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Lista 1l

v« Equacoes diferenciais de primeira ordem

1. Determine as solucdes das equacdes diferenciais de varidveis separaveis abaixo:

() y' =y (b) xy' =y ©yy =x Ay =0-y2-y)
(e) y =e¥ 2 ) x*>y?y' =1+x*> (g y' =sec®xsec®y (h) y'=ylnx
3x% +4x+2 yCos X x?
'32’:2 -3 NVyl=2-_- = = k -2 1 =
@M 3x7y =2y(y-3 Gy 20-1) )y 152)2 Dy y
2
(m) y' = D) (M) ¥ +y?’senx=0 (0) Yy =1+x+y*+xy*> (p)y = (cos®x)(cos>2y)
(@ xy' =/1-y? )y = xoe” (s)y' = i ny=
y+eY 1+ y? 1+2y

2. Determine as solucdes das equagoes diferenciais lineares de 1a ordem abaixo:

@ (x+3y)—xy'=0 (b)y' =2y+e* ©y -2xy=x (d)y +3y=x+e2*

ey -2y=x?e>* @By +y=xe*+1 (g xy'+y=3xcos2x) (h)y —y=2e"

(i) xy' +2y=senx () y —2y=e** (k) xy'+2y=senx 1) x?y'+2xy =cosx

(m) y' = x3-2xy (n) y'senx+ycosx=1 (0) xy' +x%y= e 12 (P) A+ x)y +xy=—(1+x?)>?

3. Resolva as seguintes equacoes de Bernoulli:

@ y6x°y*—x+1)+2xy'=0 (b)Y =y+e 3%yt (c)2x%y = y(3* +3x?)
4x
(d) 3y = 2y(/7 +3x?) (e) y’=5y—7 O y'=y-y
(@ x*y +2xy-y3=0 )y =y-y? (i) y-2xy=xy>?
4. Resolva as seguintes equac¢des homogéneas de primeira ordem:
X+ 2+ xy+y? 2 +2x
@y =L (b) 2y - xy' =0 @y =" @y =5
X x x
, 4y-— p 4x+3y , X+3y 2 5
= f = — = h — -3 — =0
() y 27—y )y 2%ty @y =y (h) x7y" = x°=3xy -y
D xy =y+Vx2+y2 (2xy -2y-/x2-12=0 W xy =y+xe’* (DO x*’y-y-xy=0
(m) y' = Y 4 cos? (X) m) xy' = y+/x2+y? 0 xy' =/x2+y2  (p)xy' =y+xe?V'*
X x
) _X+2y ,_Yi-2xy Y X +xy+y?
= = — = t - -
@y ) y 2 (8)y Y )y 2



5. Resolva as equacoes diferenciais de primeira ordem abaixo, determinando um fator integrante

para as nao-exatas:

(@ (x+y)dx+xdy=0

(c)cos xdy=(1—-y—-senx)dx

(e (x> +y?)dx+ (x> +3xy? +2xy)dy =0
@ (y—x)dx+ 2 +x)dy=0

() (x+2y)dx+2x+1)dy=0
(k) 2x+seny)dx+xcosydy =0
(m) (xy*+2)dx+3x*>y =0

(0) ex+y2dx+2yex+y2dy =0
(@ Q-xp)+@xy-x3)y =0
(s) (% +6x) dx+(nx-2)dy=0

(b) (xe¥ +y—x?)dy = 2xy—e’ —x)dx
(d) y(x*> + y*)dx+x(3x*>-5y*)dy =0
() dx+cosydy=0

(h) Bx®+y)dx+(x+4)dy=0

., 3x*-y
Wy = x—3y?
M By*-x*+1)dx+2xy=0

(M) 2x+3y)dx+x3dy =0

2y° 3y°
(p) (3x2tgy—x—3; +(xgsec2y+4y3+x—y2 y' =0

M A-xy)y =y>

) 2y° +2)dx+3xy*dx=0

6. Resolva os itens abaixo sobre fatores integrantes:

(a) Determine todas
(y’senx)dx+ yf(x)dy =0.

as funcdoes f que tornam exata a equacdo diferencial

(b) Aequacao g(x)dy+ (y+x)dx=0tem h(x)= x como fator integrante. Determine todas as

possiveis funcoes g.

(c) A equacgdo e*secy —tgy+ ¥y = 0 tem um fator integrante da forma f(x,y) = e**cosy.

Determinea e resolva a equacgao.

(d) Determine um fator integrante da forma h(x, y) = x"y"" para a equacao

y* +)dx+x(y* - 1)Inxdy =0

e resolva-a.

(e) Determine um fator integrante da forma p = u(x + y?) para a equagao

Bx+2y+y)dx+ (x+4xy+5y*)dy=0.

7. Mostre que y; é solucao de cada uma das equagoes de Ricatti abaixo e encontre a solucdo geral

para cada uma das equacdes:

@y =1+x>-2xy+y*>, y1=x

(c) 2y’ cosx = 2cos? x —sen®x + y?, y; =senx

e x*y —x*y?+xy+1=0,y =x""

(b) x?y' = —1-xy+x*y?, y1 =x7!

d) x*y +y>+xy=3x%y1=x
)y —1-x*+2xy-y*=0,y1=x

8. Resolva os seguintes problemas de valor inicial:



(@) y' —y=2xe?, y(0) =1 (b) y' +2y=xe 2, y(1) =0
(©) x>y +2xy=cosx, y(m) =0 (d) xy'+2y=senx, y(m/2)=1

e y=x+yy0=1 (f) (cosx)y' —(senx)y =1, y(2n) =
2
Q¥ =y4y0)=1 (h) y’:m,ym):l
) ’_M 0)=-1 G) ’_w 0)=1
y = 2y—2 » yW) = JJ/—1+2y2,y =
2x y3
vV = , =_2 DV = , =1
() y yrly y(0) Dy 1= 2xy2 y(0)
v¢< Respostas

(1)
(a)yEOey:ﬁ; b)y=Cx; () y=+Vx2+C;(d) y= LyEZ,y:—giij;

(€ y=3InRe*+C); () y=/ 3x2—+Cx; (g) 3seny —sen3x =3tgx+ C; (h) y = C(x/e)*

(i) y=0,y=3ey= I_C?W; G) y? -2y =x3+2x%+2x+C; (k) In|y| + y*> =senx + C;

1) 3y*>-2x>=C; (m) 3y*>-2In|1+x3=C;(m) y=0e y=(C—cosx)™}; (0) y=tg(x+ x?/2+ C);
(p) y=(1/2)arctan(x + (1/2)sen(2x) + C); (q) y =*1 e y =sen(In|x| + C);

M) Y2 —x*+2¥—e ) =C;(5)3y+y°—x3=C; () Y’ +y=x*+ C.

(2)

(@ y=Cx’-3; (b) y=Ce** —e*; (c) y=-1/2+Ce" L (d) y=Ce3 + (x/3) — (1/9) + e72%;

(€) y=Ce** +x3e**/3; (f) y=Ce ™ +1+x*¢7*/2; (g) y = C/x+ (3c0s2x)/(4x) + (3/2)sen2x;

(h) y = Ce*+2xe*; (i) y = (C—xcosx+senx)/x%; (j) y = (x+C)e**; (k) y = (C—xcosx+senx)/x?;
1) y=(C+senx)/x% (m) y= %(xz ~1)+Ce™; n) y=C(0) y= e~ 2(In|x| + C);

senx’
_ C-15x-10x3-3x°.

)y ="

3)

6
@ y=0,)" = grgrem D) y =0,y = 55=: (@ y=0,)° = ¢ @ y=0,y= 2
(e) y=Ce'%* + 20;;22,(f)y +(Ce+1)7 2% (@ y=2/5x+CxH V35 (h) y=1+Ce™7 L
(i) y=(=1/2+Ce*)1

4)

(@ y=Cx+xIn|x|; (b) y= Cx?; (c) arctan(y/x)—lnlxl C,dy= Cx%(1 - Cx)—l
@ ly—xl=Cly+x ) |y+x|(y+4x)2 C; () —325 =C+Inlx+yl; (h) 25 +Inlx| =

X+ x+y

@) y+vx2+y2=Cx?’sex>0ey—/x2+y2=—Cse x<0; (j) 2arcsin(y/x) —In|x| =
& eV *—In|x|=C; () \/1+ (y/x)%2 = Cx; (0) tg( )=In|x|+C; (p) y = (1/2)xln(21n|x|+C);
(@ y=Cx?-x;(x) y= ng, (s) y+xIn|y|=Cx; (t) y = xtg(C +Inx);




(5)
(@) X2 +2xy =C; (b) x> + y?> +2xe¥ —2x°y=C; (c) y = =225 —; (d) y3(x* - 2) =Cx;

secx+tgx’

. _ x2+C .
x+4 5 () Y= 3020

) ) 15x —-3x° +5x3 =C; (m) x*3y? +2x%"3 = C;

(e) x> +3xy? = Ce™3; (f) y = arcsin(C — x); (g) 4xy xt—yt=0;(h) y=

HDxy-x3-y¥=C W y= arcsm(

M) y= CZ;{‘; (0) y=+VC—x; (p) X*tgy+y* +? =C; (@ y*—2xy+In(x*) =C; () xy—In|y|=C

(s) yln|x|+3x> -2y =0; 1) ¥*’(y*+1)=C

(6)

(@ f(x)=C—2cosx; (b) g(x) =%+%; () a=-1,x+e *seny=C;
dn=-1,m=-2, (y2+1)lnx:CyeyE(); (e) u(X+y2):x+y2;

(7)

@y=x+(C-x)"5 b y=x1+2x(c-x*)"1; () y=senx+ (Ccosx— (1/2)senx) " !;
(d) y=x+4x@Cx*-1) L@ y=x1+2x(C-x>)"5 ) y=x+(C-x)!

8

(@) y=3e*+2(x—1e**; (b) y=(1/2)(x*> - 1)e">*; (c) y = x *senx;

(d) y=x"?@*/4-1-xcosx+senx); () y=2¢"-x-1; () y=Z; (@ y=(1-x""
(h) y=(1+@2/3)In(A+x*)V% () y=1-vVx3+2x2+2x+4; () In|yl + y¥ = 1 +sen x;
k) y=-@In(1+x*) + 4% 1) xy* ~Inly| =




