EA616U — Anélise Linear de Sistemas - FEEC - 152025 - Professora: Cecilia 24.03.2025 1

Atividade Extra-Classe (valendo pontuacao extra na prova):

e O exercicio proposto a seguir devera ser feito individualmente, a mao, e entregue com todos os
passos necessarios para compreensao do desenvolvimento.

1% Questao: Utilizando a transformada unilateral de Laplace, determine y(t) para as seguintes equa-
¢oes diferenciais:

a) Homogénea:
i(t) +6y(t) +5y(t) =0,  y(0) =—-1, y(0) = 13;

b) Nao-homogénea:
§t) +y(t) = &) +22(t),  y0)=5, y(0)=4,  z(t)= 5+ exp(=t))u(?).

Observagao: No item b) separe sua resposta nas parcelas devido a entrada nula e devido as condigoes
iniciais nulas e desenvolva-as separadamente antes de somar e apresentar o resultado.

Solugao:
a)
s2Y (s) — sy(0) — 5(0) + 6(sY (s) — y(0)) +5Y(s) = 0
(s + 65+ 5)Y(s) = y(0)s +9(0) + 6y(0) = —s +13 -6 = —s + 7
Y(s) = —s5+7 _ A . B
(s+1)(s+5) s+1 s+5
A= (s + DY (s)|yoy =t o0 =2
B=(s48)Y () 5= oo =3
2 3
Yis)= s+1 B s+5
y(t) = [2exp(—t) — 3exp(=5t)]u(t)
b)

X(9) = £{6+ exp(-0)u(0} = T+ =7 = S

s7Y (s) = sy(0) — 9(0) + sY (s) — y(0) = sX(s) — 2(0) + 2X (s)
(57 + )Y (s) = y(0)s +5(0) +y(0) + (s +2)X(s) — 2(0)

Y(s) = 55+ 9 ( 2) 6s+5 6
Cos(s+1) S(s 1)s(s+1) s(s+1)
Yen Yo, Yag

25 +9 Al A2

}/en = = —
() s(s+1) s +s—|—1
Al = 5Yen(8)]4—o =9
A2 = (s + 1)Yen(s)]s=y = —4
9 4
Yven = - -
() s s+1

Yen(t) = [9 — dexp(—t)]u(t)
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—6 B1 B2
Y = V— — = —
w0 (5) s(s+1) s +8+1
Bl = sYy,(s)],o = —6

B2 = (s+1)Y;,(8)],-_; =6

6 6
Yoo (s) = —-
o(8) = -+ 7
Yao (1) = [—6 + 6 exp(—t)]u(t)
V(g 0P H1Ts 10 _CL 0203 o4
G s2(s+1)2 0 2 s (s+1)2 s+1

Cl= SQYa‘(S)’s:O =10
C3= (s+1)*Yu(s)|,__, =1
652 +17s +10 = C1(s +1)* + C2s(s + 1)* + C3s* + C4s*(s + 1)
65% + 175 4+ 10 = 10s% + 205 + 10 4+ C2s> + 202s* + C2s — s* + C4s> + C4s?
3 0240C4=0=C4=-C2

st 20+4C02=17T=02=-3=C4=3
10 3 1 3
}/Ci(s)—si?_g_ (s+1)2 +s+1
Yei(t) = [10t — 3 — texp(—t) + 3exp(—t)]u(t)

y(t) = (10t — 3 — texp(—t) + 3exp(—t))u(t) + (9 — dexp(—t))u(t) + (—6 + 6 exp(—t))u(t)

Yei Yen Yz

= (10t — texp(—t) + 5exp(—t))u(t).



