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Differential Equations
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Differential Equations

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.



Differential Equations

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.



Differential Equations
Variant Ne 1

Exercise 1. Solve the first-order differential equations:

a) 2e” tgydr + (1 + e")sec’ ydy = 0; b) v = cos(2x + 2y —1);
c) 42y’ = y* 4+ 10xy + 5z°; d) ¢ = Ly”
r+1
Exercise 2. Find solutions to the Cauchy problems:
3
a)y —yctge = 3a’sinz, y|o|="-; )y + L=y BTy,
2 8 T T

) de = (ztgy +2y —y’ tgy)dy, y(1)=0.
Exercise 3. Find general solutions of the differential equations:

2
y l+cos z

/
= ; b) wy” = ' In L.
1+ cos2zx 4 Y T

a)y

Exercise 4. Find the solution to the Cauchy problem: 2(y/)’= " (y — 1), y(1) = 2, ¥'(1) = —1.

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

a) 2y" — 7y’ + 3y = 0; b) 4y” + 20y’ + 25y = 0; o)y +y +y=0.
Exercise 6. Find the particular solution of the homogeneous linear differential equation with
constant coefficients:

m

y'+y' =0, y0)=2 ¢(0)=0, y"(0)=-1

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

constant coefficients using the method of variation of constants

y' +y=—0
S1n T
Exercise 8. Find the general solution of each of the nonhomogeneous linear differential equations

with constant coefficients:

a) y' —4y"” +4y" = 482" — §; 0) y" =3y +2y = (6z+1)e ™
o)y’ +2y +2y = 8¢’ cos; d) y" + 9y = 18z + 12 cos 3.
Exercise 9. Solve the systems of differential equations:

) z = 24y — =z, b) T
a
Yy = r — 3y; y = y — 2z + 18t

2r — oy,



Differential Equations
Variant Ne 2

Exercise 1. Solve the first-order differential equations:

a) 2’ sin2ydy — 2 sin® ydr = 2°dx — 7sin2ydy; b) y' =2z +y—1;

2 2 —
C)y/:x + xy — 5y ; d) /:M.
x> — 6zy T +y—2
Exercise 2. Find solutions to the Cauchy problems:
/ 2 LT+l 2 — A / 2 _ 1 .
ay ———y=¢e"(z+1), y0)=e¢ 0) y' +2ycthe = y*cha, y(1) = ——;
rz+1 sh1l

c) 2¢y°dx = —(\/; +2zy)dy, y(—1)=1.

Exercise 3. Find general solutions of the differential equations:

2
a) y" = %; b) 2xy'y" = (y')" +1.
(14 x%)
Exercise 4. Find the solution to the Cauchy problem: 3" = ¢, y(0) =0, ¢'(0)=1.

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

a) 4y” + 4y’ — 3y = 0; b) 36y” —12y" +y = 0; c)y’ —4y +7y = 0.
Exercise 6. Find the particular solution of the homogeneous linear differential equation with

constant coefficients:

Vv

y' —y' =0, y0)=0, ¢y0)=1 ¢"(0)=0, ¥"(0)=1 ¢"(0)=2.
Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with
constant coefficients using the method of variation of constants

y' =3y +2y=——.
3+e
Exercise 8. Find the general solution of each of the nonhomogeneous linear differential equations

with constant coefficients:

a) yM +2¢" + 2y =12z, b) y" + 4y’ + 3y = (12 — 16x)e”;
c)y" —2y +17y = €' (24 cosx — 6sin z); d) y" — 8y’ + 15y = 96 ch 3x.
Exercise 9. Solve the systems of differential equations:
— 2 r = 2r - ,
a) | v b) Y
y = 10z + y = z + 2¢€.



Differential Equations
Variant Ne 3

Exercise 1. Solve the first-order differential equations:

a) (1+y)(e"dz — e dy) — (1 + y°)dy = 0; b) v = (9z + 4y —1)*;
3 2 2y —3
C)xy,:i}y 2+14yf ; d)y/:x-l- Yy .
20"+ Tx r—1
Exercise 2. Find solutions to the Cauchy problems:
2

a) y — 5 = 3arctg’z, y(0) =0; D)y —ytgz = —2y'sing,  y(0) =1

x +1 3

) ydr = 2(z +1n”y —Iny)dy, y(1)=1.

Exercise 3. Find general solutions of the differential equations:

a) y" =log, z; b) (1 + 2*) = 2zy/.

Exercise 4. Find the solution to the Cauchy problem: 3" = —2sinycos’y, y(0) =0, 3'(0) = 1.
Exercise 5. Find general solutions of the homogeneous linear differential equations with constant
coefficients:

a) 3y" —4y' +y = 0; b) 4y" — 4y’ +y = 0; c) y" +5y =0.
Exercise 6. Find the particular solution of the homogeneous linear differential equation with

constant coefficients:
y"—y' =0, y0)=3 y(0)=-1 y"(0)=1.
Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with
constant coefficients using the method of variation of constants
y" +y=4ctgu.
Exercise 8. Find the general solution of each of the nonhomogeneous linear differential equations

with constant coefficients:

a) y® — 4y 4+ 3y" =722 — 42; b) 3" — 2y + 5y = (102 — 6) &*";
c) vy’ =5y + 6y =2e* sinx; d) " + 4y’ = 8(e " +1).
Exercise 9. Solve the systems of differential equations:

a):i::3:z:+ Y, b)x'::c—i—2y—|—sint,
y = 5y — 5z y = 4x — .



Differential Equations
Variant Ne 4

Exercise 1. Solve the first-order differential equations:

a) 3z°ydy — by dx = 20zdr — 3ydy; b) y' = (cos(8z + 8y —1));
C)xy’—y:4,x2—|—y2; d)ylzﬂ.
dor + 3y —1
Exercise 2. Find solutions to the Cauchy problems:
1 ’ .
9y —L=—2E =1 0y ey =T —1)e y(0)=2

1
o) (z+e)y =2y, yle)=1.
Exercise 3. Find general solutions of the differential equations:

a) y// — L’ b) y// —

2
T
—

2
1—=x

/
iz
Ty

1
Exercise 4. Find the solution to the Cauchy problem: 47°y"4+1 = y*, 3(0) = \/5, y'(0) =8 2

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

a) 3y" —y = 0; b) 25y” + 30y’ 4+ 9y = 0; c) y" —2y +4y = 0.
Exercise 6. Find the particular solution of the homogeneous linear differential equation with

constant coefficients:
y" +2y"+5y =0, y0)=-1, ¢'(0)=2 3"(0)=0.

Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with
constant coefficients using the method of variation of constants

y"' —6y +8y = ——.
2+e
Exercise 8. Find the general solution of each of the nonhomogeneous linear differential equations

with constant coefficients:

a) y +¢" = 62 + 24x; b) " + 3y’ = (122 +2)e *";
o)y +2y +y=4e " cos2z; d) y” + 4y’ +13y = 40cos 3z +25¢°".
Exercise 9. Solve the systems of differential equations:
T = 6x — 2y, T = 3z — 2y + {,
a) q . D) 3.
y = z + 3y y = 3z — 4.



Differential Equations
Variant Ne 5

Exercise 1. Solve the first-order differential equations:

a) (zy® + 4y°)dx + (22° — 2°y)dy = O; b) ¢y = 3/12:1: + 3y + 2;
—4
c) 22°y" = y° + 8xy + 827; d) y = rry—2
T —2
Exercise 2. Find solutions to the Cauchy problems:
4 1

Ay —L=-=, y1)=2 b)y' —y =2z’ y(0) = ;

x T 2
¢) ydr = (2sin’ y + ysin2y — 22)dy, y(1) = g

Exercise 3. Find general solutions of the differential equations:

a) vy’ = xcosx; b) zy” + 2(y) = /.

Exercise 4. Find the solution to the Cauchy problem: 3%y"+ 16 = 3*, y(0) = 2\/5, y'(0) 2.
Exercise 5. Find general solutions of the homogeneous linear differential equations with constant
coefficients:

a) 2y” + 3y +y = 0; b) 25y" + 40y’ + 16y = 0; c) vy’ +2¢y +3y =0.
Exercise 6. Find the particular solution of the homogeneous linear differential equation with

constant coefficients:
y"'—y"—y' +y=0, y0)=-1, ¢'(0)=0, y"(0)=13.

Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with
constant coefficients using the method of variation of constants

9
cos3z

y'+9y =

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

with constant coefficients:

a) ¥ =4y +y" +6y" = 362 —6; b) y" =10y’ + 25y = (162 + 24)’;
c) y// o 2y/ +2y = 8e "(cos T —sin z); d) y” + 36y = 36 + 24 sin 6.
Exercise 9. Solve the systems of differential equations:

a)x::8y—3:1:, b):i:=2x—4y,

10



Differential Equations
Variant Ne 6

Exercise 1. Solve the first-order differential equations:

a) zydy = (1+ y*)dz + 21+ v’ dy; b)y = %/(25x + 3y —1)%;
c) /:;1;2—|—3.’Ey_y2; d)y/:y—H.
32" — 2y 20 +y—4

Exercise 2. Find solutions to the Cauchy problems:

2 .
a) z/+%:$1 e’, y(1) =2e; b) ¥ + 22y = 2°2°,  y(0) = /2;

¢) dr = (3xz +siny + 3cosy)dy, y(—1)=0.

Exercise 3. Find general solutions of the differential equations:

a)y = X b) ¢y’ — 2y ctgx = sin® z.

Exercise 4. Find the solution to the Cauchy problem: 3” —18y° =0, y(1) =1, ¢'(1) = 3.

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

a) 5y” — 6y’ = 0; b) 25y” — 20y’ + 4y = 0; c) 4y” + 4y + 5y = 0.
Exercise 6. Find the particular solution of the homogeneous linear differential equation with

constant coefficients:
y"+y =0, y0)=0, ¢'0)=1 "0 =1.

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

constant coefficients using the method of variation of constants

—T
" / €

y' —y = :
24+e”

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

with constant coefficients:

a) y — 49" 4+ 5y” = 30z + 6; b) ¢ + 2y +10y = (—25z — 8)e™;
c) y' =5y +4y = e " (13cosx + 91sin z); d) ¢y’ —vy' —2y = 24sh2z.
Exercise 9. Solve the systems of differential equations:

= 4x — Y, = 2z - 3?/,

) z b) T
a
y = x + 6y y = x — 2y + 2sint.

11



Differential Equations
Variant Ne 7

Exercise 1. Solve the first-order differential equations:

a) \’3 — Q;'Qy/ =16 — 43’,‘3/2’ b) y/ = (81n(2y —2x — 7))_2,
3y® + 10yz? 20 +y—3
C)gjy/: y2 y2 ; d)y/:—y
2y + 5z 22 —2
Exercise 2. Find solutions to the Cauchy problems:
14
a) y' — 2y 3z +1)", y0)=1 0) o + L cosz = (Lt smx)cosa;, y(0) =1
r+1 2 2y

¢) ydr = (z +2Iny —In*y)dy, y(1)=1.

Exercise 3. Find general solutions of the differential equations:
a) v’ = tg” x; b) 2y + vy = \j;
Exercise 4. Find the solution to the Cauchy problem: 3/”"=8 cosysin’y, y(1) = g, y'(1) = 2.

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

a) 2y" + 5y’ —3y =0; b) 4y" +4y' +y = 0; c) 3y” +4y = 0.
Exercise 6. Find the particular solution of the homogeneous linear differential equation with

constant coefficients:

y'" +10y" +9y =0, y0)=1 y(0)=3 y"(0)=-9, y"(0)=-2T.

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

constant coefficients using the method of variation of constants

—z

y//+3y/+2y: —.
2+4+e

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

with constant coefficients:

a) yM —2¢" + " = 1227 — 122 — 20; b) o + 2y = (4 +2)e*";
c) y" +4y' +13y =24e > sinx; d) ¢ —2y +17y = 16e"+ 65sin 4.
Exercise 9. Solve the systems of differential equations:

T = 3 + vy, T = x + 2y + t,
a) q . D) 3.

y:6y; y:2x+y+t

12



Differential Equations
Variant Ne 8

Exercise 1. Solve the first-order differential equations:

a) 2z’ydy — 3zy’dr = 6xdr — 6ydy; b) ¢y = Iz + 2y + 4;
C) xy'—yzB\fZ:EQ—l—yQ; d) y’:#
2042y —2
Exercise 2. Find solutions to the Cauchy problems:
2

a) y' —dzy = 82°, y(0) =—1L D) yf — Sy =BT s y(1) = —=;

2z 2x \/5

. 9 1 Vs

c) sinycosydz = (cos2ycos” y — x)dy, ¥ 2=

Exercise 3. Find general solutions of the differential equations:
a) y’ = zre"+ x; b) (1 +sinz) = y” cos z.

Exercise 4. Find the solution to the Cauchy problem: 3"y* +9 =0, »(1)=1, ¢'(1) = 3.

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

coefficients:
a) 3y” — 2y’ — 8y = 0; b) 9y” — 30y’ + 25y = 0; c) 4y” — 8y’ +5y = 0.
Exercise 6. Find the particular solution of the homogeneous linear differential equation with

constant coefficients:
y"'—y" =2y =0, y0)=4 y(0)=-4 y"(0)=-2

Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with
constant coefficients using the method of variation of constants

y" 4+ 4y = 8ctg2z.
Exercise 8. Find the general solution of each of the nonhomogeneous linear differential equations
with constant coefficients:

a) y® + 3y — 49" = 962; b) 3" + 5y’ — 6y = (=202 —4)e ";
c) y" —6y’ +10y = e"(4cos3x +28sin3x); d) ¢y -7y =14 —Te™.
Exercise 9. Solve the systems of differential equations:

T = -2z + vy, T —r + 3y + 2e7,
a){ . b) 1.

y = -9z — 2y Yy = T + y + 1.

13



Differential Equations
Variant Ne 9

Exercise 1. Solve the first-order differential equations:

a) sinz(In” y + 3)dy — ydx = 0; b) y = bz +2y—1)"
) %y =y + Bay +12°; d)y =2H¥ =2
2z —2
Exercise 2. Find solutions to the Cauchy problems:
’ 2ry 32’ . / 3, 4.2(.3 —4z 1.
a)y' + — = - y(0) =1 by +4z’y =4y’ (= +1)e ™, y0)=1
1+ 14+

2 2
¢) ydx = (\/;Jrfvy)dy, y[—g] =1

Exercise 3. Find general solutions of the differential equations:

Ccos 2z m
" .
a) y' =——F——F—; b) @y
cos” xsin” x

+ y// — L
Jo
Exercise 4. Find the solution to the Cauchy problem: 2(y')’= " (y —2), y(1) = 3, y'(1) = —1.

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

a) 2y” — 5y’ + 3y = 0; b) 36y" +12y' +y = 0; c) y" — 6y’ +11y = 0.

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

constant coefficients:
y" —6y" +11y' —6y =0, y(0)=2 ' (0)=6, 3"(0)=20.

Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with
constant coefficients using the method of variation of constants
96317

1_|_e3x.

y// _|_ 3y/ —

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

with constant coefficients:

a) 4y + 63" +9y” = 1082 + 90x + 6; b) v —2y' +10y = (252 — 33)e™*";
c) y" —y' — 6y = e"(2cos2z —10sin 2z); d) v’ +y =2 +2cosz.

Exercise 9. Solve the systems of differential equations:

r = —2xr — 10y, T
a) i ) 1.
y = r — 9y y = 2z + Y.

y — bcost,

14



Differential Equations
Variant Ne 10

Exercise 1. Solve the first-order differential equations:

a) 2’ydy = (x + 5)}\y° — ldu; b) v = (tg(dr +4y —1)) %
2 2 —
C)y,:x—i;xy—?)y; d)y/:2x—f—y 3.
x~ —4dxy 4oz — 4

Exercise 2. Find solutions to the Cauchy problems:

Inx

a) y + 32%y = 32°(2° +1), y(0)=1; b) ¢/ _Yy_ —y*(lnz +2)—=, y(1) =1;
x x
c) ycos’ ydr = (zcos’ y —y*)dy, y(m) =
Exercise 3. Find general solutions of the differential equations:
2
a) y" =— z : b) 4" cthx + 9" = cha.
z +1
1

Exercise 4. Find the solution to the Cauchy problem: " —e" =0, y(0)=0, y'(0)=—=.

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

coefficients:
a) 4y” — 5y +y = 0; b) 25y” — 70y’ + 49y = 0; c) v’ +2¢y +6y =0.
Exercise 6. Find the particular solution of the homogeneous linear differential equation with

constant coefficients:
y"+9y =0, y0)=0, ¢'(0)=9, ¢"(0)=-18.

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

constant coefficients using the method of variation of constants

y//_3y/_|_2y: —.
2+e

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

with constant coefficients:

a) Y7 =y —2y" = 48x — 24; b) ¥ — 8y +16y = (—64x —48)e **;

¢) y" +4y' +5y = —40e” sin; d) " —2y' — 3y = 8chux.

Exercise 9. Solve the systems of differential equations:

a):z:::5x+ v, b):i::23:—4y—|—4e_2t,
y = 6z + 4y y = 2x — 2y.

15



Differential Equations
Variant Ne 11
Exercise 1. Solve the first-order differential equations:
a) «/6+y2dx+4(x2y—|—9y)dy = 0; b) ¢’ = 44/2:1:—|-y—1;

/:3y3_|_12yx2‘ d)y/_y_2x+3
20 + 627 r—1

C) xy

Exercise 2. Find solutions to the Cauchy problems:

-1 2z

r Y 2 / 3 —
a) g —¥L =3I, 1) =1 D)y +Zycosz =y e
T

1+gcosx], y(0) =1,

Y
o) ydv = —(z +e’)dy, y(e)=1.
Exercise 3. Find general solutions of the differential equations:
1 /)

a) Y = ——; b) 2'y” + 2%y = 4.
V11— 27

Exercise 4. Find the solution to the Cauchy problem: 3"=—8siny cos’y, y(0)=0, 3'(0)=2.

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

a) 3y — 2y’ —y = 0; b) 25y" — 40y’ + 16y = 0; c) 3y” +16y = 0.
Exercise 6. Find the particular solution of the homogeneous linear differential equation with

constant coefficients:

y"' —y=0 y0)=0 ¢(0)=0 y"(0)=0 ¢"(0)=—4.
Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with
constant coefficients using the method of variation of constants

16

sin4zx

y" +16y =
Exercise 8. Find the general solution of each of the nonhomogeneous linear differential equations
with constant coefficients:
a) y” 4 4" = 96z + 24; 0) ¥ —y' = (dz +1)e";
¢)y” +6y +9y =5e*(cosz +sinz); d)y” —4y +13y = 40sin3z —9e™.
Exercise 9. Solve the systems of differential equations:
15y, T = 3z + Sy + 2t

alt = o 1
y = 2y + m y = 3z + y + 1.

16



Differential Equations
Variant Ne 12

Exercise 1. Solve the first-order differential equations:

a) e dv = y(e"+ 4)dy; b) y' = (z+ 16y +3)
c) xy’—y:2\f3a:2—|—y2; d) y’:Ly_Q.
3z —y—2
Exercise 2. Find solutions to the Cauchy problems:
oy 18 _a / _ 2 1.
a)y —==-—, y(1) =6 Dy +ay=ye(z—1), y0) =1L
x T

¢) sin2ydxr = (2z — 2sin’ y + sin® 2y)dy, v [%] T

Exercise 3. Find general solutions of the differential equations:

%
2 ] b)y”/—i—y—:l—l—l.

a) y” =
-2 )
ctg3 rsin” x T T

Exercise 4. Find the solution to the Cauchy problem: 44%y"+1 =16y", y(o):i, y’(o)zi,
N N3

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

a) 2y +9y —y=0; b) 49" — 20y’ 4+ 25y = 0; c) 5y” —10y’ + 6y = 0.
Exercise 6. Find the particular solution of the homogeneous linear differential equation with

constant coefficients:
y" —6y"+13y =0, y0)=6, y'(0)=-1, y"(0)=-19.

Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with
constant coefficients using the method of variation of constants

y" =6y +8y = —.
1+e
Exercise 8. Find the general solution of each of the nonhomogeneous linear differential equations

with constant coefficients:

a) y +6y"” +10y” = 1202> — 24z — &; b) y" + 2y + 5y = (132 + 6)e™";
o)y’ =Ty +12y = 2e* cos z; d) y" —4y =4 4+ 122 — 4e7".
Exercise 9. Solve the systems of differential equations:

T = 3z + 9y, T = —bx — y + ¢,
a) 1" b) )

y = = + 3y y = —2y + €.
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Exercise 1. Solve the first-order differential equations:

a) y/y\/16—m2 +\/7 +1° =0 b) v = (ctg(2z +2y —1)) %
c) 22’y = y* + 6xy + 327%; d) y = w
3x —6

Exercise 2. Find solutions to the Cauchy problems:

2

b) / y y

a)y +ytgr =xcos’z, y(0)=1; y+—=3—lnx, y(1) = 3;
e e

¢) dv = 2(zy +y* —y)dy, y(—2)=0.
Exercise 3. Find general solutions of the differential equations:

"o 1+sin293_

= : by oy’ —y' = 2" €.
1+ cos2x Y J

a)y

Exercise 4. Find the solution to the Cauchy problem: 3" —2y* =0, y(—1)=1, 2'(-1)=1.

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

coefficients:
a) 4y” + 5y’ — 6y = 0; b) 9y” + 12y’ + 4y = 0; c) 3y" —6y" + 7Ty =0.
Exercise 6. Find the particular solution of the homogeneous linear differential equation with

constant coefficients:
" +3y"+3y +y=0, y0)=-1 ¢'(0)=2 ¢"(0)=3.

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

constant coefficients using the method of variation of constants

y' 4y =

cos2z’
Exercise 8. Find the general solution of each of the nonhomogeneous linear differential equations

with constant coefficients:

a) 4 — 3y —6y" 4 8y" = 48z — 4; b) 3" — 4y’ = (24z — 6)e™;
c) y”" +2y 4+ 37y = 35e “(sinz — cos x); d) 4" — 6y’ +10y = 30cos2z + " .
Exercise 9. Solve the systems of differential equations:
;= 10 ] 2
a) " v 01" o
y = 4y — 9 y = x — bHsint.
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Exercise 1. Solve the first-order differential equations:

a) 2’dr — 4sin2ydy = z* sin 2ydy — 2° sin® ydz; b) v’ = (cos(Ry — 2z — 7)) %

2 2 .

C)y,:x + 2zy — Sy : d)y’:x 2y—|—3-
22" — 6xy —2x —2
Exercise 2. Find solutions to the Cauchy problems:
2 2y g
)y~ LTy, D)y + ey =y we ™, y(0)=—1;
T x 3 3

¢) dydr = (13y° —x)dy, y(1) = 1.
Exercise 3. Find general solutions of the differential equations:

2-3"=9"x !
a)y =—-——"~. b) :Uy”—y':acsiny—.

3" x

Exercise 4. Find the solution to the Cauchy problem: 3"= 2cosysin’y, y(1) = g, y'(1) = 1.

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

a) 2y" + 9y’ — 5y = 0; b) 4y” —12y" 4+ 9y = 0; c)y" +2y +7y=0.
Exercise 6. Find the particular solution of the homogeneous linear differential equation with

constant coefficients:
y'+y' =0, y0)=2 ¢ (0)=0, %"(0)=-1.

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

constant coefficients using the method of variation of constants

4 ef2x

2 42

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

y//+6y/+8y —

with constant coefficients:

a) y® —yW —6y" = 144z — 48; b) 3" + 69" + 9y = (362 — 60)e*";
c) y" —2y +5y = e **(6cosz +18sinz); d) y” + 81y = 18sin 9z + 81.
Exercise 9. Solve the systems of differential equations:

T = 2z 4+ 16y, T = y + 2,
a) q. b) )

y = x — Ay y = x + t.

19



Differential Equations
Variant Ne 15

Exercise 1. Solve the first-order differential equations:

a) 2¢’ ctgzdy + (1 + e”)sec’ xdz = 0; )y = %j(llx —y+1);
3 2 —

C)xy,:3y2—|—4yaz ; d)y/:x+2y 3.

2y° 4+ 2z 2 — 2
Exercise 2. Find solutions to the Cauchy problems:
a)y + 2 = —sinz, y[z]:_gé D)y +ay =y 1+a)e”, y(0)=1

T 2 T
¢) yidx + 2xydy = . dy, y(1)=2.
y +4

Exercise 3. Find general solutions of the differential equations:
a) y// — Cth .’L', b) x?)y/// _|_ ny” — \/;
Exercise 4. Find the solution to the Cauchy problem: ¢"y’ +4 =10, y(0)=-1, 3'(0)=—2.

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

coefficients:
a) 3y" —y' —2y = 0; b) 16y” + 40y’ + 25y = 0; c)y"—y +y=0.
Exercise 6. Find the particular solution of the homogeneous linear differential equation with

constant coefficients:
y" —6y" +12y =8y =0, y(0)=1 y(0)=0, y"(0)=4.
Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with
constant coefficients using the method of variation of constants
v +y =2ctgz.

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

with constant coefficients:
a) ¢ 4+ 4y + 49" = 96 + 48; b) y" — 2y + 2y = (30z +2)e
c) vy’ + 2y —15y = e *(cosx — 8sinz); d) y”" — 2y’ — 8y = 96sh 4x.
Exercise 9. Solve the systems of differential equations:

= 3z + Y, T = 2x 4+ 3y 4+ cost,

a){° 0 {
y = 3y — 16z; y = 4z — 2.
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Exercise 1. Solve the first-order differential equations:

a) (14 z°)dy + yN1 + 2°dx = zydz; b) v = cos(4x — 4y + 3);
C)xy/—y=2/x2+y2; d)y’:w.
S5 —y—4
Exercise 2. Find solutions to the Cauchy problems:
, . ;Y , Inz 1
a) ¢y +ycosz =sinzcosz, y(0)=—1; by +==2y —, yQ)= 5;
x x

6+ —— dy, y(=1)=1.

5

Exercise 3. Find general solutions of the differential equations:

) 2ydr =

a) z°y" = —1; b) y"zInx = 9"
Exercise 4. Find the solution to the Cauchy problem: 3”(y —3) = 2(y')}, y(1)=4, y'(1)=—1.

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

a) 2" — 9y’ — 5y = 0; b) 25y” — 60y’ + 36y = 0; c)y" +4y' +7y =0.
Exercise 6. Find the particular solution of the homogeneous linear differential equation with

constant coefficients:

y"+3y"+2y'=0, y0)=0, ' (0)=0 y"(0)=2.

Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with
constant coefficients using the method of variation of constants

4e %

1 + ef2x :

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

y// _ 2y/ —

with constant coefficients:

a) y(4) _2y/// +2y// — 24:1:2 + 4; b) y// _|_ y/ — (2:1; _'_1) ef:L';
c) vy’ +8y +16y = e " (3sinx —4cosx); d) y” + 4y’ + 5y = 16sinz +17€*".
Exercise 9. Solve the systems of differential equations:
: = 9y — bz, ;= 2 t?
a) fL’ Y Z b) 5U y + 5
y = x — By y = 2z + 3y + 1.
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Exercise 1. Solve the first-order differential equations:

a) 1+ 2°)dz = (1+ 2)(e” dy — e*" dx); b) y = Y3z +y—3;
2y —1
c) 2%y’ = y* + day + 227; d) gy’ = 3$+—y
z+1
Exercise 2. Find solutions to the Cauchy problems:
a)y — 3_2 =z(z+2)e", y(0)= -2 b)Yy —ytgx +y’cosz =0, y0)=1;
T

¢) y'de = (4 —ay)dy, y(1)=1.

Exercise 3. Find general solutions of the differential equations:

1 !
—; ) y" +2 +1=0.
cos2x +sin” x T

a) y// —

5

Exercise 4. Find the solution to the Cauchy problem: 3" =¢e”, (0) =0, ¥'(0) = -

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

coefficients:
a) 49" —y' — 3y = 0; b) 9y" — 63" +y = 0; c) 5y” + 4y = 0.
Exercise 6. Find the particular solution of the homogeneous linear differential equation with

constant coefficients:
y" —y" =0, y0)=0, ¢'(0)=0, y"(0)=-1.

Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with
constant coefficients using the method of variation of constants

y//_3y/+2y: —.
1+4+e

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

with constant coefficients:

a) y¥ —y" = 602" — 24u; b) 3" + 3y’ — 4y = (482 +22)e*";

c) y" —2y' + 10y = e (4 cos 3z — 28sin 3z); d) ¢y =9y’ =9¢” 9.

Exercise 9. Solve the systems of differential equations:

) g; = -7z + v, b) z dr + y — €,
y = —x — Ty y = y — 2
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Exercise 1. Solve the first-order differential equations:

a) (yx* + 52*)dy = (v’x — y°)dz; b) y' = (9z + 25y — 1)°;
2 2

c)y’:xjx'y—y; d)y’:ﬂ.
z° —2xy 2 +y—1

Exercise 2. Find solutions to the Cauchy problems:

a)y ——L— ="z +1), y(0)=—1; b) o —ytgs = —2y'sing,  y(0) =1
x+1 3

c) chydr = (zshy +4)dy, y(4)=0.

Exercise 3. Find general solutions of the differential equations:

"_ 1+2)

; b) y" tgbx = 5y,
z(1+ z%)

a)

Exercise 4. Find the solution to the Cauchy problem: 3" = —18sinycos’y, y(0) =0, 3'(0) = 3.
Exercise 5. Find general solutions of the homogeneous linear differential equations with constant
coefficients:

a) 5y” — 4y = 0; b) 99" 4+ 30y’ + 25y = 0; c) y" + 2y +4y = 0.
Exercise 6. Find the particular solution of the homogeneous linear differential equation with

constant coefficients:
y"+y" =4y —4y =0, y0)=0, ¢'(0)=0, y"(0)=12.

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

constant coefficients using the method of variation of constants

y'ty=—.
COST

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

with constant coefficients:

a) 'V +3y" +2y" = 242° —12; b) y" —4y' + 8y = (16z +12)e™;
)y’ =2y — 3y =20e " cos2u; d) y” +16y = 16(x + 1) + 24 cos 4.
Exercise 9. Solve the systems of differential equations:

L g ;= 2 dy — 8
a1 % o) |7 v ’

y = —6y + y = 3r + 6.
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Exercise 1. Solve the first-order differential equations:

a) (e"—Inb)ctgydy + € Insin ydz = 0; b) v = (cos(4x — 4y + 3)) "
3 2 2x —3
) oy = Y T2 dy o = ETY =9
2"+ z—1
Exercise 2. Find solutions to the Cauchy problems:
a)y' — L =a?sing, y|o|=1; 0y +y =y, y(0) ==
T 2 2 4

c) dv = (8y +8y° —2x)dy, y(4) =0.

Exercise 3. Find general solutions of the differential equations:
2
a) ¢y’ = az[cosg—ksing] ; D) (z+1)y" +y" =z +1.

Exercise 4. Find the solution to the Cauchy problem: 3/%y"+ 4 = 44/, y(o)z\ﬁ, y’(o):\/i

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

a) 3y" — 4y’ = 0; b) 163" 4+ 8y’ +y = 0; c) 4y” — 4y’ + 5y = 0.
Exercise 6. Find the particular solution of the homogeneous linear differential equation with

constant coefficients:

y"—y' =0, y0)=3, ¢ (0)=-1 y"0)=1.

Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with
constant coefficients using the method of variation of constants

x
" / €

y' —y = :
1+e"

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

with constant coefficients:

a) y® — 24 —5y" +6y" = 362 +18; b) 4" — 3y’ = (10 — 62)™;
)y — 2y +50y = 48¢" sinx d) ¢ + 2y’ + 5y = 8e "+ 17 cos 2.
Exercise 9. Solve the systems of differential equations:
a)g:::15y— T, b):l:: -3z — y + t,
y = r — 3y Yy = r — y + L
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Exercise 1. Solve the first-order differential equations:

a) yo’dy — 3xy’dr = 6xdx — 2ydy; b) ¢y = »\3f9x + 3y — 5;
o) zy —y = /x2+y2; d) y’:ﬂ_
dr + 3y —1

Exercise 2. Find solutions to the Cauchy problems:

a) y' —ycosz =sin2z, y(0)=-2 Dy +L=v y=1
T

1
¢) 4y’dr = —(x + e*)dy, y(\/g) =1.

Exercise 3. Find general solutions of the differential equations:

1 1
— > b) y” cthz + =y
sin” z cos” x chzx

a) y// —

Exercise 4. Find the solution to the Cauchy problem: 3" —32y° =0, y(4) =1, y'(4) = 4.
Exercise 5. Find general solutions of the homogeneous linear differential equations with constant
coefficients:

a) 3y" +2y —y =0 b) 25y" + 60y’ + 36y = 0; ) y" =2y + 3y =0.
Exercise 6. Find the particular solution of the homogeneous linear differential equation with

constant coefficients:
y" +y" =5y +3y=0, y0)=0, ' (0)=1 y"(0)=-2.

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

constant coefficients using the method of variation of constants

4 621’

”_6/—'—8 e
v =6y +8y = ——

Exercise 8. Find the general solution of each of the nonhomogeneous linear differential equations
with constant coefficients:
a) y* 4+ 2¢y" + 5¢y” = 60z + 4; b) 3" + 8y’ + 16y = (—64x —16)e"";
c) " +4y’ +20y = e “(4cosdx + 33sin4dx); d) y” — 5y’ + 6y = 40ch2z.
Exercise 9. Solve the systems of differential equations:
6y — 2z, T = x + v,

al” = o) |
y = z — 3y y = 4 + 1y + 10cost.
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Exercise 1. Solve the first-order differential equations:

a) zdy = cosy(In® x — z*)dx; b)y = %/(16x + 3y —2);
3y—x—4
c) 2’y = y* + 6zy + 62°; d) ¢y ==L~ —.
)Y =y ( Yy 3743
Exercise 2. Find solutions to the Cauchy problems:
_ 1 s
)y -2 3y =3 y3)=9 0y +ay =y lta)e”, y0)=2

c) ydxr = (3y cos2y — 2y° sin 2y — 2z)dy, y(0) = %

Exercise 3. Find general solutions of the differential equations:
7’ +6 .
22+ 4

a) y// — b) (1_|_e’[‘)y// _+_ y/ — O

Exercise 4. Find the solution to the Cauchy problem: 3”= 18 cosysin’y, y(1) = g, y'(1) = 3.

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

a) 4y” + 3y —y =0; b) 259" + 20y’ + 4y = 0; c) 4y” + 8y’ + 5y = 0.
Exercise 6. Find the particular solution of the homogeneous linear differential equation with

constant coefficients:
y" +2y" +10y"' =0, y0)=2, Y(0)=1 "(0)=1.

Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with
constant coefficients using the method of variation of constants

y' 4y = ——.
sin 2z

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

with constant coefficients:

a) ' — 2y — 3y =722 +12; b) vy —6y +13y = (292 +19)e *";
)y — 3y +2y =10e” cos 2; d) ¢ —16y = 32 — 162 + 8e "
Exercise 9. Solve the systems of differential equations:

i o= -2z + g, T = 3z + 2y + 4é”,
a) i b) 1.

y = —2bx — 2y y = x + 2.
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Exercise 1. Solve the first-order differential equations:

a) (v° —1)(x + 4)dx — z°ydy = 0; b) y' = (sin(8y — 8z + 1)) %
2 2 —

C)y,:x +2:Uy—y; d)y/:2x—|—y 1‘
20" — 2y 20 —2

Exercise 2. Find solutions to the Cauchy problems:

a)y’+%y=21;lxa y(l):_%§ b) y' + 42’y = 4’1 —2’)e™, y(0) =1

¢) dz = (2cos’ y —2x —sin2y)dy, y(1) = 0.
Exercise 3. Find general solutions of the differential equations:

n __ 5—2(Ztg$.

a) y : b) 1+ 2°)y” + 22y’ = 122°.

sin®
Exercise 4. Find the solution to the Cauchy problem: 3"y’ +16 =0, y(1)=2, /(1) =2.
Exercise 5. Find general solutions of the homogeneous linear differential equations with constant
coefficients:
a) 5y” — 9y’ — 2y = 0; b) 25y” —10y" 4+ y = 0; c) 59" 4+ 9y = 0.
Exercise 6. Find the particular solution of the homogeneous linear differential equation with

constant coefficients:
y"'+3y"+3y +y=0, y0)=-1 y(0)=2 ¢"(0)=3.

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

constant coefficients using the method of variation of constants

x

;e
2 4o

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

1

y t+y

with constant coefficients:

a) y* +2¢y” +10y” =1202° — 122 — §; b) y" —2y" = (8z +2)e™;

c) y" —10y" + 25y = 6e”(cos x + sin z); d) y” +2y +2y =10sinz +¢e .
Exercise 9. Solve the systems of differential equations:

r = 4xr + 10y, T c — 3y -+ sin t,
a) i b) 1.

y = x + Ty y = 2xr — y — 2cost.
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Exercise 1. Solve the first-order differential equations:

a) V4 + 2’ dy + 2(xy® + 4x)dx = 0; b) ¢y = \j16x + 2y — 3;
3 2 .
2y° + 4z 3r+ 3

Exercise 2. Find solutions to the Cauchy problems:

a) y' + gi =Jre', Y1) =0 0)y' —ytgzr =~y cosz, y(0)=1;
T

c) ydr = 2z +4y' e")dy, y(0)=1.

Exercise 3. Find general solutions of the differential equations:

"
2 . b) Z//”+ y _ _ 1.

)y = -
tg® v cos’ x z+1

Exercise 4. Find the solution to the Cauchy problem: 2(y')’=y"(y —4), y(1) =5, y'(1) = —1.

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

coefficients:
a) 7yl/ . 4y/ — 07 b) 25y// 4 70y/ 4 49y — 0, C) 4y// . 8’y/ + 7y — 0.
Exercise 6. Find the particular solution of the homogeneous linear differential equation with

constant coefficients:
y" —7y" + 6y =0, y(0) = 0, y’(O) =0, y”(O) = 30.

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

constant coefficients using the method of variation of constants

x

1
y'+3y +2y =
1+e

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

with constant coefficients:

a) y(5) + 2y(4) +9" =242 —6; b) " + 2y — 3y = (122 +16)e"";
c) vy’ — 6y’ + 18y = e"(24 cos 3z — 8sin 3x); d) y” + 25y = 20 cos 5 — 25z.
Exercise 9. Solve the systems of differential equations:

T = 6x + v, z r + 3y + 2¢,
a) {. b) 1.

y = oS¢ + 2y y = x — y -+ 1.
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Exercise 1. Solve the first-order differential equations:

a) ye* dr + (e*"+ 2)dy = 0; b) y = (6z + 3y —2)";
¢) ay’ —y = 32" +y’; 0y =ZFH D
6r —y—>5
Exercise 2. Find solutions to the Cauchy problems:
a)y +2zy =ze " sinz, y(0)=0; )y +Z = %yQ, y(1) = 2;
Ha

C) ydr = 2(x + y"' Iny)dy, y[—i] =1.

Exercise 3. Find general solutions of the differential equations:

/

a) ¢y’ = rsinx + 2%

1
Exercise 4. Find the solution to the Cauchy problem: 3" —e'™ =0, 3(0)=0, y'(0)= T
8

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

coefficients:

a) 2y” — 5y — 3y = 0; b) 169" — 40y’ + 25y = 0; c) y" + 6y +11y = 0.
Exercise 6. Find the particular solution of the homogeneous linear differential equation with
constant coefficients:

y"—6y" +11y' =6y =0, y(0)=2 y'(0)=6, y"(0)=20.

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

constant coefficients using the method of variation of constants

y'+9y =

sin3z
Exercise 8. Find the general solution of each of the nonhomogeneous linear differential equations

with constant coefficients:
a) y 4+ 4y” + 5y” = 602 + 62 + 2; b) y" — 6y’ + 25y = (—65x — 51)e *";
o)y’ —2y —8y =37e" sinz; d) v —y —2y =12shz.
Exercise 9. Solve the systems of differential equations:
= y — 3z, T o= 2y — = + 1

a) {" 0 1
y = ldz + 2y; y = 3y — 2x.
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Exercise 1. Solve the first-order differential equations:

a) e" Incosydzr + (e"+ 2) tg ydy = 0 b) v = (tg(6x + 6y —1)) %
6y — 6
¢) 32°y" = y* +10xy + 102%; d) o =
vy =y Y V= 19
Exercise 2. Find solutions to the Cauchy problems:
a) 2’y’ + (3 —22)y =32°, y) =1 b) 3 + 2 = %yQ Dr =2
a A

¢) dz = (2y* —x +4y)dy, y(0) = 0.
Exercise 3. Find general solutions of the differential equations:

_ 3—2tgx

Y

a) y” b) y"” ctg2x +2y" = 0.

cos’ x
Exercise 4. Find the solution to the Cauchy problem: 3"= —32sinycos’y, 4(0) =0, 3'(0) = 4.

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

a) 3y” +2y — 8y =0; b) 25y" — 30y’ + 9y = 0; c)y’ —2y’ +6y =0.
Exercise 6. Find the particular solution of the homogeneous linear differential equation with

constant coefficients:
y" —6y" +12y' =8y =0, y(0)=1, (0)=0, y"(0)=4.

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

constant coefficients using the method of variation of constants

x

y//_3y/+2y: €
1+e

Exercise 8. Find the general solution of each of the nonhomogeneous linear differential equations
with constant coefficients:

a) y® + ¢ —10y" +8y" = 48z —12; b) y" — 5y = (10x — 3)e™;

c) vy’ 4+ 2y + 65y = 63e “(cosz +sinz); d) y" — 4y’ + 5y = 6e*— 8cos z.
Exercise 9. Solve the systems of differential equations:

a):&:—5x+ v, b)x'
y = —x — 3y y = x + e + e'.
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Exercise 1. Solve the firs-order differential equations:

a) N2 — 2%y + 22y° + 22 = 0; b) y = Y3z +vy—3;

2 2 .
&) o = & + 3zy + 3y ; d)y/:LyS_
° + 2y 3z —y—8
Exercise 2. Find solutions to the Cauchy problems:
1
a)y —L =" e, Yy =0 Dy ry=gyr y0) =2
Ha

¢) e dz — 2y e dy = —4ydy, y(1)=0.
Exercise 3. Find general solutions of the differential equations:

_ (@42
(* +4)z’

1

sin

a)y/l b)y//tgﬂf—y/:_

1
Exercise 4. Find the solution to the Cauchy problem: 4y°y"+16 = ", y(0)=2v2, 3/(0)=—F.

N

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

a) 9y” — 2y = 0; b) 4y” +12y" + 9y = 0; c) 3y" + 6y + 7y = 0.
Exercise 6. Find the particular solution of the homogeneous linear differential equation with

constant coefficients:

v

y'—y=0 y0)=0 ¢(0)=0 y"0)=0 y"(0)=-4
Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with
constant coefficients using the method of variation of constants
y" + 4y = 4ctg2x.
Exercise 8. Find the general solution of each of the nonhomogeneous linear differential equations

with constant coefficients:

a) 4@ — 3y —4y" = 96z +72; 0) ¥ + 4y’ + 4y = (32z — 32)e™;
c) 4" —10y" + 26y = e *"(20cosz —100sinz); d) 3" +6y’ =24 +6e7".
Exercise 9. Solve the systems of differential equations:

— — 13 [ —2 1,
a)a-c T 1, b)x. r + Yy —+

y = x + by y = 3z + t.
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Exercise 1. Solve the first-order differential equations:

a) 6xdr — 6ydy = 3z’ydy — 22y dux; b) y = (x+9y+5)7
3 2 2 . 3
C) xy/zw; d) y/:af_*_—y'
2y” + 3z 4r —y—3
Exercise 2. Find solutions to the Cauchy problems:
/ 2zy / z’ 2 z’ 2
a)y — = 2arctgz, y(0)=0; Dy +—y=y|—+2|e™", y0)=1
1+ 2° 4 4
. 2 1 v
¢) sin2ydx = 2(cos” y - cos2y — z)dy, y[E] =
Exercise 3. Find general solutions of the differential equations:
a) xy/// =1, b) y/// tgx = y// +1.

Exercise 4. Find the solution to the Cauchy problem: 3" — 50y =0, %(3) =1, %/(3) =5.
Exercise 5. Find general solutions of the homogeneous linear differential equations with constant
coefficients:

a) 3y" — 16y’ + 5y = 0; b) 9y" +6y" +y = 0; c) 9y" + 5y = 0.
Exercise 6. Find the particular solution of the homogeneous linear differential equation with

constant coefficients:

y" +y" =5y +3y=0, y0)=0, y'(0)=1 y"(0)=-2.

Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with
constant coefficients using the method of variation of constants

9e—3x
34e?

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

y”—Sy’ _

with constant coefficients:
a) y — 69" +9y” =108z — 36x + 6; b) " — 4y’ +13y = (—25x —42)e *";
c) vy’ —4y' + 3y =5e* cosx; d) y” + 49y = 42sin 7Tz — 49x.
Exercise 9. Solve the systems of differential equations:
T = y — A4z, T = 22 + 2y + 2¢,
a) i b)
y = 7y — 10z g = 4y + €.
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Exercise 1. Solve the first-order differential equations:

a) V2 — 2’y + 8z + 2xy° = 0; b) ¥ = (ctg(8z + 8y —7)) %
o) zy —y = /2x2+y2; d) y/:w.
e —y—3
Exercise 2. Find solutions to the Cauchy problems:
4
a) y +2zy =22°, y(0)=—1; b)y’+iy=y4 ——iy y@) =1
3z 3 3z

¢) y'dx + 3xy’dy = Inydy, y(—1) =1.
Exercise 3. Find general solutions of the differential equations:

£5-3-2"

a) y" = > : b) (1+ %)y +2zy = 2°.

Exercise 4. Find the solution to the Cauchy problem: y”=232 cosysin®y, y(l):g, y'(1) =4.

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

a) 4y” — 4y’ — 3y = 0; b) 254" + 10y’ +y = 0; c) 4y” + 8y’ + 7y = 0.
Exercise 6. Find the particular solution of the homogeneous linear differential equation with

constant coefficients:
y"+2y" +y =0, y0)=0, y'(0)=2 y"(0)=-3.
Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with

constant coefficients using the method of variation of constants

9 e?):c
14+ e

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

y" =9y +18y =

with constant coefficients:

a) y —6y"” +10y"” = 1202 — 84z + 28; b) " + 4y = (4 —32x)e "
c) vy’ — 4y + 4y = ¥ (2sinz — 5cos x); d) ¢y’ +2y +10y = 9e *— 37sin 3a.
Exercise 9. Solve the systems of differential equations:
r = 8xr + v, T = x + 3y + 3,
a) q. b) 1.
y = 3y; Yy = T — Yy + 1.
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Exercise 1. Solve the first-order differential equations:

a) 3(1+ e')cosec’ xdr = e'tg’ xdy; b) y' = (cos(dy — 4z + 1))
2 _
c) 32y’ = y* + Syx + 427 d) y' = 243y =5 5-
S5r — 5

Exercise 2. Find solutions to the Cauchy problems:

T
€
27

a) 439 y(1) = 1; b) y' — ;yCOS:L‘ = —yl[l +gcosx]e”, y(0) =1;
T

T
¢) dr = (8xy + 32y° — 8y)dy, y(0) = 0.

Exercise 3. Find general solutions of the differential equations:

a) y" =Inuz; b) " th7z =7y,

Exercise 4. Find the solution to the Cauchy problem: 3"y°+25 =0, 3(2)= -5, ¥'(2)=—1.

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

coefficients:
a) 8y” — 10y’ + 3y = 0; b) 9y” — 12y’ + 4y = O; c) 5y” +10y" + 6y = 0.
Exercise 6. Find the particular solution of the homogeneous linear differential equation with

constant coefficients:

y"' 5y +4y =0, y0)=1 ¢(0)=4, y(0)=-1 y"(0)=-16
Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with
constant coefficients using the method of variation of constants
vy +y=—ctg’ 7.

Exercise 8. Find the general solution of each of the nonhomogeneous linear differential equations
with constant coefficients:
a) 4 — 5y 4+ 6¢" = 144z —12; b) " + 3y’ + 2y = (5 —30x)e”;
c) " + 6y’ +25y = e *(16cosdx — 64sindx); d) y” — 6y’ + 8y = 96ch 4x.
Exercise 9. Solve the systems of differential equations:

r = 6y — «x, T = T — y + 8t

a){’ b) 1.
y = x — by y = 5 — v
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Exercise 1. Solve the first-order differential equations:

a) 2’dz — 5sin2ydy = &° sin 2ydy — 2° cos’ ydz; b) v = %j(Q:U —y+1)%;

y2_2xy_x2. d) ,_.’L'_'_Sy_g

C) /: 9 y - .
Y y° + 2zy — 2° 10z —y —9

Exercise 2. Find solutions to the Cauchy problems:

a)y —yln2=2""(cosz—1)In2, y0)=1 by +<L= %?f, y(1) = 3;
T

¢) dr = (y° —ay)dy, y(—2)=0.

Exercise 3. Find general solutions of the differential equations:

22 y' = 2z.

a) vy’ = arctgx; b) y" +—=
T+

Exercise 4. Find the solution to the Cauchy problem: 3" (y —5) = 2(y')’, y(1) =6, /(1) = —1.

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

coefficients:
a) 3y” — 8y’ = 0; b) 169" —8y' +y = 0; c)y’ —2y' +7y = 0.
Exercise 6. Find the particular solution of the homogeneous linear differential equation with

constant coefficients:
y —9y" =0, y0)=1 ¢0)=-1 3"(0)=0 3"(0)=0, 3" (0)=0.
Exercise 7. Find the general solution of the nonhomogeneous linear differential equation with

constant coefficients using the method of variation of constants

16

y" +16y = .
cosdzx

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

with constant coefficients:

a) y® 4+ 2y —5y" —6y" = 721; b) 3" — 6y +10y = (37 +25)e°";
) y” — 3y —10y = (7 cosz — sin x); d) y" —9y =27 -9z + 6.
Exercise 9. Solve the systems of differential equations:

i = -z + v, T = Hbx — 3y + 2e%,
a) q. D) 3. ,

y = —l16z — y; y = = + y + bHe'.
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