EECS152A Exam #1 October 26, 2004
Name:  NASSEL- ABRAST.

ID.:

This is an 80 minute, CLOSED BOOK exam. If you have any questions, please ask. GOOD
LUCK!
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Question 1 (10 points) Consider the continuous-time signal QoimbEt= BoTE

z(t) = 5sin80mt + 3 cos 257t — cos 707t

a) What is the Nyquist rate for this signal?
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b) For what values of the sampling rate F, will sinc interpolation allow us to recover z(t) exactly O
from its samples?
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Question 2 (20 points) Consider the continuous-time signal YL
F= 7

-
71 (t) = 10 cos(507t + )
Suppose that we sample z;(t) at a rate F, = 20 Hz to generate the sampled signal z; (n).

a) Determine the sampled signal z, (n).
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b) If we apply sinc interpolation to z1(n), determine the recovered continuous-time signal '/ (t).
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c) Consider the continuous-time signal - L/ @

z5(t) = 10 cos(2n F't + )

Suppose that we sample z,(t) at F; = 20 Hz to generate the sampled signal 22(n). Determine
all values of F* for which the signals z5(n) and z;(n) are equal for all samples n.
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Question 3 (15 points) a) Compute the z-transform of o
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b) What is the region of convergence?




Question 4 (15 points) Consider the system

y(n) = 2z(n) +4 ,
TZC‘ zv(")'\'b >CL("')1 = QT[’(i(")l Tb TC?‘(").S

a) Is this system linegf®
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b) Write down the definition of a linear system. Use the definition of linear system to justify

your answer to part a).
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Question 5 (10 points) Consider the system

n

y(n)=Z:z;(k) = = (0)+-¥(')+Y(2)+~ -- +9:UL)

k=0
a) Is this system time-invariant?
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b) Justify your answer to part a).
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Question 6 (10 points) Let z(n) = §(n) and let y(n) (%) u(n). Compute the crosscorrela.—
tion 72y () of z(n) and y(n). -
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Question 7 (20 points) The following input-output pairs are observed during the operation
of a linear time-invariant system

I) (n) = {0; 0’ 4} — yl(n) = {0:43 6a —8}
T T

$2(n) = {2’4} — y2(n) = {2r 7,2, -8}
t T

a) From this information, is it possible to determine the output ys(n) of the system for the input
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Assume that z3(n) is zero for all other values of n. -

b) If you answered no to part a), explain why not. If you answered yes to part a), determine
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