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Lista 3

v« Equacoes diferenciais lineares de segunda ordem

1. Resolva as equagoes diferenciais abaixo:

@y +2y'+y=0 b)) y"—4y'+4y=0 (©@y"-y"+y -y=0
(d)2y" -4y -8y =0 () y" =9y +20y=0 (f)2y"+2y'+3y=0
(g) y///_3y1/+3y/_y:0 (h) y(lv)+y:0 @) y(v) +2yw+y/:0
G) y'-2y'+2y=0 & y'"+4y=0 M y"+4y'+5y=0

2. Verifique que y; é solugdo da equacgdo dada e determine, a partir de y;, outra solucdo y, da
equacao, de forma que o conjunto {y; (x), y»(x)} seja linearmente independente.

(@ x*y"+xy -4y =0, y; = x* (b) 1-x2)y"+2xy -2y=0,y1=x
1
©y"- ﬁy' toV=0n=x (d) x*y" +2xy' -2y =10, yn=x
(e xy"+3y'=0,y, =1 ) x*y" +xy' + (xz— Z)y =0,y =x1/?

@ xy"'-Q2x+1y +(x+1Dy=0,y1=¢° (h) y"—4y' +12y=0, y; = e*
i) x%y"+2xy' =0,y =1 G) x>y +3xy' +y=0,y1 =x~
K x*Y —x(x+2)y'+(x+2)y=0;y1=x 1) A-x>)y"-2xy +6y=0; y; =3x*>—1

1

3. Considere a equacao diferencial
xy"'—(x+n)y +ny=0,
onde n é um inteiro ndo-negativo.

(a) Mostre que y; = e* é solucao da equacgao.

(b) Mostre que y, = Ce* [x"e *dx, C € R, é uma solucdo da equacado dada e {y;, y»} € linear-
mente independente.

(c) Estudeoscasosn=1en=2.

4. Resolva as seguintes equac¢des de Euler em (0, +00):

1! /!

@ x*y"+xy' +y=0 (b) x>y" —3xy'+4y=0 (c) x*y" +3xy'+10y=0
(d) 2x%y" +10xy'+3y=0 (e) x*y"+2xy' —12y=0 (f)2x*y"+3xy' —y=0
(@ x*y"+5xy +4y=0 (h) x*y"+xy' +y=0 (i) x?y"+4xy +2y=0
G) x*y"—xy' +y=0 & x*y"+3xy' +5y=0 () 2x*y"—4xy'+6y=0
(m) x*y" -5xy'+9y=0 () x*y"+2xy'+4y=0 (0) x*y"-2y=0



5. Determine a solucdo geral das seguintes equacoes lineares de segunda ordem nao-homogeéneas:

@ y"+2y' +y=e*Inx (b)y' -2y —=3y=64xe™™ (c)y'+2y +5y=e*sec2x

d) y"-2y'=12x-10 (e) y'+y=2cosx ) y'+2y +y=3e"*

@ y'+2y'+2y=e"*senx (h) y"+4y=3senx (i) y"+ 10y +25y = 14e75%

G) y' -4y = x*e** k) y"+y —2y=8senx 1) y" -3y = x+cosx

(m) y"" —2y" +y" = x3 my"-y=x3-1 (0) y' =2y =2e*(cosx—senx)
(p) y' -3y —4y=2senx (@ y" -3y —4y=4x? ) y' -5y +6y=2e*

(s) y" +9y = 9sec?(3x) ®y'+y=tgx (W y" -4y +4y =

(v) ¥ +4y = cossec2x (w) "+ y=secx x) ¥ —3y' +2y=e"senx

(Y) xy// _y/ — 3x2 () xzy// +xy/_y — x2

6. Determine a solucao geral das seguintes equacoes lineares de segunda ordem nao-homogéneas
(com coeficientes varidveis):
(@ (x*-1)y"-2xy +2y=(x>-1)*> (b) x*y" —2xy'+2y=4x>
(©) x*y"+7xy' +5y=x (d) x?y" - x(x+2)y' +(x+2)y=0
e xy'—(1+x)y +y=x?e** () x*y" +xy' + (x* = 1)y = 3x3%sen x (Use o exercicio 1(f))

7. (Principio de superposi¢do) Se y; e y» sdo solucées de ¥y’ + f(x)y' + gx)y=h1e y"+ f(x)y +
g(x)y = hy, respectivamente, mostre que y = y; + y2 é solucdo de y" + f(x)y' + g(x)y = hy + hs.
Use este fato para resolver:

@y +3y +2y=e"+e** (b)Y +y=cosx+8x>

Y¥ Roteiro para resolver uma equac@o diferencial linear de segunda ordem y”’ + py'+ qy = f (via
método de variacdao dos parametros):

1. Encontre solucées linearmente independentes y;,y» da equacdo homogénea associada y” +
Py’ +qy=0;

2. Calcule o Wronskiano W (yy, y») = det (ﬁ ﬁ );

3. Asolugdo geral da equacdo é soma de uma solugdo particular com uma solugdo geral da equacao
homogénea associada:

vof ) (f nf )
=—|| —=——dx|n+|| =————dx|y:+Ciy1 +C
Y (f W,y )T W,y @RI T R



v¢ Respostas
(1)

(@) y=Cie ™+ Coxe™; (b) y = C1e** + Coxe*’; (¢) y = Cre* + Cpsenx + C3 cos X;

(d) y = e*(Cisen (v3x) + C> cos(v/3x)); () y = C1e>* + Cre*;

) y= e"C/Z(Clsen(‘/—gx) +C cos(?x)); (@) y = Cie* + Crxe* + C3x?e”;

h)y=C cos(‘/_x) + Cgsen(‘/—x); (i) y=C1+ (Cy+ Csx)cosx + (Cq + Csx)sen x;

(G) y=C,e*cosx + Cre*senx; (k) y=Cisen(2x) + Cacos(2x); () y = Cie ®*cosx + Cre **sen x.
(2

@y2=x%(b)y,=1-% ln(“x) (©) yg =% (d) yo=x2 () yo= x 2 () yo = x 2 cosx;
@p=ex50) p=e250p=x%§p=x"hxg K yp=xe51 y = %Tx + ?’xg%lln(ﬁ) (Dica:
Escreva
- =A L + 1 ) +B(L+L
(Bx%—12(1 - x?) (V3x-1)?  (V3x+1)? 1-x 1+x)’

4)
(a) y = Cicos(Inx) + Cosen (Inx) + 1; (b) y = C1x* + Cox?Inx; (c) y = x 1{C cos(In x3) + Cysen (In x3)};
dy= CLa 25 + a2+ () y=Cix3+Cox™
() y=Cix2+ Cox7Y (g) y = x72(Cy + C2Inx);
(h) y= Cycos(Inx) + Cosen(Inx); () y = C1x 1 + Cox™2;
() y = C1x+ CoxInx; (k) y = C1x ' cos(2In x) + Cox"'sen (21n x);
1) y=Cx3?cos (@lnx) +C1x%/2sen (@lnx);

(m) y= C1x3+ Cox®Inx; (n) y= C1x Y2 cos (@lnx) +Cox Y2sen (@lnx); (0)y= Cix 1+ Cox?
(5)

(@y= % e *lnx-— 3 x2e ™+ Cre * + Crxe ™ ; (b) y= —e *@8x%+4x+ 1)+ Cie ¥ + Cre®%;

() y=s3xe” sen2x+ e‘xc052x+ Cie*cos2x+ Cre¥sen2yx; (d) y = —3x* +2x+1+C; + Cre%%;

(e) y=xsenx+ Clsenx+C2 cosx; (f) y= (3/2)x2 X+ Cle T+ Coxe™;

(@ y=(1/2)e *{cosx(x — (1/2)sen2x) + sen3x} + Cie *senx + Cre”*cos x;

(h) y=Cjcos2x+ Cysen2x + senx;

(i) y=e ¥ (7x*+ Cix+ C2); () y = ¥ (x3/12— x?/16 + x/32 — 1/128 + C}) + Coe™>%;

k) y=Cre* + Cre™2* - (2/5)(3sen2x + cos2x); (I) y = C; + Coe>* — (cosx +3senx)/10 — x*/6 — x/9;

(M) y=Cy+ Cox+12x% +3x3 + x*/2+ x°/20 + (C3 + C4x) €%;

(n) y=Cre*+e™*/2 (Cz cos ‘/7§x + C3sen ‘/7§x) —x3-5;(0) y= Cre"V2 + Ce™*V2 + e*sen x;

(p) y=(1/17)(3cos x —5senx) + C1e** + Cre™; (@) y = —x* + (3/2)x — 13/8 + C1e** + Cre™;
@) y = e* + C1e3* + Co%%; (s) y = C; cos3x + Crsen3x + {(sen3x) (In(sec(3x) + tg (3x))) — 1};
(t) y = —In(tgx +secx)) cos x + Cysen + Cosenx; (1) y = —e 2*Inx + Cr e~ 2* + Crxe™2%;
(v) y = (3/4)sen2xIn(sen2x) — (3/2)xcos2x + Cisen2x + Cp cos 2x;
(w) y = xsen x + cos xIn(cos x) + C; cos x + Crsen x; (x) y = (€*/2)(cos x —sen x) + Cy e + Cre**
() y=x+C1x*+Cy; (z) y= x*/3+ C1x+ Cal x

(6)
(@) y=Cix+Co(x*+1) +x*/6 — x?/2; (b) y= C1x+ Cox? +4x%Inx; () y = Crx~ 1+ Cox™> + x/12;
(d) y = C1x+ Coxe® —2x% (e) y = C1(1+ x) + Coe™ + (1/2)e** (x — 1);
(f) y=Cix V% cosx+ Cox™'?senx — (3/2)x V2 cos x;

(7)
(@) y=e*/6+e>*/12+ Cre * + Cre 2% (b) y = ((1/2)x + Cy)senx + Cy cos x + 8x? — 16



