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Transformada Bilateral

@ Determine £ {x(t)} e o dominio de existéncia €, para:
Q@ x(t) = t?exp(—4t)u(—t)
@ x(t)=cos(5t)u(—t)

@ x(t)=tsen(3t)u(—t)

m

Q x(t)= —% exp(—at)u(—t) (para casa)
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Propriedade: Z{x(—t)} = X(-s), —x¢€Qx

y(t) = x(—t) = Pexp(4t)u(t) = Y(s)=

= Re(s) > 4

2 =2
(—s—4)3  (s+4)3

= X(s)=Y(-s)=

Qi=-5€Q,: Re(—s)>4 = Re(s)<—4
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x(t) = cos(5t)u(—t)

y(t) =x(—t), y(t)=cos(—5t)u(t) = cos(5t)u(t)

S

= Y(S) = m, Re(S) >0

—S S

X6) =Y = orrs ~ 2em

Re(s) <0
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x(t) = tsen(3t)u(—t)

y(t) = x(—t) = —tsen(—3t)u(t) = tsen(3t)u(t)
Propriedade: Z{tf(£)} = —%F(s), seq,

3

ZL{sen(3t)u(t)} = 219

Re(s) >0

Y(s) = Z{tsen(3t)u(t)} = —% <523+9> - (Szisg)z, Re(s) > 0
—bs —b6s

X(s)=Y(-s)= ((—S)2+9)2 = (52+9)2’

Re(s) <0
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—2s2 4095 —22

¢ :3—1{—}, 1<R <4
S (V. )
—252+9s5—22 A B C
XS = o) o1 Tso1 54
25249522 —15 _ 2549522 -18 _

A=

(s—4) ls=1 —3 (s—1)2 ls=a 9
A(s—4)+B(s—1)(s—4)+C(s—1)>=-2s2+95s-22 = B=0

x(t) =b5texp(t)u(t)+ 2exp(4t)u(—t)
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852 — 435+ 60

g SO0 ) e <
x(2) o) 2<Reld)
852 — 435+ 60 A B C
X)) = 298~ so2p Ts—2 508
A:852—43s—|—60 :iz—Z, C:8s2—43s—|—60 _5_ .

(s—5) ls=2 -3 (s—2)2 ls=s 9
A(s—5)+B(s—2)(s—5)+C(s—2)>=8s>-43s+60 = B=3

x(t) = (=2t +3)exp(2t)u(t) — bexp(5t)u(—t)
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Transformada Unilateral: Determine

@ A solugdo y(t) e o valor de y(0) para que n3o haja transitério em
y +4y = 5cos(2t)u(t)

@ A solugdo y(t) para y —4y =0, y(0)=5, y(1)=10
© A resposta ao degrau y,(t) e a rampa y,(t) (C.l. nulas) para

V457 +6y=x+11%x+30x = (p>+5p+6)y = (p*>+11p+30)x

O As constantes a e b para que a solugdo forgada (regime permanente)
da equacdo y + 5y + 6y = at+ b seja dada por yr(t) =5t+10

@ Determine o valor inicial y(0™) e o valor final y(+) para

Y(s) = 653 + 2452 + 125+ 60
 (s24+4)(s+3)s

Re(s) >0
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y+4y =5cos(2t)u(t), y(0) sem transitério

SY(s)—y(0) +4Y(s) =5 = Y(s):(s+4)5(ss2+4) Syfl

s2+4

Y(s) = 5s +y(0) A s 2 y(0)
C (s+4)(s2+4) s+4 s+4 s24+4 s2+4  s+4
—_——

-2
= % = 2—00 =-1 = y(0)=—-A=1 anula o transitério

1
A(52+4)+Bs(s—|—4)+2C(s+4):55 = B:1,C:§

y(t) = cos(2t) + %sen(2t)
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Solugdo forcada de y + 4y = 5cos(2t)

1
 s+4

1 1
5‘__‘:i:§, 9:4(_—) = —arctan(0.5)
2+41 25 2 j2+4

1
Partindo de y(t) = cos(2t) + 3 sen(2t), tem-se

H(s)

= yr(t) =5|H(j2)| cos(2t + LH(2))

1 ) 1 . 1/1 ) 1 )
y(t) . exp(j2t) + 5 exp(—j2t) + 5 <— exp(j2t) — Z exp(—12t)>

2j
2j+1 2j—1
= 14—; exp(j2t) + J4j exp(—j2t)
V5

1 1
== (5 exp(j2t —arctan(0.5)) + 3 exp(—j2t + arctan(0.5))>

zg cos(2t — arctan(0.5))
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y(t) para y—4y =0, y(0)=5, y(1)=10

$2Y(s)—sy(0)— y(0)—4Y(s)=0 = Y(s)= w

v HO0) A B

(s+2)(s—2) s+2 s-2

_ 2O +y(0) 5 _ 2v(0)+5(0)
—4 4

y(t) = <w exp(—2t) + w@(p(zt)) u(t)

A ., B

y(1)=10 = 40=(10—y(0))exp(—2)+ (10+ y(0))exp(2)

_ 40— 10(exp(2) +exp(—2))
exp(2) — exp(—2)

= y(0)
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yu(t) e y(t) (C.I. nulas), y 45y + 6y = X + 11x+ 30x

24115+ 30

H(s) = oS x(t) = tu(t), x(s):l

52

s2+11s+30 s°+11s+30 5 7/3 -2/3 3

Y,(s) = — 2 e
() (s2455+6)s?>  (s+2)(s+3)s> s> s s+3 s+2

yilt) = (5t + g - % exp(—3t) + 3exp(—2t)) u(t)

s2+11s+30 5 2 6
YU = —— = — i
() (s2+55+6)s s+s—|—3 s+2

Yu(t) = (5+2exp(—3t) —6exp(—2t))u(t) (Note que y,(t) = py,(t))

Verifique (em casa) que y,(t) = /Otyu(ﬁ)dﬁ e determine
h(t) = 27 H{H(s)}
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Determine a, b para que a sol. forcada de

y+5y+6y = at+ b seja dada por ys(t) =5t +10

1 1 a b
ey L yg__ 1 ra b
(s) s2+5s5+6’ (s) (S+3)(S—|—2)<s2+s)
Y(s)= o) + 2H(0) + bH(0) + transitério
52 5
5 10 aH(0) , aH(0)+ bH(0
Vi(s) =5+ = Sg ) aH( )s (0)

L d —(25+5) 5
(0)=g: H(O)=_-H(s)| (s*+5s+6)*ls=0 36
a 30(—5) b
a_ _ b_, _

6 > = a=3% % Tg=10 = b=8

Pedro L. D. Peres (FEEC/UNICAMP) EA616A - 252025 252025



valor inicial y(0™) e o valor final y(+4)

653 + 2452 + 125+ 60

YO = a5 1)

Re(s) >0

y(0 )—SLITOOSY(S)—Q y(+o0) lmsY(s)ﬁ (polos +52,0,—3)

De fato, por fracbes parciais tem-se
y(t) = (5+ 3cos(2t) — 2exp(—3t)) u(t)

Note que

limsY(s)=5  (valor médio de regime)
s—0
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