Problems on ordinary differential equations
ODE with separated variables
1. Find general solution and particular solution satisfying initial condition
a) Xx+yy'=0,y(0)=1

b) i+£y’=0, y=-1
X+1 vy

1 1
) -———y'=0,y(-1)=2
X y-1

d1+e’y'=0,y@) =0

e) 1+ Ly’ =0,y(0)=0
y+1

f) Xx—1+ iy’ =0,y(0)=2
y

1 .
g) 1+ y2+ly =0,y(0)=1

h) %+ 2y y'=0,y@l)=-2

1-y?

g+ Ly_oy0=1

Yxrt oy
i) tanx+%y’=0, y(0)=1
Solutions:
a) Y1:\/C_7,YZZ—W,Xe(—\/a\/z),0>0,ypZW,XE(—LD
b) yzxiﬂ,XE(—oo,l)orXG(—l,oo),c;tO,yP:X_—i,x.e(—l,oo)

c) y=1+cx,xe(—»,0)or xe(0,),c#0,yp, =1-x,X € (—0,0)
d) y=In(c—x),xe(-»,c), ceR,yp, =IN(2-X), X € (—»,2)

X

e) y=-1l+ce*,xeR,c#0,yp =-1+e ", xeR

XZ 2

f y=ce 2 ,xeRc#0,yp=2¢ 2 ,xeR
y=tan(c—x),xe(c+(2k+1)z/2,c+(2k+3)7z/2),ce R,ke Z,

8y —tan(e/4—x) xe (-7/43714)
Y =v1+eX,y, =— 1+cx,xa(—%,0} c>0,0r xe (0,0),c>0,
h)

or X e (-=,0),c <0,0r xe (0,—%), €c<0,yp =—v1+3x,x€(0,)

) y=(c—x+1)2,xe(-1o),¢>0,yp = (2—/x+1)%, x e (-1,»)
y=ccosx,Xxe(-z/2+kr,x12+kr),c#0,keZ,
Yp =COSX,X € (—7/2,712)



ODE with separable variables
2. Find general solution and particular solution satisfying initial condition

a) 2y-y'=0,y(0)=-1

b) 3y —(x-1)y'=0, y(0)=-2

c) 2¢¥+y'=0,y(2)=0

d) @+ y)x+x%y' =0, y(-1) =1

e) Jy—xy'=0,y@)=1

f) ycosx—sinxy' =0, y(x/2)=2
g) Yinx+xy'=0,y@®)=1

y2+1

h) —-2yy'=0,y@) =1

) yZ+1+xyy' =0, y1) =3
) 4-y?+2xyy'=0,y()=-1
Solutions:

a) y=ce® xeR,ceR,y, =—e* xeR

b) y=c(x-1)°3xeR,ceR,yp =2(x-1)°xeR

) y=-In(2x+c),xe(-Cc/2,0),ceR,yp =—In(2x—-3),x € (3/2,0)
y=-1+c/X,Xe (—x,0),0r xe (0,0),c#0,ys =-1XeR,
Yp =—1-2/X,X € (—,0)

e) y=(c+x)%xe(0,0),ceR,ys =0,xe<0,0),yp = (v/x -1)% x € (0,00)

f) y=csinx,xeR,ceR,yp =2sinx,xeR

c

g) y:e;,XE (=0,0),0r xe (0,0),c#0,ys =1, XxeR,yp =1, xR
y; =vJex-1,y, =—Jcx—1,xe(-»o1/c),c <0, or x e (1/c,»),c >0,
Yp =v2X-1,x € (1/2,0)

Y, = fx—cz—l,y2 =— /;—2—1,Xe (—\/E,O) or Xe (0,x/E),C>O,
i)
Yp = /Xiz—l,Xe(O,Z)

y; =v4+cCX,Y, =—J4+CX,Xe(—o,—4/c),c<0,0r xe (-4/c,»),c>0,
Vis =2,X€R, Y6 ==2,X€R,yp =—V/4-3X,X € (—0,4/3)

h)

j)



Linear differential equations of order 1

3. Find

general solution and particular solution satisfying initial condition

a)y'—y=e”,y(0)=1

b) y'

oy

d vy

e) y -

Loy 1
f) Yy +—==——,
)y - X y

g) Y
h) y'

—2xy =xe*, y(0) =1
+Ly:ex, y(0) =1
x—1

+iy:(x+1)2, y(0)=1/5
X+1

2 3

Yo =2

X X

=2

—ycosx =cosx, y(0)=-1

—cotgx =sin®x, y(z/2) =0

i) y'—ytanx=xcos®x, y(0)=1

j) y’+iy:sin X, ¥y(0)=0
X+1

Solutions:

a)

b)

c)

d)

j)

y=ce*+e?* xeR,ceR,yp =e?*,xeR
2 2
2 X 2 2 X 2
y =ce” +?eX ,XeR,ceR,yp, =—¢" +7ex ,XeR

y:LJrX;Z X,xe(—oo,l),orXG(l,OO),CeR,yp=X—_19X'X€("°°’1)
x—1 x-1 x-1
3
y= ¢ 2+(X+1) , X € (=0,—1),0r xe (-, »),ce R,
(x+1) S
_(x+1)®

lX _ll
Yp 5 € (-1,)

y =cx? —1/x,x e (—0,0) or x € (0,),c € R, yp =3x? -1/, x € (0,0)
y=ce 2 +1xe(0,%),c R, yp =e>2* x e (0,00)

y=ce™ -1 xeR,ceR,yp =-1,xeR
xsinx_sin XSin 2x
4

xsinx  sin xsin 2x
2 4
y = CCOSX + XSiN XCOSX +C0s” X, X € (-7 /2 +km, w/12+kz), ke Z,ceR,

y=csinx+ ,Xe (kz,(k+)rx),keZ,ceR,

yp:—%sinx+ X e (0,7)

Yp = XSiNXCOSX +C0S? X, X € (-77/2,712)
C—COSX — XCOSX +Sin X
y= , X € (—oo,—1) or xe (-1,»),c e R,
X+1
_1-cosx—xcosx+sinx

b=
Xx+1

, X € (=1,)



