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“My signature below attests that I have neither given nor received help during the taking of this exam,
and that I am in complete compliance with the Georgia Tech honor code:”

(your signature)

» The examination is open everything: open book/notes/calculators/MATLAB/computers/internet/etc,
with the exception of no collaborating (that means no communications, electronic or otherwise) with anyone else.
* Only one exception to the no-communication rule: Use piazza to let me know if you spot any typos or other issues.

« Final answers must be entered into the answer box.

» Correct answers must be accompanied by concise justifications to receive full credit.
* This document has N pages.

» If you have a printer: Print it out, work directly on the printout.

 If you do not have a printer:

* Take out N blank pages and show your work and answers on the corresponding page, in the corresponding space.

* For example, anything related to Prob. 1 should be limited to page 2 of your submission,
and only things related to Prob. 2 should be on page 3 of your submission.

» Draw answer boxes on each page that align with their positions on this document. Place your answers inside.

» After you are finished, scan the IV pages into a single PDF document.
* Ensure that the scanned PDF pages are in order:

the n-th page of the scanned document should match the page numbers n€{1, ... N} at the bottom of this document.
» Do not attach extra sheets. Only the first N pages will be graded. The last page is left blank in case you need extra space.

* The submission deadline is Thursday October 1, 2020, at 11:59pm EDT.
 Before the submission deadline: upload the PDF to the “Assignments > Quiz 1” page on canvas.
« Start early. Do no be late. Late penalty is 1% per minute.




PROBLEM 1. (Note k3 here, not k)

(a)

(b)

(©)

(d)

Consider the signal z(t) = Zi;z L2 ejant.

The signal x(t) is [ even |[ odd ][ neither | (circle one).

The power of z(t) is P=

The input z( ¢ ) is periodic with fundamental frequency f, = Hz.
Suppose z(t) is fed as an input to an LTI H(jo)
system whose frequency response is real A

and triangular, as shown here:

Find numeric values for the unspecified
parameters A and o, so that the output is
y(t) = 4cos(nt) + 2cos(8nt).

oV




PROBLEM 2.
(a) Shown below are sketches of z(

N\

)and y(t) = z(At + B). Find the constants A and B.

y(t) = z(At + B)
A—
B=

=Y



PROBLEM 3.

Consider an LTI system whose impulse response is
h(t) = u(t)—wu(t—"5), as sketched here:

Both parts below consider the same system, 0
but with different inputs.

(a) There are many values of f; such that the output of this system in response to the sinusoidal

input z(t) = cos(2nfjt + 0.3n) is y(¢) = 0O for all . Name any three, in Hz:

fo= Hz
or fo — HZ
or fo= Hz.

(b) In the space below, carefully sketch the output y(¢) of this 1)
system when the input is (¢) = (¢ —1) — 0.55(¢ - 3),  p(¢)
taking care to carefully label important times and important
signal heights:

=Y

.



PROBLEM 4.

5
(a) Evaluate the integral I # 3(t —3)dt =
_l’_

(b) The energy of the rectangular pulse x(t)
shown here is

0.1

=Y



PROBLEM 5. (20 points)

Shown below are the relationships between the input (¢ ) and output y(¢) of two systems.
Specify which properties listed on the left are satisfied by each: (Brief explanations are OK!)

Linear?

Time Invariant?

Memoryless?

Invertible?

Causal?

Stable?

YES

YES

YES

SYSTEM#1: y(t) = tx(t)

NO

NO

NO

NO

NO

NO

YES

YES

YES

YES

YES

YES

SYSTEM#2: y(t) = x(cos(t))

NO

NO

NO

NO

NO

NO



(blank)
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PROBLEM 1. (Note & here, not ) e )Tk o, I
J . 461 + 4 )

Consider the signal z(t) = Ziaz ke R, e te

n A\

(a) The signal z(t) is @[ odd |[ neither | (circle one).

(b) The powerof z(t)is P= 3 L!l
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(c) Theinput z(t) is periodic with fundamental frequency f, = 0, ;

;}Eu: ?CJ (0,5’) LD

(d) Suppose z(t) is fed as an input to an LTI H(jo)
system whose frequency response is real A
and triangular, as shown here:

2 ws (k) + Feos(ETY)

Hz.
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Find numeric values for the unspecified
parameters A and o, so that the output is
y(t) = 4cos(nt) + 2cos(8nt).
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PROBLEM 2.

(a) Shown below are sketches of z(¢) and y(t) = z(At + B). Find the constants A and B.




PROBLEM 3.

(a)

or

or

(b)

Consider an LTI system whose impulse response is
h(t) = u(t) —u(t—5), as sketched here:

|

Both parts below consider the same system, 0
but with different inputs.

There are many values of f such that the output of this system in response to the sinusoidal
input z(t) = cos(2nfjt + 0.3n) is y(¢) = 0O for all . Name any three, in Hz:

/H(],LTTJC)/

fo=1| 0. 7 Hz

b7 =
Jo= 04 Hz ° 5
for oy f“*’j” k. 0 0.§

o 0N 0

fo= Oé Hz .

In the space below, carefully sketch the output y(¢) of this 1)
system when the input is (¢) = (¢ —1) — 0.55(¢ - 3),  p(¢)

taking care to carefully label important times and important

signal heights:
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PROBLEM 4.
. 5/ 1
(a) Evaluate the integral J;OO e d(t —3)dt = O 1

L -3 = 018le3)
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(b) The energy of the rectangular pulse x(t) o)
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PROBLEM 5. (20 points)

Shown below are the relationships between the input (¢ ) and output y(¢) of two systems.
Specify which properties listed on the left are satisfied by each: (Brief explanations are OK!)

SYSTEM#1: y(t) = tx(t) SYSTEM#2: y(t) = x(cos(t))
Linear? SZ NO (‘e__;bw_b ‘h) >E< NO puls‘m& ‘}D
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