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(Systems & Laplace Transforms)
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1) — Calculate the output signal y(t) of 2 continuous linear time invariant (LTI) systems
connected in cascade, with input signal X(t) and the responses to the unit impulse hy(t)
and hy(t).

Svstem 51 System S

X(t) y(®

=l hy(t) —+ hyt)

a) x(t):e‘t-ul(t), hl(t):ul(t)_ul(t_l) e hz(t):uo(t_l)
b) x(t)=u,(t) , hy()=t-(u,()-u,(t-1)) e h,(t)=u,(t-2)

2) — Find the response to the impulse h(t) of a continuous linear time invariant (LTI)
system which the response to the unit step Us(t) is r(t).

x(t)=1u,() Y =" y(t) = s(t) = response to g

the unit step u,(t)

a) r(t) =1—%-e‘2t +cos(4t) b) r(t)=1-2¢"4 +%-cos(4t)

3) — The systems S1 and S2 below are LTI (linear time invariant) system. Correct / say
what is wrong in the expression of y(t), the output signal (i.e., response of the
system).

| Sistema 54 Sistema S I

x(t) = cos(2t) + e~ X(iﬁ, h,(t) W byt y(t)

y(t) = { hy () * 2cos(2t) * h, (t) + h, (1) * %Zt*hl(t)} """"""""""""""

4) — Using the theorems IVT and FVT calculate X(0") and X(e0) for each one of the
signals X(t) which Laplace transform X(S) are given below:

_3s+2 B ®
a) X()= s2 +5 d) X(5)= (s+a)2+w? "
b) x(s):sz_i2 e X(s):&
s?+s ) (s+a)’ +o°
1 n!
X = =
0 %0 s° DR (s+a)"
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5) — Using the properties of the Laplace transforms show that:

, - 1
stee at}z—
3) (s+a)’

b) 1 12 _e-at}

2
 (s+a)’

[, -at 6
C) vit-e = 4
(s+a)

:(s+a)

(__n -at n!
d “|t-e —T

e) se x(t)=e *.sinwt, t>0, then

()]

L

f) se x(t) =e " .cos ot, t>0, then

(s+a)

O =Frar+o?

6) — Find the inverse Laplace transforms x(t) = :/"1{X(s)} for the signals which
Laplace transforms X(s) are given below:

_ (s+3)
) XO= 1 n6+2)

8s® +14s-8
b) X(s) =
) X6 (2s° +10s2 +12s)

5s® +33s% + 445 -8
c) X(s)=
9XO) (2s° +10s +125)

1
R S

1
e) X(s)= (m)

s +5+3

f) x©) = (s+1)°

2s* +7s% +10s? +4s +1
(s’ +3s* +3s° +57)

g) X()=

s®—38s—77

X =
h) X() (s* —33s° —100s — 84)



http://webx.ubi.pt/~felippe/disc1/aseng_homework_p.htm#homework�

J. A. M. Felippe de Souza Signal Analysis - Homework 05

Signal Analysis — Homework 05
(Systems & Laplace Transforms)

———

e
—
FACULDADE
ENGENHARIA

7) — Find the solutions of the ordinary differential equations below:

X(t) o O
input output

a) Y"+2y(t) =x(t) , zero initial conditions, that is, y(0) =0 e Y'(0) =0, input
X(t) = unit step.

b) y"+3y’+6y(t) =0 (EDO homogeneous), initial conditions Y(0) = 0 and

y'(0)=3.
d3—y+3ﬂ+3d—y+y(t)—ﬂ+d—x+3x(t) initi iti -
C) e qt2 at a2 dt , zero initial conditions, that is,

y(0) =0, Y'(0)=0 e y"(0) =0, input X(t) = unit step.

d? d? d d2x .dx
d) dtZ +10 dtzl +33d_)t/+36y(t) =—F—3E+X(t), zero initial conditions,
that is,

y(0) =0, y'(0)=0 e y"(0) =0, input X(t) = unit step.
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