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UESTION 1.

A Linear system S is described by:

x(t) S y(t)

g = dx
dt+2y(t)_ dt:t>03
y(0) =0= x(0),
x() =0 for t<Q.

(1) Solve the equation for y(t) in terms of x(t). Then show that S is TI.
(ii) Find the IRF h(t) of S.

QUESTION 2.

Sketch the following signal:

f(t) =0(t-/2) cos (t + m/2) + 2 et Ut+ 1D UG-t + (-t +2) U(-t + 1).

QUESTION 3.

Write down --without proof-- all the properties of the systems with the following input-
output relations:

x(t) - = y(t)

oa

) yO=x®t+ f (t- D2U(T - )x(1) dT.



(i) y(®) - f L0 2] Ue-1) U@ dr, = <t<ee.

QUESTION 4
(i) Let S; be L, TI and Causal. Given:

Ut-2) —= Sy = Ut-2) - (1/2) (t-2)2 U - 2).

Find the IRF hy(t) of S; then compute its output y(t) when the input x(t) below is
applied to it:

" x(0)

(i) System S; is now cascaded with a second system S, described by:

a) —— S, [ b

t
b(t) = J elt-Da(r)dr, -eo<t.

—e0

Find the IRF hy,(t) of the cascaded system S;,. Would you say that hy5(t) = hy;(©)? Why or

why not?




