x xy y
y

x xy       
d) 

8
.

3 8

x y
y

x y    

Exercise 2. Find solutions to the Cauchy problems:  

а) 3 4 e ,    (1) 0;xy
y x y
x

     b) 21
,    (0) 2;

2
y y y x y

 

c) 
2 2

e 2 e 4 ,    (1) 0.y ydx xy dy ydy y  

Exercise 3. Find general solutions of the differential equations:  

а) 
2

2

( 2)
;

( 4)

x
y

x x
     b) 

1
tg .

sin
y x y

x
 

Exercise 4. Find the solution to the Cauchy problem:  
3 4 1

4 16 ,  (0) 2 2,  (0) .
2

y y y y y  

Exercise 5. Find general solutions of the homogeneous linear differential equations with constant 

coefficients: 

а) 9 2 0;y y  b) 4 12 9 0;y y y   c) 3 6 7 0.y y y   

Exercise 6. Find the particular solution of the homogeneous linear differential equation with 

constant coefficients: 

0, (0) 0, (0) 0, (0) 0, (0) 4.IVy y y y y y  

Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with 

constant coefficients using the method of variation of constants  

4 4ctg2 .y y x
 

Exercise 8. Find the general solution of each of the nonhomogeneous linear differential equations 

with constant coefficients: 

а) 
(5) (4)3 4 96 72;y y y x

    
b) 

24 4 (32 32)e ;xy y y x   

c) 
510 26 e (20cos 100sin );xy y y x x  

 
d) 

66 24 6e .xy y   

Exercise 9. Solve the systems of differential equations:  

а) 
13 ,

5 ;

x x y

y x y
       b) 

2

2 1,

3 .

x x y

y x t
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Variant  № 27 

Exercise 1. Solve the first-order differential equations: 

а) xdx ydy x ydy xy dx2 26 6 3 2 ;      b) 
2( 9 5) ;y x y  

c) 
3 2

2 2

3 6
;

2 3

y yx
xy

y x       
d) 

2 3
.

4 3

x y
y

x y    

Exercise 2. Find solutions to the Cauchy problems:  

а) 
2

2
2arctg ,    (0) 0;

1

xy
y x y

x
     b) 

3 3
2 22 e ,    (0) 1;

4 4
xx x

y y y y
 

c) 2 1
sin2 2(cos cos2 ) ,     .

2 4
ydx y y x dy y  

Exercise 3. Find general solutions of the differential equations:  

а) 1;xy      b) tg 1.y x y
 

Exercise 4. Find the solution to the Cauchy problem:  
350 0,   (3) 1,   (3) 5.y y y y  

Exercise 5. Find general solutions of the homogeneous linear differential equations with constant 

coefficients: 

а) 3 16 5 0;y y y  b) 9 6 0;y y y   c) 9 5 0.y y   

Exercise 6. Find the particular solution of the homogeneous linear differential equation with 

constant coefficients: 

5 3 0, (0) 0, (0) 1, (0) 2.y y y y y y y  

Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with 

constant coefficients using the method of variation of constants  

3

3

9e
3 .

3 e

x

x
y y  

Exercise 8. Find the general solution of each of the nonhomogeneous linear differential equations 

with constant coefficients: 

а) (4) 26 9 108 36 6;y y y x x   
b) 

24 13 ( 25 42)e ;xy y y x   

c) 
34 3 5e cos ;xy y y x  

    
d) 49 42sin7 49 .y y x x   

Exercise 9. Solve the systems of differential equations:  

а) 
4 ,

7 10 ;

x y x

y y x
       b) 

2 2 2e ,

4 e .

t

t

x x y

y y
 



Differential Equations 

 

33 
 

Variant  № 28 

Exercise 1. Solve the first-order differential equations: 

а) 
2 22 8 2 0;x y x xy      b) 

2(ctg(8 8 7)) ;y x y  

c) 2 22 ;xy y x y       
d) 

2 3
.

4 3

x y
y

x y    

Exercise 2. Find solutions to the Cauchy problems:  

а) 
32 2 ,    (0) 1;y xy x y      b) 45 4 5

,    (1) 1;
3 3 3

y y y y
x x  

c) 
3 23 ln , ( 1) 1.y dx xy dy ydy y  

Exercise 3. Find general solutions of the differential equations:  

а) 

x x

x

x
y

4 3 2
;

2
     b) 2 3(1 ) 2 .x y xy x

 

Exercise 4. Find the solution to the Cauchy problem:  332cos sin ,  (1) ,  (1) 4.
2

y y y y y  

Exercise 5. Find general solutions of the homogeneous linear differential equations with constant 

coefficients: 

а) 4 4 3 0;y y y  b) 25 10 0;y y y   c) 4 8 7 0.y y y   

Exercise 6. Find the particular solution of the homogeneous linear differential equation with 

constant coefficients: 

2 0, (0) 0, (0) 2, (0) 3.y y y y y y  

Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with 

constant coefficients using the method of variation of constants  

3

3

9e
9 18 .

1 e

x

x
y y y  

Exercise 8. Find the general solution of each of the nonhomogeneous linear differential equations 

with constant coefficients: 

а) (4) 26 10 120 84 28;y y y x x   
b) 

44 (4 32 )e ;xy y x   

c) 
24 4 e (2sin 5cos );xy y y x x  

  
d) 2 10 9e 37 sin3 .xy y y x  

Exercise 9. Solve the systems of differential equations:  

а) 
8 ,

3 ;

x x y

y y
       b) 

3 3,

1.

x x y

y x y
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Variant  № 29 

Exercise 1. Solve the first-order differential equations: 

а) 
2 23(1 e )cosec e tg ;y yxdx xdy     b) 

2(cos(4 4 1)) ;y y x  

c) 2 2 23 8 4 ;x y y yx x      
d) 

2 3 5
.

5 5

x y
y

x    

Exercise 2. Find solutions to the Cauchy problems:  

а) 
2

3 e
,    (1) 1;

xy
y y

x x
    b) 1 23 3

cos 1 cos e ,    (0) 1;
2 2

xy y x y x y
 

c) 
3(8 32 8 ) ,    (0) 0.dx xy y y dy y  

Exercise 3. Find general solutions of the differential equations:  

а) ln ;y x     b) th7 7 .y x y
 

Exercise 4. Find the solution to the Cauchy problem:  
3 25 0,   (2) 5,   (2) 1.y y y y  

Exercise 5. Find general solutions of the homogeneous linear differential equations with constant 

coefficients: 

а) 8 10 3 0;y y y                 b) 9 12 4 0;y y y              c) 5 10 6 0.y y y   

Exercise 6. Find the particular solution of the homogeneous linear differential equation with 

constant coefficients: 

5 4 0, (0) 1, (0) 4, (0) 1, (0) 16.IVy y y y y y y  

Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with 

constant coefficients using the method of variation of constants  

2ctg .y y x  

Exercise 8. Find the general solution of each of the nonhomogeneous linear differential equations 

with constant coefficients: 

а) 
(5) (4)5 6 144 12;y y y x

    
b) 3 2 (5 30 )e ;xy y y x   

c) 6 25 e (16cos4 64sin4 );xy y y x x    d) 6 8 96ch4 .y y y x   

Exercise 9. Solve the systems of differential equations:  

а) 
6 ,

6 ;

x y x

y x y
        b) 

8 ,

5 .

x x y t

y x y
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Variant  № 30 

Exercise 1. Solve the first-order differential equations: 

а) 2 3 2 25sin2 sin2 cos ;x dx ydy x ydy x ydx  b) 
23 (9 1) ;y x y  

c) 
2 2

2 2

2
;

2

y xy x
y

y xy x       
d) 

8 9
.

10 9

x y
y

x y    

Exercise 2. Find solutions to the Cauchy problems:  

а) 
sinln2 2 (cos 1)ln2,   (0) 1;xy y x y  b) 21

,    (1) 3;
3

y
y y y

x  

c) 
3( ) ,    ( 2) 0.dx y xy dy y  

Exercise 3. Find general solutions of the differential equations:  

а) arctg ;y x      b) 
2

2
2 .

1

x
y y x

x  

Exercise 4. Find the solution to the Cauchy problem:  
2( 5) 2( ) ,  (1) 6,  (1) 1.y y y y y  

Exercise 5. Find general solutions of the homogeneous linear differential equations with constant 

coefficients: 

а) 3 8 0;y y  b) 16 8 0;y y y   c) 2 7 0.y y y   

Exercise 6. Find the particular solution of the homogeneous linear differential equation with 

constant coefficients: 

9 0, (0) 1, (0) 1, (0) 0, (0) 0, (0) 0.V IVy y y y y y y  

Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with 

constant coefficients using the method of variation of constants  

16
16 .

cos4
y y

x  

Exercise 8. Find the general solution of each of the nonhomogeneous linear differential equations 

with constant coefficients: 

а) 
(5) (4)2 5 6 72 ;y y y y x

   
b) 

36 10 (37 25)e ;xy y y x   

c) 
53 10 e (7 cos sin );xy y y x x  

  
d) 

39 27 9 6e .xy y x   

Exercise 9. Solve the systems of differential equations:  

а) 
,

16 ;

x x y

y x y
       b) 

35 3 2e ,

5e .

t

t

x x y

y x y
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