UCLA — Electrical Engineering Dept.

EE102: Systems and Signals — Midterm Exam

Wednesday, October 28, 2015

This exam has 4 questions, for a total of 33 points.
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Multiple-choice questions — Check all the answers that apply.

L. (a) (3 points) Consider the system described by the input-output relation
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What are its properties?
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(b) (3 points) Consider the system described by the input-output relation » %
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(¢) (3 points) Consider the system described by the input-output relation

y(t) = x(at), a>0.

What ig the condition on a for the system to be causal’
B < 1
- ( | ¥V a=1

1 a>1
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2. The input-output relation of a system & is
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(b) (3 points) What is the impulse response of the system? Ao é&/{ﬁ’ oo w&(
(¢) (5 points) Compute the output, y(t), when the input is x(t) = u(t) —u(t—1)  4?
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3. Let & be a linear, time-invariant, and causal system. We know that the output COITes ponding
to x(t) = (t = 3)u(t - 3) is

y(t) = de~ Mt = 3) = (t — )u(t — 4).

(a) (3 points) What is the impulse response of $? (Hint: consider that stu(t) = u(t).)
(b) (5 points) Compute the output of & when x(t) = (1 = t)u(t). s u
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1. A system 8, is described by

et
i § F-f

d Y - dr o i ﬁ %
“Eﬁg' +2y(t) = — = 2x(t), | ¢>0.2(0) =0.4(0) =0.

(a) (3 points) Write down the impulse response function h(t; 7) of S1.

k. =

P

o

(b) (3 points) Syvstem &, is now cascaded with a second linear., time-invariant system, o2
whose unit step response. gy(t) is given by

p(t) = te~tut).

Compute the impulse response, hy(t; 7), of the cascaded combination.
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