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Important Points:

e Do not forget to enter your personal information.
e Use of a non-programmable calculator is allowed.
e The exam is open book and open note.

e Your answers must be the logical results of your derivations and analysis. Answers
without proper clear justifications may not receive any marks.

e The exam is out of 110. If you secure any mark between 100 and 110 points, you will
receive full mark. If you secure a mark ox X out of 110, you have secured X% of the
full mark of the final exam.

e Good Luck



e Problem 1 (10 points): The input to an LTI system with impulse response h(t) =
e2wot is given by

1, —4<t<A4
z(t) = { 0, otherwise. (1)

Find all values of wy for which the output y(t) is zero for t = 0.

e Problem 2 (20 points): Let z(t) and y(¢) be the input and the output of an LTI
system whose impulse response is h(t).

dx(t
dt

—

a) What is the output of this system to the input given by Show how you

arrive at your answer.

b) What is the output of this system to the input given by ffoo x(7)dr. Show how
you arrive at your answer.

c) What is the output of the system with impulse response fjoo h(7)dT to the input
given by ffoo x(7)dr. Show how you arrive at your answer.

d) What is the output of the system with impulse response %(tt) to the input given

by ffoo x(7)dr. Show how you arrive at your answer.

e Problem 3 (30 points): An LTI system has impulse response given by
h(t) = e 21 4¢3 (2)
Obtain the output of this system to the following inputs

a) z(t) =37 5(t —2n)

b) a(t) = S (—1)"5(t — dn)

¢) x(t) is a periodic signal with period 4 and is described in one period as
z(t) =u(t+1) —u(t—1), for —2<t<2. (3)
e Problem 4 (30 points): An LTI system has the following impulse response

h(t) = —Sm;?t(t__Q)Q )

Obtain the output of this system to the following inputs

(4)

a) x(t) = sin(4t + %)

b) z(t) = f: 3% cos(4kt)

B s?r?(og(t +1))
o ow(t+1)

q) 2(t) = (Si;jt>2




e Problem 5 (20 points): An LTT system has four poles at —3,—1 £ j, 42 and two
zeros at 1 and 3.

a) Indicate all possible ROCs that can be associated with this zero-pole pattern.
Justify your answer properly.

b) For each possible ROC that you identified in part (a), specify whether the asso-
ciated system is stable and/or causal.



