Linear differential equations of order 2 with constant coefficients

1. Find general solution of differential equation:

a) y'-y'-2y=0
b) y"+5y'+6y=0
c)y'—4y'=0

d y'—4y=0

e) y'=2y'+y=0

f)y"+6y' +9y=0
g) Yy +2y'+5y=0
h) y"+4y =0
Solutions:
a) y=ce?*+c,e *,xeR,c,c, R
b) y=ce ¥ +c,e* xeR,c,C, R
o y=c¢ +ce¥,xeR,c,c, R
d) y=ce” +c,e ™, xeR,c;,C, R
e) y=ce*+c,xe*,xeR,c,c, eR
f) y=c,e > +c,xe>*,xeR,c,C, €R
g) y=ce *cos2x+c,e “sin2x,xe R,c;,C, €R
h) y=c,c0s2x+cC,sin2x,x € R,c;,C, €R
2. Find general solution of differential equation using method of variation of constants:

X 2X

4 1 " ' e
2 b) Y'+y=—— o ¥ -4y +dy="+
X“+1 sin X X

a) Y'+2y'+y=
Solutions:

a) y=e(c, ﬁuczx—%ln(x2 +1) + xarctanx),x € R,¢;,¢, € R

b) Y =C; COSX+C, Sinx—xcosx+sinxInjsinx|, x e (kr, (k +1)n),k e Z,c;,c, R

¢) y=e?(c, +Cx—x+xIn|x),x € (—,0),0r (0,:),c;,c, €R
3. Find general solution of differential equation using the special form of the right side term:

a) y'-y-6y=4 b) y'-2y'+y=3 o) y'-2y'=5

Solutions:
_ 2
a) y=ce¥ +ce -3Xe R,c,,C, €R
b) y=c,e*+c,xe*+3,xeR,c,C, eR

) y=¢, +Ce* —gX,XE R,C;,C, € R



4. Find general solution of differential equation using the special form of the right side term:
a) Y +4y=2x+4 b) y'—4y +4y=4x*+4x Q) y'+y =6x-1

Solutions:
. 1
a) Y =C;C0S2X+C,sin 2X+§X+1,Xe R,c;,C;, €R
5]
b) y=c,e”* +c,xe® +x +3X+§,X€ R,C,,C, €R
) y=¢ +Ce ¥ +3x*-7x,xeR,c;,C, €R

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

a) y'—y —2y=4e b) y"+y=5e%
c) y' -2y =4e* d) y' -2y +y=4e*
Solutions:

-2X

} e
a) y=ce *+c,e? + ,xeR,c;,C, €R

. 1
b) y:c1c032x+czsm2x+5e3x,x»e R,c;,C, R

) y=c, +c,e” +2xe”*, xeR,c,C, €R
d) y=ce* +c,xe* +2x%*,xeR,¢,C, €R

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

a) y'—4y' +3y=(x+1)e" b) y'—4y +3y=(x+1)e*

o) Y -2y +y=(x+1)e*

Solutions:
a) y=ce*+c esx+(1x+l)e‘X xeR,c,,C, eR
1 2 8 32 ) 1112
X 3x 1 2 3 X
b) y=c,e” +c,e (_ZX —Zx)e ,XeR,c;,c, eR

) y=ce*+c,xe” +(%X3+%X2)GX,X€ R,C.,C, € R

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

a) y"+4y' =cosx+sinx b) y"—4y'+5y =sin2x
c) y"+4y=co0s2x d) y'—y —2y=e”sinx
Solutions:

- 5 3 .
a) y=0, +Ce ¥ ——cosx+-=sinx,xeR,c;,C, eR
17 17
_ 2x 2X i 8 1 .
b) y=cCe°" cOSX+C,e“" sinX+—Ccosx+—sinx,xe R,c;,Cc, eR
. 1 .
c) y:c10032x+czsm2x+zxsm2x,xeR,cl,czeR

- 1 3 .
d) y=ce X +ce* +eX(—Ecosx—Esmx),xE R,c;,C, €R



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

Q) y'+2y'+2y= y(0)=-1y'(0) =1

X cosx

" ’ X 5 [ 7
b) y'-2y' +y=¢° YO =7 YO =7

c) y'+y' =4x+1 y(0)=-1y'(0)=-3

d) y"+2y'+2y=cosx, y(0) :%, y'(0) = —g

Solutions:

y =e7%(c, COSX +C, sin X+ cosx Injcosx| + xsin x),

a) general solution - -
Xe (—E+kn,§+kn),k €Z,c,C, eR

. . _ . T T
particular solution y, =e™(—cosx +cosxInjcosx|+ xsin X),XE(—E,E)

3x
b) general solution y=ce* +c,xe* +

,XeR,c;,c, eR

3x
particular solution  y, =e* +T’ xeR

c) general solution y=c, +c,e * +2x?> —3x,xe R,¢;,¢, €R

particular solution 'y, = 2x?% —3x +1,xeR

_ Cx - 1 2 .
d) general solution Yy =cC,e *C0OSX+C,e *sinXx+=cosx+—sinx,xeR,c,,c, eR
1 2 5 5 1172

. . x - 1 2 .
particular solution y=—e Xsmx+gcosx+gsm x,XxeR



