Question 1
(1) (10 pt) The TPOP relation of a L system S is:

y(t) = ‘/_O; t(t — T)u(t — 7)z(1)dr, t € (—00,00),

where

z(t) = [S] = y(2)-

Write down the IRF h(t,7) of S. Then compute its output y(¢) given that
its input z(t) is
z(t) =u(t)u(3 —1t), t € (—o0, 0).

(i) (5 pt) Sis: TV? TI? C? NC?



Question 2
Compute

y(t) = f_ Z h(t — o)u(t — o)z(o)do,

for

(i) (5 pt) h(t) = tu(t), z(t) = e tu(t — 5).



Question 3
(i) (2pts) Find the even and odd parts of this function

g(t) =t(2 = 1%)(1 + 4t?)

(ii) Given the signal:

8(1)

A
1

Graph these signals:

(a) (2pts) g(2t + 3)
(b) (2pts) g(—2t + 3)

(c) (2pts) g (4 +1)



Question 4

The IPOP of system S is:

y(t) = /; e "z(t—71)dr, te (—o0,00)

(i) (3pts) Find IRF h(t, 1)
(ii) (3pts) State properties of S: TV/TI? C/NC?
(iii) (4pts) Find output due to 6(t — 2) + u(t — 3).



Question 5
Let system S; be described by the IPOP relation:

t
y(t) =/ e~ a(1)dr, t € (—o0, 0)
z(t) = [51] = y(t)
and let system Sy be described by the IPOP relation:
v(t) = [Sa] = w(t)

w(t) =v(t) — /;O:O u(t — 7)v(T)dr, t € (—o00,00)

Compute the IRF ho(t) of the cascaded system So; := 555].
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Question 4
(1) Rewrite IPOP output as

y(t):]t e"u(t — o)do

change the variable of integration to ¢ in order to reserve 7 for impulse
ot —T).
Using x(t) = d(f — 7) as input, the output is IRF.

(ii) System is TV since IRF is not function of t — 7 .
System is NC since IRF can be nonzero when ¢ < 7.
(iii) Using the given input signal

t t
y(t) —/ eTo(t —2—T1)dT + / e~ Tu(t —3 —7)dr

o0 —oC

t—3
=2t 4 / e Tdr
o

=

Note: the second integral is not a finite value.



Question 5
Using v(t) = 6(t), the output of the second system is
—+oo
w(t) =0(t) — [ u(t — 7)o(7)dr
=4(t) — u(t).

Use such w(f) as input of the first system, namely =(t) = do(f) — u(t), the
output is

t t
y(t)—/ E?_(t_T)(S(T)dT—] ey (r)dr

—0o0 — 00

The first integral is e~*u(t), while the second is

t t —(t—7) T
/ e u(r)dr = { 0 A= (L—e")ult)

- 0, ift<0

Therefore hoy (1) = (27 — 1) u(t).



