EE 341 Fall 2005

EE 341 - Exam 1
September 28, 2005

Natis: Sbfuh‘ﬂn(

Closed book. Show all work. Partial credit will be given. No credit will be given if an answer
appears with no supporting work. You may use one page of notes and a calculator.

1. Determine which of the following signals are periodic. If the signal is periodic, determine the

period.
(a) The continuous-time signal x(¢) = cos(10nt) — cos(20t).
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(b) The continuous-time signal z(t) = cos(2t) — v/2 cos(2t — 7 /4).
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(c) The discrete-time signal z[n] = 4 — 3sin(127n) + 2 cos(28xnn).
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2. Consider the system y(t) = z(at). Answer the following questions. Justify your answers with
brief explanations.

(a) For what values of « is the system linear? g,(t)= X, (d{)
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3. Consider the system y(t) = z(f — ). Answer the following questions. Justify your answers
with brief explanations.

(a) For what values of a is the system linear? ¥, (t7 = %, (¢t -~ q )
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(b) For what values of « is the system time invariant?
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(c) For what values of a is the system causal? = S  uh
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(d) For what values of a is the system memoryless?
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4. The impulse response of a linear time-invariant continuous-time system is h(t) = e tu(t).

(a) Find the step response of the system.
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(b) Find the response of the system to the input z(t) = e~ tu(t).
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5. Below are the impulse responses hin| and the input z[n] to two linear time-invariant discrete-
time systems. Find the outputs y[n| of the systems.
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(b) h[n] =é[n] —dln—1],  =[n]=(-1/2)"un]
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