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1) Resuelva
20 +y —2x =1
+y —3x—3y=2
z(0) =0, y(0)=0
(15 puntos)
Solucién:
2 +y —2x=1= L22' +y — 22| = L[1] = 2 L[| + L]Y'] — 2L][z] = L[1] =
2 (sX(s) — 2(0)) + sY (s) — y(0) — 2X(s) = 1 = 25X (s) + sY(s) — 2X(s) = L =
(25 — 2)X(s) + sY (s) = 1

¥+y —3x—3y=2= L}z + — 3z —3y|=L[2] =
Llz'] + LIy'] - 3L[z] — 3L]y] = [1]
sX(s) —x(0) + sY(s) — y(0) — 3X(s) — 3Y(s) =
(s —3)X(s)+(s—3)Y(s) =

V1]

— =
2

El sistema a resolver es:
(25 — 2)X(s) + sY(s) =

(5 = 3)X(s) + (s = 3)Y () = §
Calculemos | 272 % | = (25— 2)(s—3) ~s(s—3) = (s~ 3)(2s 2~ 5) =

(s —3)(s—2)#0(Asumimos que s # 2y s # 3)

ﬂ_Q 5—3—2s
G-3)(5-2) — (5-3)(5-2)

—5—3 = GeoGebra

s(s—2)(s—3)

x(t) = L1 [ﬁﬁ_g)} = x(t) = %e% — 93t _ %



s—3 2 2(28—2)_ﬁ ds—4-s+3 951 Ceolietn
Y($) = 69622 = o962 ~ 6362 ~ oo = o
ym:£4k§%%$}:ﬁw:_gw+§w_é[]
2) Obtenga la serie de Maclaurin de f(x) = ﬁ
(15 puntos)
Solucidén:
Sabemos que : nZ:jO B" = ﬁ
Si hacemos B = — 22, entonces
LB = = L (— ) = i 2
n=0 n=0
f@)=me =2 (-1
3) Resuelva y' + 2y = 36(t), con y(0) =0
(15 puntos)
Solucidén:
Y +2y=36(t) = L[y +2y] = L[36(t)] = L[y'] + E[ ] =3L[6()]
sY(s) —y(0) +2Y(s) =3e*0 = sY(s) +2Y(s) =
(5+2)Y(s) =3 = Y(s) = 25 = Ceobebray () = £ 2| =372 []
0 ,Sit<m

4) Resuelva z'' +x = f(t), z(0) =0, 2/(0) = 0, con f(t) = {sen(t) Sit> o

(Indicacion: Heaviside(t — a) = u(t —a) = {(1) ’ :: i i Z )
- (15 puntos)
Solucién:
D' ba = f(0) = Lo’ 5] = LF(0] = Lla'] + Lir] = L7 0] =
s*X(s) — sxz(0) — ’(0)—|—X( )= — 2+1:>32X( s)+ X(s) = —ﬁ:

—ST

B (82+1)

_ (% sen(t) + T_tcos(t)> Heaviside(t — ) []

(82 + 1)X(3) = — = X( ) - = GeoGebra

2+1

—ST

(t) = L7 [ - GIIP




