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COURSE DESCRIPTION IN ABET FORMAT

ASSESSMENT RESULTS FOR CURRENT AND PAST PERIODS
Program Outcomes Assessed in Course

Assessment Summary of Class Semester Averages for Outcomes
End of Semester Course Outcomes Assessment Reports

EXAM

Summary of Topics covered by Test

Original Exam Questions & Master Solution/grading scheme used

(Summary of topics can be a separate page or include on the assignment itself)
Above Average (Graded original work )
Average (Graded original work )
Below Average (Graded original work )

I1l. COMPUTER ASSIGNMENT
Summary of Topics covered by Computer Assignment
Original Homework Questions & Master Solution/grading scheme used
Above Average (Graded original work)
Average (Graded original work )
Below Average (Graded original work)

IV. PROJECT
Summary of Topics Covered by Project
Project Problem Statement and Grading Scheme
Above Average (Graded original work)
Average (Graded original work )
Below Average (Graded original work)




Course Description
in ABET Format

Course number and name:

ELEG 3302 SIGNALS AND SYSTEMS

Credits and contact hours:

3credit hours; 3 contact hours
* Subject Area: Engineering Topics

Instructor’s or course
coordinator’s name:

Dr. John O. Attia

Text book: Title:

Signals and Systems: A Primer with MATLAB.

Author:

M.N.O. Sadiku and W.H. Alji,

Publisher, Year & Edition:

CRC Press, Boca Raton, FL 2016, ISBN: 978-1-4822-
6151-6

a. Other Supplemental material

Hwei P. Hsu, “Signals and Systems: Schaum Outline”,
McGraw Hill, 4th Edition, 2020.

Specific course information

a. Brief description of the content of the
course (catalog description)

ELEG 3302 Signals and Systems: 3 semester hours.

Basic discrete and continuous time signals, properties of
systems, linear time invariant systems, Fourier analysis, z-
transformers, LaPlace Transform.

b. Prerequisites or
Co-requisites

Prerequisite: ELEG 3301
Co-requisite: None

c. ** Indicate whether a required, elective,
or selected elective (as per definition
provided) course in the program

Required

a. Specific goals for the course specific
outcomes of instruction (e.g. The student
will be able to explain the significance of
current research about a particular topic.)

Students will be able to :

b. Explicitly indicate which of the student outcomes
listed in Criterion 3 or any other outcomes are
addressed by the course.

The specific goals for the course specific outcomes listed
on the left column will address the following student
learning outcomes:

1.1. Identify and Formulate Complex
Engineering Problem by Applying the Principles
of Engineering (Student Outcome 1.1)

2. Solve Complex Engineering Problems by
applying the principles of engineering, science
and mathematics (Student Outcome 1.2)

Outcome 1

On completion of course the student should have
demonstrated an ability to identify, formulate, and solve
complex engineering problems by applying principles of
engineering, science and mathematics.




. Introduction to Linear Systems (4.5 hours)
. Convolution (6 hours)

. Laplace Transform (6 hours)

. Fourier Series (4.5 hours)

. Fourier Transform (5 hours)

. Discrete Fourier Transform (6.5 hours)

. Z-Transform (9 hours)

. Exams (6.5 hours)

7 | Brief list of topics to be covered

O NO Ok~ WN B

* For all Engineering programs, indicate subject area from the following: Math, Basic science, Engineering topic or Other
** Required courses are required of all students in the program, elective courses (often referred to as open or free electives) are
optional for students, and selected elective courses are those for which students must take one or more courses from a specified

group



Il ASSESSMENT RESULTS FOR CURRENT AND PAST THREE PERIODS

Program Outcomes Assessed in this course

Outcome 1:
An ability to identify, formulate, and solve complex engineering problems (CEP) by applying
principles of engineering, science, and mathematics.

Assessment Summary of Class Semester Averages for Outcomes
(Should be provided for Spring 2019 through Spring 2022 Assessment Period)

Outcomes 1
Semester Semester Class Average (%)
Fall 2021 89 (ELEG) / 77 (CPEG)
Spring 2021 92 (ELEG) / No CPEG student
Fall 2020 79 (ELEG) / 82 (CPEG)
Spring 2020 92 (ELEG) / 91 (CPEG)
Spring 2019 91(ELEG) / 81 (CPEG)
Comments
on Trend of There is no clear trend in the data. However, the
Data outcome values for the semesters are higher than the
(Im D rovi ng or expected semester class average of 70.
deteriorating)

*Expected Semester Class Average = 70% (or as defined by the program)



End of Semester Course Assessment Reports
Spring 2019 and Last Several Assessment Periods.

Each summary contains the following Information

. Performance Statistics

e Total number of students in class

e The class average performance (stated as %) in each course outcome assessed in this class and the two previous times course
was assessed.

e The acceptable class average for the class in each outcome area as set by your Department.

e Percentage of students who scored below the expected average in each outcome.

. Implementation Summary
e Brief summary of plans implemented during the semester based on last assessment report

. Perceived Problems
e Instructor’s critical evaluation of perceived problems that affected students’ performance. Realistic problems should be
identified throughout the semester and summarized in this section of the report.

. New Plans for Addressing Problems

e Instructor’s plans for addressing the perceived problems the next time the class is taught. These should be specific enough for
another instructor to implement. Most of these should be things that, you, the instructor can implement to help students to
improve. Be creative.

. Overall Trend over last three assessment periods
e Instructors summary of overall performance trend for each outcome measured over the last three periods.

. Were Expectations Met?
e Answer YES if the class average was above the expected average and the stated percentage of students scored at or above the
expected average, else answer NO.



END OF SEMESTER COURSE OUTCOME ASSESSMENT REPORT
ELEG 3302-P01 SIGNALS AND SYSTEMS

ELECTRICAL ENGINEERING MAJORS

FALL 2021 SEMESTER

Report Prepared by: Dr. John O. Attia

Report Date:

December 20, 2021

Outcome 1.1 Outcome 1.2 Outcome 1
Number Ability to identify and formulate Ability to solve complex an ability to identify, formulate,
Analysis of engineering/technical/computing engineering problems by applying | and solve complex engineering
Semester Type Students problems using principles of principles of engineering, science, problems by applying principles
engineering/mathematics/science and mathematics.” of engineering, science and
mathematics. ,
Expected Expected % Expected Expected % Expected Expected %
Class Percent of Class Students Class Percent of Class Students Class Percent of Class Students
Averagel | s | Average | TS | aversge | W | Average | NG| average | W | Average | Tt
above Average / above Average / above Average
average averzﬁe avera&e
Fall 2021 Direct 7 70 | 70 [ 95 [100 ] 70 | 70 | 86 [ 86 | 70 | 70 | 8 | 86
Spring 2021 Direct 8 70 70 99 | 100 | 70 70 85 | 100 | 70 70 92 100
Fall 2020 Direct 2 70 70 82 100
Spring 2020 Direct 4 70 70 91 100
Spring 2019 Direct 6 70 70 81 100

Implementation
Summary

Items implemented
from previous
report or after

meeting previous
instructor

The following plans were to be implemented during the fall 2021 semester:

(a) required all the students to follow the format for writing the project report.

(b) taught the students how to obtain resonant frequency and cut-off frequencies from MultiSim magnitude
response plots

(c) instructed the students how to obtain transfer function from the magnitude plot

(d) Discuss with the students how to use the linearity principle to obtain an input signal given an output signal.

Perceived
Problems

Perceived problems
are directly related
to the PC and the
sub items under
them

The outcome was satisfied. The main problem was solving the complex engineering problem using the linearity
principle of linear time-invariant systems. Some students were not able to obtain the input signal that will that came
from a particular output signal.

Plans for
Addressing
Problems

Plans for address
specific measures to
address PC and
their sub areas

The following plan will be implemented the next time the course is taught: teach the students the linearity principle
and its application in solving complex engineering problems. In addition, some plans implemented during the fall
2021 semester will be re-implemented. These include (i) requiring all the students to follow the format for writing
the project report, (ii) teaching the students how to obtain resonant frequency and cut-off frequencies from
MultiSim or MATLAB magnitude response plots; (iii) instructing the students how to obtain transfer function from
the magnitude response plot, (iv) to give the students extra incentive to spend more time and energy on the design
project, | will increase the current weight of 10% of final course grade to 16%, and decrease the current weight of
the class exams from 48% to 42%.

Overall Trend
over Periods

Ascertain if there
were improvements
over previous
semesters

The outcome data obtained during the fall 2021 semester was slightly lower than the far higher than that obtained
during the spring 2021 semester.

Were
Expectations
Met?

>—— >

YES




END OF SEMESTER COURSE OUTCOME ASSESSMENT REPORT

ELEG 3302-P01 SIGNALS AND SYSTEMS

COMPUTER ENGINEERING MAJORS
FALL 2021 SEMESTER

Report Prepared by: Dr. John O. Attia
Report Date:  December 20, 2021

Outcome 1.1 Outcome 1.2 Outcome 1
Number Ability to identify and formulate Ability to solve complex an ability to identify, formulate,
Analysis of engineering/technical/computing engineering problems by applying | and solve complex engineering
Semester Type Students problems using principles of principles of engineering, science, proble_ms b_y appl_ying principles
and mathematics.” of engineering, science and
engineering/mathematics/science mathematics. ,
Expected Expected % Expected Expected % Expected Expected %
Class Percent of Class Stude_ms Class Percent of Class Stude_ms Class Percent of Class Stude_nts
Averag | S| Average | TG | verage | US| Average | DO | aversge | US| Average | nei
el above Average / above Average / above Average
aver:ﬁe averzﬁe avera&e
Fall 2021 Direct 3 70 70 92 | 100 | 70 70 65 67 70 70 7 67
Spring 2021 Direct 0 none none none none none none none none none none none none
Fall 2020 Direct 2 70 70 82 82
Spring 2020 Direct 4 70 70 91 100
Spring 2019 Direct 6 81 100
7 7

Implementation
Summary

Items implemented
from previous report
or after meeting
previous instructor

The following plans were to be implemented during the spring 2021 semester:

(a) required all the students to follow the format for writing the project report.

(b) taught the students how to obtain resonant frequency and cut-off frequencies from MultiSim magnitude
response plots

(c) instructed the students how to obtain transfer function from the magnitude plot

(d) Discuss with the students how to use the linearity principle to obtain an input signal given an output signal.

Perceived
Problems

Perceived problems
are directly related to
the PC and the sub
items under them

The outcome was satisfied, but one student out of three student score was less than 70. The student had
difficulties solving the complex engineering problem using the linearity principle of linear time-invariant systems.
In addition, the student was not able to obtain the transfer function of the equivalent passive network.

Plans for
Addressing
Problems

Plans for address
specific measures to
address PC and their
sub areas

The following plan will be implemented the next time the course is taught: teach the students the linearity
principle and its application in solving complex engineering problems. In addition, some plans implemented
during the fall 2021 semester will be re-implemented. These include (i) requiring all the students to follow the
format for writing the project report. (ii) teaching the students how to obtain resonant frequency and cut-off
frequencies from MultiSim or MATLAB magnitude response plots; (iii) instructing the students how to obtain
transfer function from the magnitude response plot; (iv) how to use the linearity principle or other technique to
obtain the input signal that will that came from a particular output signal, (v) to give the students extra incentive
to spend more time and energy on the design project, | will increase the current weight of 10% of final course
grade to 16%, and decrease the current weight of the class exams from 48% to 42%.

Overall Trend
over Periods

Ascertain if there were
improvements over
previous semesters

There was no data from spring 2021 semester since no computer engineering student took the class. However,
since spring 2019, the outcome #1 average has been trending downwards.

Were
Expectations
Met?

>——>

YES FOR OUTCOME, BUT NO FOR THE PERCENTAGE OF STUDENTS THAT MET THE
EXPECTED AVERAGE




END OF SEMESTER COURSE OUTCOME ASSESSMENT REPORT
ELEG 3023-Z02 SIGNALS AND SYSTEMS

ELECTRICAL ENGIN

EERING MAJORS

SPRING 2021 SEMESTER

Report Prepared by:

Dr. John O. Attia

Report Date: May 20, 2021
Outcome 1.1 Outcome 1.2 Outcome 1
Number Ability to identify and formulate Ability to solve complex an ability to identify, formulate,
Analysis of engineering/technical/computing engineering problems by applying | and solve complex engineering
Semester Type Students problems using principles of principles of engineering, science, problems by applying principles
engineering/mathematics/science and mathematics.” of engineering, science and
mathematics. ,
Expected Expected % Expected Expected % Expected Expected %
Class Percent of Class Students Class Percent of Class Students Class Percent of Class Students
Average/ | | Average || TS| average | | Average | DR | averge | WSS | Average | T
above Average ! above Average / above Average
average average averaﬂz
Spring 2021 [ Direct 8 70 | 70 | 99 [ 100 | 70 | 70 | 85 [ 100 [ 70 | 70 | 92 | 100
Fall 2020 Direct 2 70 70 82 100
Spring 2020 Direct 4 70 70 91 100
Spring 2019 Direct 6 70 70 81 100

Implementation
Summary

Items implemented
from previous
report or after

meeting previous
instructor

The following plans were to be implemented during the spring 2021 semester:

(a) required all the students to follow the format for writing the project report.

(b) taught the students how to obtain resonant frequency and cut-off frequencies from MultiSim magnitude
response plots

(c) instructed the students how to obtain transfer function from the magnitude plot

(d) Discuss with the students how to use the linearity principle to obtain an input signal given an output signal.

Perceived
Problems

Perceived problems
are directly related
to the PC and the
sub items under
them

The outcome was satisfied. The main problem was solving the complex engineering problem using the linearity
principle of linear time-invariant systems. Some students were not able to obtain the input signal that will that came
from a particular output signal.

Plans for
Addressing
Problems

Plans for address
specific measures to
address PC and
their sub areas

The following plan will be implemented the next time the course is taught: teach the students the linearity principle
and its application in solving complex engineering problems. In addition, some plans implemented during the
spring 2021 semester will be re-implemented. These include (i) requiring all the students to follow the format for
writing the project report.

(i) teaching the students how to obtain resonant frequency and cut-off frequencies from MultiSim or MATLAB
magnitude response plots; (iii) instructing the students how to obtain transfer function from the magnitude response
plot.

Overall Trend
over Periods

Ascertain if there
were improvements
over previous
semesters

The outcome data obtained during the spring 2021 semester was far higher than that obtained during the fall 2020
semester. The plans that were implemented this semester seemed to have worked.

Were
Expectations
Met?

=

YES




END OF SEMESTER COURSE OUTCOME ASSESSMENT REPORT
ELEG 3023-Z01 SIGNALS AND SYSTEMS

COMPUTER ENGINEERING MAJORS
SPRING 2021 SEMESTER

Report Prepared by: Dr. John O. Attia
Report Date: May 20, 2021

THERE WERE NO STUDENTS WITH MAJOR IN COMPUTER ENGINEERING



END OF SEMESTER COURSE OUTCOME ASSESSMENT REPORT
ELEG 3023-Z01 SIGNALS AND SYSTEMS

ELECTRICAL ENGINEERING MAJORS

FALL 2020 SEMESTER

Report Prepared by: Dr. John O. Attia

Report Date: December 21, 2020

Outcome 1
Number an ability to identify, formulate, and solve complex engineering problems by applying principles of engineering,
Analysis Type of science and mathematics.
Semester Students Expected Class Average/ Expected Percent of students at or % Students meeting Expected
above average Class Average Average
Fall 2020 Direct 70 70 79 100
Spring 2020 Direct 70 70 92 100
Spring 2019 Direct 18 70 70 91 100

Implementation
Summary

Items implemented
from previous report
or after meeting
previous instructor

The following plans were implemented during the fall 2020 semester: (i)

require all the students to follow the format for writing the project report, (ii) go
through the project in detail with regard to what is needed to be completed for the
project success, (iii) instruct the students on aspects of writing good project report.

Perceived
Problems

Perceived problems
are directly related to
the PC and the sub
items under them

The outcome was satisfied. However, the students could done better in the report :
(i) if they properly obtained the transfer function of the unknown system. (ii) if they
obtain the center frequency and 3-dB frequencies from MATLAB plots, (iii) if they
properly determined the circuits that will realize the transfer function.

Plans for
Addressing
Problems

Plans for address
specific measures to
address PC and their

sub areas

The following plans will be implemented the next time the course is taught:

(i) instruct the students how to obtain transfer function from the magnitude plot

(i) teach the students how to obtain resonant frequency and cut-off frequencies from
MATLAB magnitude response plots

(iii) Discuss with the students some circuits that may be used to realize the system
function.

Overall Trend
over Periods

Ascertain if there
were improvements
over previous
semesters

The outcome data obtained during the spring 2019 semester was 91%. The result
obtained in the 2020 spring semester was 92, but the outcome average score for the
fall 2020 semester is 79. This value is lower than the two previous values. Several
problems were identified this semester, which will be rectified during the next time
the course is taught.

Were
Expectations
Met?

YES




END OF SEMESTER COURSE OUTCOME ASSESSMENT REPORT
ELEG 3023-Z01 SIGNALS AND SYSTEMS

COMPUTER ENGINEERING MAJORS

FALL 2020 SEMESTER

Report Prepared by: Dr. John O. Attia

Report Date: December 21, 2020

Outcome 1
Number an ability to identify, formulate, and solve complex engineering problems by applying principles of engineering, science and
Analysis Type of mathematics.
Semester Students Expected Class Average/ Expected Percent of students at or % Students meeting Expected
above average Class Average Average
Fall 2020 Direct 2 70 70 82 82
Spring 2020 Direct 4 70 70 91 100
Spring 2019 Direct 6 70 70 81 100

Implementation

Items implemented

from previous report or

The following plans were implemented during the fall 2020 semester: (i)
require all the students to follow the format for writing the project report, (ii) go through the project in

Summary after meeting previous | detail with regard to what is needed to be completed for the project success, (iii) instruct the students on
instructor aspects of writing good project report.
Perceived problems are | The outcome was satisfied. However, the students could done better in the report : (i) if they properly
directly related to the obtained the transfer function of the unknown system. (ii) if they obtain the center frequency and 3-dB
Perceived PC and the sub items frequencies from MATLAB plots, (iii) if they properly determined the circuits that will realize the
Problems under them transfer function.
The following plans will be implemented the next time the course is taught:
Plans for address (i) instruct the students how to obtain transfer function from the magnitude plot
Plans for specific measures to (ii) teach the students how to obtain resonant frequency and cut-off frequencies from MATLAB
Addressing address PC and their magnitude response plots
Problems sub areas (iii) Discuss with the students some circuits that may be used to realize the system function.

Overall Trend
over Periods

Ascertain if there were
improvements over
previous semesters

The outcome data obtained during the spring 2019 semester was 91%. The result obtained in the 2020
spring semester was 92, but the outcome average score for the fall 2020 semester is 82. This value is
lower than the two previous values. Several problems were identified this semester, which will be
rectified during the next time the course is taught.

Were
Expectations
Met?

YES




SIGNALS AND SYSTEMS
FALL 2021
Title of Assignment: EXAM 1
TOPICS COVERED IN EXAM 1
Test 1 covered the following topics:
1. Signal transformation and translation
2. Unit impulse sequences

3. Causal and memoryless systems
4. Convolution (continuous-time and discrete-time)



SIGNALS AND SYSTEMS
FALL 2021

SAMPLE TEST QUESTIONS, SOLUTION,
AND GRADING SCHEME FOR EXAM #1



DEPARTMENT OF ELECTRICAL AND COMPUTER ENGINEERING
ELEG 3302-P01 SIGNALS AND SYSTEMS / FALL 2021
EXAM #1

MName:

Mote: All the steps leading to the solution of the problems should be shown. In addition, put your answers in
blanks, if provided.

1. (14 points) Express the signal x[n], shown below, in terms of unit impulse sequences

x [n]

X[n] =

2. (16 points) the following integrals;

(a) A= T (FF + 204 2)8(1 = 2)dr

A:

(b) B = Hsin [: %H S0t




3. (20 points) Given signal y(t) shown below:

(a) Sketch (2t). Do label the x-axis and y-axis.

(b) Sketch y(-2t+4). Do label the x-axis and y-axis.




4. (25 points) The convolution of x[n] and h[n] is given as y[n] = x[n]*h[n]. For x[n] and h[n] shown below,
determine y[n]:

hinj
1
a 1 2 n
2
win]
0.5
=:Ir —8—a
o1 4]



5. (25 points) Find the convolution of x(f) and Ai(f), that is y(f) = x(¢)* h{t) , where x{¢) and A{r) are given as
(1) =u(f)—ul(t —4) and h(r) =e"u(t)






ELEG 3302-P01 SIGNALS AND SYSTEMS / FALL 2021

- EXAM #1 C{%ﬂf;
Hm:Mﬁ'r #t”ﬁ :i?;af’i Q

wellenE Wonde,
Mote: All the steps leading to the solution of the problems should be shown. In addition, put vour answers in
blanks, if provided.

/ DEPARTMENT OF ELECTRICAL AND COMPUTER ENGINEERING

L. (14 points) Express the signal x[n], shown below, in terms of unit impulse sequences
x[n)

. Tg,
“
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2. (16 points) the following integrals:

o s Bnsomza {"’43{49‘ S, (U4
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3. (20 points) Given signal y(t) shown below: \
| |
J\UO yit)
3

1 |
=101 2345867 828 i

(a) Sketch w{2¢ i ig
f’””?”‘”l\ il |
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« 4, (25 points) The convolution of x[n] and h[n] is given as y[n] = x[n]*h[n]. For x[n] and h[n] shown below,
determine ¥[n]:

Y= 6N+ SCh- Jeo(na) m@
= 055(h 3425 ) R

y(h)= X(nxh(py L
=Wk XCh]

= hin) %(0. 5(n) +ag(h=lﬂ: 0.5hCh J+anln

Sk = 0. ¥E0n) $0S50n4) 1655Cr-a]
(i) ST 43602 $26Ch-3]

[Lj[h] =0.S6(n 2550 )+ a.S5Ema ) 1 Mhﬂ]

x{n)




5. (25 points) Find the convolution of x(t) and h(r), that is y(f) = x(f)* h{¢), where x{1) and h(f)arc givenas

x(t) = u(t) ~u(t—4) and h(r) = e u(r)
(D= um () S k
D= ulb @L&\mr,c |

D-hDdxt-r) D X(t-1)

g, L]
\ * tay 10
454
13‘[}1_)/{1& “—*-E-t+€n‘: Ol ]
7821

3, 5
-Tdrtﬂaﬁ_ﬁ[——} €T|w —~ - L -C t¢
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DEPARTMENT OF ELECTRICAL AND COMPUTER ENGINEERING
ELEG 3302-P01 SIGNALS AND SYSTEMS / FALL 2021

EXAM #1
.
Nme:_xﬂﬂ!f Duwked £, ?I w

Note: All the steps leading to the solution of the problems should be shown. In addition, put your answers in
blanks, if provided.

b3 75

1. (14 points) Express the signal x[n], shown below, in terms of unit impulse sequences

- % n]
¥ | 1
1 Y ]
_%_ —2 1) | P n
10| 1 % 3
|
x[n] = _Siﬂ,ﬂl'l' éﬂ‘“q 4}&[;1]1# Bsﬁl'ﬁ
2. (16 points) the following integrals:
. J ]
A=:[m{;*+2.r+z}5|:r-2)m £743t 2 lt:& = % +a( - o
A= t@/
2 fla L 0
(b) B 1’ [sm[.r+3].|5{ﬂﬂ'f ng ’ +‘l}} ‘l
) t=2

R = @ h./g;rhlgp T':-. ek Ly !:'l"‘\.]-illll.-.ll



3. (20 points) Given signal y(t) shown below:

d ] =

{a) Sketeh W21). Do label the x-axis and y-axis.

F

-1 0 1

2 3456

789 ¢

(b) Sketch y(-2t+4). Do label the x-axis and y-axis. =

y-a(t-a) = -2(L))
54
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» 4. (25 points) The convolution of x[n] and h[n] is given as ¥[n] = x[n]*h{n]. For x[n] and h[n] shown below,
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5. (25 points) Find
£ the convoluti and
(1) =u(t)~u(t—4) and h{:}ﬂ-fc:::;f M M T B 20 0. W
. where x(r) and A(r)are gi
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DEPARTMENT OF ELECTRICAL AND COMPUTER ENGINEERING
ELEG 3302-P01 SIGNALS AND SYSTEMS / FALL 2021

EXAM #1 3 J;: &)
Hamc:_dIL.w e Besee s ?“Lj

.{lﬂ

Note: All the steps leading to the solution of the problems should be shown. In addition, put your answers in
blanks, if provided.

1. (14 points) Express the signal x[n], shown below, in terms of unit impulse sequences

-~ | x [} 3 y

(=]
e r—————i
__Fi___

2, (16 points) the following integrals:

(8) A= ]{:’ +2+2)8(t - 2)dt %

{h]ﬂ=3[sin[r+%]]ﬁ{fjcﬂ* , 3 5£= 0

O

R



3. (20 points) Given signal y(t) shown below:

= o

9

{a) Sketch 12r). Do label the x-axis and y-axis.
-a (&)
b

L]

? 1D

]

(b} Sketch y{-2t+4). Do label the x-axis and y-axis.




= 4. (23 points) The convolution of x[n] and h(n] is given as y[n] = x[n]*h[n]. For x[n] and h[n] shown below,
determine y[n]:

hfn“;:‘dl“‘:‘“"f'y"'l\‘ (Lj : hinl
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5. (25 points) Find the convolution of x(r) and A(r), that is y(f) = x(¢)* (), where x(f) and h(f)are givenas  *

x(t)=u(f)—u(t—4) and h) = e 'ulr)
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SIGNALS AND SYSTEMS
FALL 2021

Title of Assignment: EXAM #2

TOPICS COVERED IN EXAM #2

. Stability of system from transfer function

2. Transfer function from system block diagram

. Solution of linear differential equation with Laplace
transform

- Response of a system using Laplace transform
technigues



SIGNALS AND SYSTEMS
FALL 2021

SAMPLE QUIZ QUESTIONS, SOLUTION,
AND GRADING SCHEME FOR EXAM #2



o DEPARTMENT OF ELECTRICAL AND COMPUTER ENGINEERING
ELEG 3023-P02 SIGNALS AND SYSTEMS
FALL 2021/ EXAM #2

Name: Joun ATIA ﬂﬁiﬂ)

Mote: All the steps leading to the solution of the problems should be shown. In addition, put your answers in
blanks, if provided.

1. (10 points) Determine whether the system with the following transfer function is stable,
Hij=—arit . = M 5)
: s +45-5 b/<)

bey = SEH4uS -5 = (S45Xs5-1) = v S= -5 4
b=-5, f=1
Thert /5 o Pofe n The RHP (P =1) =) 53*51“9.-1—1 /g

UnEIﬁE&&n{d

Hs)is W fnble

2 (10 points) Given X(s)= ol determine the initial value of x({t) whose Laplace transform is X(5).

(s+3)(s+6)”
Vo) = Lim s){s) = S{esty) _ 252 #Hs
N (st3)(s+¢) %295 +g
= Lime ASTHUS L f? 2+ 95
g s SZyqstly . T—._*;:_r;:.;- tfs 2
=L o
TN A o hd, h= G 2 =
(513)5+44) '”3 ﬁ i
g - eiré-ﬁl'flff"i;]/;,.,é' o L -G-8
5 = B Aol = xﬁt‘ﬁ:fgé'}‘fr%g'“ 22

n- r - - "
- o)z} rh=4 =2
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3. (20 points) Determine the transfer function, H{s) = ‘Eﬁ , for the system shown below.
G,
Gri Yis)
- A8 As)
X)) et Gi i 4 Y(s)
= Xt)

Al = &Y - & Ys)
B15) = G2 Als) = Gy XI8) = Gy Gy Ws)

Vi = Bls) ¢ ﬂg}'{g)
= Gy \5) - GG Y + G XE)

—

VY + 6,6,y = C X FGXE) =

o |

VE [ 11 66, ] = WE)L&r+ 63

V) _ sy = Gat s
?}.[Ej - ) -+ 5..' f?‘g

His)=




{Iﬂ-[ﬂinlﬂ} The current through a series RLC circuit is given as:

4y L din .
_df’,{i.l+ﬁ—é-l+5;[l]=mﬂm

Assuming zero initial conditions, find i(t).
?L!u.h? M doploce feo rsferm!

g Lave
Tl +4STl) 45T) = ZF-

Iff:}({'l IR 1.;) - m/_’ﬁ

»
_ v 2
TU9) = Cforg4e45) s(s+0(515)

A LB 4 &
= L g  Bik

il

Wire He irdue mmotbod
10 J Ire)

' 5 _— -_ =
fr = s I j/,;:{, /4 -H‘J.:"Hﬁjfs:u 5
= Z
7y o= — il
B = {f’ﬁ}*dﬁ?;':—f 5{5+5j}§:—!
L. =-2.5
i LA
e e ,:"5-,"5:]1"!"'5}/5:‘5- S(s41) 73]
= -.{E--—- - LagfE N fr
Fs)4)  *°
e LB g SRS GO
Sl o T St5

Using Ha Tolble 8f Foplote fuw:;ﬁg.-;ﬂ,'
pairs
- gt
e R EE -2:5€ t_,-'.-’_]bg ]LLH;)

e f
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5. (20 points) In the circuit shown below, R1 =2 Ohms, R2 = 3 Ohms, and L1 = 1 H. Use Laplace transform to
find the current i, (1) if i;(r) =3 ult) A.

I +Hoa &- I:|!"-::w*r~~:?'u'.r'l“r LAre ' iu{t]ﬁ:}_
4oL is(t) R i
W95

e S

ML 6)

U“’—,—'J'f-? current dwision
%{5:] 'I.’f? {Ej 2.T¢

21345 S +5
L6y 5_153
Thus / 2 ) 2 b
T (5) #|5:HE [;;2—}' (51.1}’51'5)
E

=
1y 545

u-g.lrzr +HL &5 lf:"luf:- rn_ﬂ_,jl"f-,_ﬂ.d

A = @4.1].1'{5]‘ /

s15 [ee"z
& B '
g e L.l
B = {’ﬁ-fﬁ?mfi':'}‘s;ff; S#2 L5
" {’__ =
)
Lifs) = 2. - =
S+2 S45
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Mote: All the steps leading to the solution of the problems should be shown. In addition, put your answers in
blanks, if provided.

1. (10 points) Determine whether the system with the following transfier function is stable.

$+2 o> |
H)=gto— = 2~ e
1 514.4_5-—5 {5_-"'1[5;5\' : Flp.u_ J'- | d‘r l
Le IIl- eide i | PN
Toles 2 - 3 ) e e e e
- 5d ably
Hy(s) is _\aska
? : 25+4 : P .
2 (10 points) Given X(5) =——————, determine the initial value of x(t) whose Laplace transform is X(s).
(s+3)}s+8) =
. "‘_54'4 _——’l.'lI i E 3 o 'f'L _o—'l—"'—
tARAR Wﬂ BEIYRY! (5t R Al % L

151-'{ | 'j-l-.'-']ll'*ql - ---__l LA E‘u‘—-u_
———— - R M P T
iy el () + (B gase | v LRIl

e ALY ,i——g:\ = [asea
b Vsl 5 = ¥ - sy




3. (20 points) Determine the transfer function, f{s)= ;'E:'T; for the system shown below.

¥
(% =]
Ms) —— - G = + Y(s)

Fab L) = el
f Muﬁ"-ll::.- ,.,Jlr (J_.__“.A |'.|,-..L||-|1_I - '1
/ Y. = 'I?'*'u" \ I’.'!I'.\,I:-'; '.‘:‘:.!!;'h. Heia T r.--:,
r.h’a.'- Fs—lll.!'n L IE-.-_-.- i & E" i’cll:-u I;FI:.i'II-. ke *y
||II Jx.l'-.—- l-,-'a - H-T...'.'I"J w

I".. 1-'\—"'-"? I.". g i = r [ql ] 1."1 3

e |
: 1 Y W | e

H-\.H‘-cr ||I::|| . IIlI - I_l.l:l':‘f' ‘E'-\. nﬁ'lll-\-_ - & LS | ||."\-1. L - I* I:I"l_ll {-,' -H.'

P 5 1|l,'.|n._ 1'-5:-1:‘ 1.,,::1|-.rl.__ I ad {1--_:.-_ d -|I'-l¢..-|'.-

Ao 2
fewik

! p
1!":\."- |II - ['\-.| b= 1
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* 4, (20 points) The current through a series RLC circuit is given as:

d’ie) | i) oo ¥
S t6g Hi0=10u0 @ L (ulbi-
VO

Assuming zero initial conditions, find it). =
IU'EI;-’*} LqE“n{L Wrﬂht‘r’-\;"""‘ E}mﬂ'ﬁ 5 Cltf:'r _ﬁ':_
_'|_f._2|_ il
3

S T ¢ LsT (Ve D TG

|©

1{55"[51“\93*5]: gL
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1 5
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5. (20 points) In the circuit shown below, R1 =2 Ohms, R2 =3 Ohms, and L1 = | H. Use Laplace transform to
find the current £,(1) if i() =3 u(t) A

e 'i;._. Ak ‘- t,.l,.. a T

x L W ia(t) =
Lot ) w o
-k L ¢ \ _‘.;_'i-
é_f_._

.34 Iy Pas 1L
is(d)= Ve wlt)A ARAM |
LI:.?IIELL l:rt_.ﬂ,lnlr-l. 1{.;1 q" %15
k
1 E + (B e
R e e
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Tz Lerreal
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. (F Eoule i T 1l KR Aaaeg
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L %) 3 — T,
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Note: All the steps leading to the solution of the problems should be shown, In addition, put your answers in
blanks, if provided.

1. (10 points) Determine whether the system with the following transfer function is stable.
=218 Sh
H(s)= o

N N Y
6 Prane

|

Umw T

. .ﬂ'i-. {;rn'.;i ong 'F’mt \
| L
thhi GPlane 1 the otra fonok Imﬁ m}

—+, determine the initial value of x(t) whose Laplace transform is X(s).
(5+3Hs+6) :

(s+3) A B 3

2 {10 points) Given A(s) =

Gy b BISD) = 2(54)

(G43) (6+0) Cxy Gl -
Ghe e <k ¥ owBEEreal) |'B: 2
whea  5=-3 5 A+ @ = 3(5)lo |;"l >’é \ f{j_,
i : 3 _.Hi'-- Til[ X ) = X &) = {
Yty - 2 L
x(0) = ‘a'ff;JT“ﬁ: f—f’;




3. (20 points) Determine the transfer function, H(s)=

7

X[=) —

Yis) , for the system shown below,
X(5)

MY =_Ga § XL
¥ biba

Yis) = A(Y) F Y (9) 5

ke YS) ~ [ ,‘]/{ |
(s : Ade f}l‘-l- ‘x[t%

— : |
'l'f|r-. .:l Ih:l:ir:? r\_"l:.-'.lll:_-|| II L
fa L | -

ir et

- A l
= G = ¥(s)
Y =
L
G
1+ GaGy
¥ Gimbithy  bwc  digyfem3R
AY +
X (%) Seah, Y
\Jr T
e e
ey Ly 2 lx_r
sy




* 4. (20 points) The current through a series RLC circuit is given as:
d‘i{:] .:ﬂ(.'} N
T i ——=+5i(1)=10u(r) @

Assuming zero initial conditions, find i(t).
S L5y - Siw - Lo + L[Sim-te)+ 5l
((0) =0
(@):=0
Al -0-0t ([iw-e) + 51

é"am%umsm - 'L{%}E;“mw 5:] 5 LE_
(0 _,,L—w = EFL'_‘:J) ~— __1_{3-——- Y _’ii_ + _,B—- {r__g_
O CHstS S (5t1)(545) - TR

Lo = Alen(6rd) T BLI(616)+ L)

(hen =@, |p= AW TeYe —
G-l 1 102 @ + B

wken o

b ore 4 CED) - a:é

L bhen

[y, -lom, L&.J|_} [Huw - Lo
157 en w5l 7|




5. (20 points) In the circuit shown below, R1 =2 Ohms, R2 =3 Ohms, and L1 = 1 H. Use Laplace transform to
find the current i, (1) if i, (r) = 3 “u(r) A.

Rz &

io(t) —>
(}10 is(t) %} o at

L ()= -1
chy

L= 1:6=5

% .EEPF“-'& Cwifient O S der

b A p < 1 ¢
B ’;iﬂ . R — i ”f-j_- =b = 1,(. )
2 (=) e D e
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Mote: All the steps leading to the solution of the problems should be shown. In addition, put :.-'w.t answers in
blanks, if provided.

1. (10 points) Determine whether the system with the following transfer function is stable.
5+2
H,(s)=

5 +ds- R.0b) = 348 &_1—E
Ej 4 5- [I:" E{u—"—-_._lﬁ e f—ff

g B LR =
o 322 T )Gy S
H¥B)

)
ji—%‘—-ﬁ gt
H(s)is _(3%S) (5=

2 (10 points) Given X(s)= % . determine the initial value of x(t) whose Laplace transform is X(5).

XU} E-i'r""ll"‘

ot QQ

x(0) = 2




tin , for the system shown below.

3. (20 points) Determine the transfer function, H{s) = X0

(s}

L




* 4. (20 points) The current through a series RLC circuit is given as:

At di() .,
L -ﬁ—}+ﬁri-1+5:{.r}=ll}u{l]

Assuming zero initial conditions, find i(t).
gt
)"

-lm v o %‘—9 =S5UH)=\0uw




5. (20 points) In the circuit shown below, E1 =2 Ohms, B2 = 3 Ohms, and L1 = 1 H, Use Laplace transform to
find the current i () if ig(f) =3¢ u(f) A.

C=2 5
ﬂ’(i = 5, 15{"1}4& l( .

L, =11
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ELEG 3302-P01 SIGNALS AND SYSTEMS
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Name:__Joua) ATTIA (KEY )

Note: All the steps leading to the solution of the problems should be shown. In addition, put your
answers in blanks, if provided.

1. (25 points) A periodic signal is given by x(r)= 3" = cos’ [ﬂz’i] cos(600mr)
mal R

(a) Compute the period T :

{b) Determine the fundamental frequency @, . i
\ : : T i 2/ N

{¢) Identify the Fourier series coefficients a,. D &n = T Los {-i‘

(d) Identify the Fourier serics coefficients b,_ .
(&) Find the amplitude of the third harmonic.

ol)
wE) = :2". ﬂf—fﬂ,ﬁz(fg)d?'gféﬂﬂﬂﬂ'ﬂ

é(_lzzlj bﬁ.

W

fﬂ.n tos niugt , vt
h=)

lﬂﬂ -_-:.I'.':':I drg -5.-, =0

niglt = Loon it
e = bOooOW

)y Cwe = 2 L T 20
{1‘. (H 7 = / I‘.‘r_u_
’rl?j - .-'lr—-—'j
T = <o 30
b) wo = gpop
1=_/3200 5 F3IBW0T, _ boop am_ ¥A s
LTSRN . magnitude of 3% harmonic = O

s eoth
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2. (25 points) For the circuit shown below, R = 15 Ohms, L = 10 mH. If the periodic signal v, (r) is given as:
K1) = 10+ Scos(500¢ + 30") + 2cos(1500¢ - 50") V
{a) Determine the current i{t) flowing through the resistor R, (b) determine the average power dissipated in the

resistor R.
Ugy £LLPMFD§”-7£,:::H; e | wf}
I “‘:E"‘E i) ==
0 Gonii g TBV Boare: | vs(t) @ L E
we loveVonlt w=p .
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|- [ o "
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Ly (&) =009 Cos (1500t 959
Ngpe Nt 350 s, '
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average power =




3.{15pnlnu}1nm¢m¢ultshmh:1uw Rl= lﬁhm,]i.?.

i) if i (I']=3-e‘ ulf) A

is(t)
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3 Ohms, and L1 = 2 H, Find the current
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4. (25 points) A signal x(7) has a Fourier transform given by

(B+ j)

‘ﬂﬂ"}=4+5_fu-—af

Without finding x(1), find the Fourier transform of the following:

@  xO=x-6)
o By (e = X0 ?stﬂ
e 5 y[at-éj |
) %) (6 -y | ?m s Pﬁ“P“w %
s e Lawe. #imeshift o "‘E;ﬂ = X(%)
Ea#ﬁm&ﬁmﬂﬁjﬁﬁ-E o=l ( ) .
Thous, wlz W, 5 XX
X.r{f*“’) - J E) X( ) ) 4 +)(-W) —
Yl }*ge«’f’”is uw)J Yol =gy el - €4)
W i =1
fq 1(%)-(4 )J - BT

Xi(w) = X(w) = Xi(w) =







DEPARTMENT OF ELECTRICAL AND COMPUTER ENGINEERING
ELEG 3302-P01 SIGNALS AND SYSTEMS

EXAM #3 -FALL 2021 &
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Note; All the steps leading to the solution of the problems should be shown. In addition, put vour

answers in blanks, if provided.

L. (25 points) A periodic signal is given by ;uﬂs [ 5 ]ms{&ﬂﬂnm}
]
(a) Compute the period T
(b) Determine the fundamental frequency o, . L 00
{e) Identify the Fourier series coefficients a_. T L 2Tl Jm
(d) Identify the Fourier series coefficients &, o "y - GUE'T’:
(e) Find the amplitude of the mirummunic 3 4
: -+ 'g Sin n ok, .4
Tt_[ﬂ _:I::LD_: 3:*. By (0% MW G | ..m.é'l "
Z,n T
1 oLt 2
M
?‘”)ma 600> 0t
] f:;{_ﬂ = % Hos C {"

|
200

T= l}l‘é W = ﬁﬂ{j]g{ aﬂw% cg;iPTn}

[}

. , g 2 :5) |
b = ﬁl-r/ magnitude of 3™ harmonic = G‘ﬁ'(-_ \)



2. (25 poinis) For the circuit shown below, R = 15 Ohms, L = 10 mH. If the periodic signal v {f) is given as:
¥, (#) =10+ Scos(500¢ + 30%) + 2cos{1500¢ — 50%) v

{a) Determine the current i(t) flowing through the resistor R, (b) determine the average power dissipated in the
resistor K.

W= PO poax = 15 juel0co g5 Ok
) Ve, D15+ 5 T
L L I vs,{ﬂ. L F'ML
E..'P“KL ‘\{b jw.m;m@
_o_2
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\§+ 6 1691 L 18A%48
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gy \Fa E

_:%4_ {_%E)L.g (\%}L}UE —

- W45 W)

2 @{/.l.m‘r. 15004~ G938’ ) A -5
im-%‘bl £ + 11.5%51°) ylém[mm r.ﬂ)éle) =

average power =




-IHE[';“E.} = i .1_
- of Wt

3. (25 points) In the circuit shown below, R1 =1 Ohm, R2 =3 Ohms, and L1 = 2 H, Find the current
() if i.() =3 *ulr) A.
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4. (25 points) A signal x(?) has a Fourier transform given by

__(B+jm)
B adrTY w—af

Without finding x(t), find the Fourier transform of the follo
(@ x(H)=x3-6)

B xO=e"xr)

(€) x()=x-1)

(D x () = x[>(t-2]

| 35 ¥+
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Note: All the steps leading to the solution of the problems should be shown. In addition, put your

{
SR " W W s E'j_ :_:_";T: Ju'f
. i) W
o fi ":-b"
1. (25 points) A periodic slgmﬂ is given by~ 3¢ =Z,,-mg [ :]ms[;jmmﬂ T= ﬁ]ﬂ
llﬂ
(a) Compute the period T Nt
(b) Determine the fundamental fmqu;nc,:,- ; 9 ﬁsyr
(c) Identify the Fourier series coefficients a ,a.-r‘.'l-"lEI ‘?EE'E"-":E’ hiud d4
(d) Identify the Fourier series coefficients b p
L9
{e) Find the amplitude of the third harmonic - E 4 (o3 @*) cey (40 wird) 4}'}
Il
- )
L'r- = ﬁj;!cﬂ-'-'“"“#a‘*ﬂ' df,,_ L,di’(..ﬁ’} |g“m"‘“?!'] )
7 o n#
%f“.. ¥ el ("E:JE.-ME'“" £d) cH - —
...-— 3 j{” {ajl'.'dfﬂfﬂrfﬂ J \dn =

o, =_ LODI =2
NG =5
/

-~
magnitude of 3™ harmonic =




2. (25 points) For the circuit shown below, R = 15 Ohms, L = 10 mH. If the periodic signal v ({f) is given as:

V(1) =10+ 5cos(S00¢ +30°) + 2 cos(1 500¢ - 50°) W
rmine the current i(t) flowing through the resistor R, (b) determine the average power dissipated in the
wtor R.

- -.::I:'.'f:lj '_:.;f-l-}[/[qi-:llﬂglifi} ' en
i Wy €4 L+ §eas(500+ 307 49 15004 =50 w&
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Wiy = ﬂ}h/‘{;{ AVErage power = Ns 1. j




3. (25 points) In the circuit shown below, R1 =1 Ohm, R2 = 3 Ohms, and L1 = 2 H, Find the current
L) if 706 =3 ™ulr) A

b 1: Eﬂﬂ.l
e ok gg _ 3 % 433
. o e ( o o R
[Laphl W Ty in(t) = :u
g 3 3 is(t o 3 5 -
anﬁd‘ gy ik J B L) s
- 3kjed inds B
e i A b

—

T i—— TR AT e
g DO 9D e

J

Lot g |
= ~=dh =9 P=-1
i

3z AC was) + P3aGee) _ i 3 'I
l ___I,_.- - __I,..E _—.- f——- - _I.-?"- : j{l':-:]l""-}
1= 14 +Q =7 75 ‘J[}wﬂ.} o ¥S [_i,-g_.-#’}.l Jeds :
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RIS Sl 0 Y

-54
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4. (25 points) A signal x(t) has a Fourier transform given by

__(E+je)
X{m)_-hiﬁ#—af

Without finding xft), find the Fourier transform of the i
@ x@O=x3}-6) = x(3-D) 3 YK
B  x@O=e"x) = X7 Xiv-2)
) =8 = XTI
Sl B 0%
L . > S it P SR N
0) A | isemon

45300

LY X @ :E'—-Jﬁw’: p
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DEPARTMENT OF ELECTRICAL AND COMPUTER ENGINEERING

ELEG 3302-P01 SIGNALS AND SYSTEMS
EXAM #3 -FALL 2021 @
" o q —t

Name:_/3/enp Ber ttotlT,

Note: All the steps leading to the solution of the problems should be shown. In addition, put your
answers in blanks, if provided.

L. (25 points) A periodic signal is gi

(a) Compute the period T

(b) Determine the fundamental frequency @ .

(c) Identify the Fourier series coefficients a,.

(d) Identify the Fourier series coefficients b, . f

(e} Find the amplitude of the third harmonic. - Zff- 2
(6) o= ET= 2T

H,
S AT >
(w2 /i Tz 3 =
.
we=%

hzg%ar‘_(,:f
- B 2 5 magnitude of 3 harmonic =

,a"‘"‘x.""‘?




2. (25 points) For the circuit shown below, B = 15 Ohms, L = 10 mH. If the periodic signal v, (f) is given as:

V(1) = 10+ Scos(500¢ + 30") + 2cos(1500¢ — 50") v

{a) Determine the current i(t) ﬂnwmg through the resistor R, (b) determine the average power dissipated in the
resistor R.

Vsem
R Tl

%05 i3 P-1°r
Vgriy=View) = 20 EMJ_;,_g'rVZ':@ mdﬁ,“"”‘”) LI P ﬂiwﬁrwr:j

A mgwﬂw
‘5&@ N

2U4 K ) . —

, =

e

-

N Y




3. (25 points) In the circuit shown below, R1= thm,R.E 3 Ohms, and L1 = 2 H, Find the current
i,(nif il = 3™ uli) A

It] —-a- 4
[f!pﬁ';_] :”E_;;r,} ﬂ @i] % éﬁi it

é = ;"CEUJ Eﬁﬁﬁrﬂ""‘} |E'l‘f=ﬁnﬁ ;
(s)r 3 - is/l 3 @,am&i“ i )
S Jﬂ...a,wreﬂ[-iu ~
.U‘i‘;ﬁ;ti;: lH
]I'ﬁ} ¥ 'I"'_? Ty
Jwrs 3 S=o

j:?jj_ _H.-‘IJ-;(_iJ) %ﬁ _}WJ') /ﬁ) {"_}#:‘L} {:j'w.""ﬂ:}

9 =
—(§5)GR (579 Lo

W

/ii i{,wﬁ(’?fﬁj}s.:_ﬁ- > gﬁ I = -5

3= Ia[:,) EHH]E:_; - 5*555*3 —

_—.
TTos) = i - 5w

:;(r)ﬂﬁﬂgi rﬁﬁ)m) - 10




4. (25 points) A signal x{t) has a Fourier transform given by

__ (B+jw)
I{m}‘4+5ﬁ*—af
Without finding x¢#), find the Fourier transform of the ing:
(@  x(t)=x(3-6)
B xO=¢""x0) [ 24U
()  x()=x-)
-jwe
1 a5 w
fin] X(¥) X{“’} — _L J’HH M
- ?*5;-‘”%“)
~J}7¢
(@ Fregn e M5 0,02 iy Xtumt) e
Koo = [ Pribwso)
(v - 1) T Jwn1)=(wt)?
[ ; J,r .
;" é_} Tffﬂt FEVEEl T Koy k(ee) =Xty J+ )
" /V [-w) d Trsier) - Ow®
}( {w) ~_ —
4-¢ it e

3+) Pt ) — J-) C‘}//
X, (W) = EZEW Xyw) = Y+ f,efwfgi/e**”"“'iﬁfw}— Zﬂ' »lww;f*’z
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EXAM #4 (FINAL EXAM)

TOPICS COVERED IN FINAL EXAM

1. Discrete Fourier Transform
2. Z-Transform
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DEPARTMENT OF ELECTRICAL AND COMPUTER ENGINEERING
ELEG 3302-P01 SIGNALS AND SYSTEMS =~
FINAL EXAM (FALL 2021)

Name: _:’E#ﬂ@ ATTIA ] {KE:}',}

Note: All the steps that lead to your answer should be shown,

1. (10 points) Find the ROC of the z-transform of x{n]-:[[-::]*a[%] ]u[n] |

2 55 mon 3 v |27 1)
poc : 14) N 3] w
N
L sie

ROC is:




LEY

2. (10 points) A discrete-time linear system is shown below, K=4, a= 3 and b =2, (a) find its difference
equation that describe the system;

+
K = {F] d
®[n] + \&{{iﬂﬁ“ 3 'l\l y[n]
{ E'
| R e e B
] Y
-1
-byfn-27 } "
b [ Yin-¥

VN = kalnd 4 (byGreD + (~ayin-i]

Yin) 4 axyn-1] -I-bx,-fn-ej = KX{h]
yEnd +3yin-1] 2yn-el = 4xin]

Difference equation is:




KEY

3. (20 points) A discrete-time linar system is deseribed by the difference cquation:
_}-[n]+3_}r[nni]+1‘}-{n-1]-4:[n] |
(a) Determine the transfer function H(:} of the system, [h)*ﬁnéi.h: impulse m;i:pnnse Hn).
YEn + 3yen-1] 42yfn-2] = 4]
Taking Hae :E-Hmsﬁ-mm; Wt get
V&) 4327 Yi2)+ 22 2V(2) < 4 XE)
V)1 +321 +2272) = 4%(2)

ye) AR
@ T] = H{2) = [ +%a-fll-r23_.;ﬂ— _..21'}"3‘2 t+c
A o
s2___= AL,

Hizn)= Hn) =




1LY

4. ( 20 points) A discrete-time system is described by the difference equation
Wn]=2yn-1]=(4)"; »-11=1; Find the response y{n].

T-l-.k.!nii_ Hn < - +mn5-6ﬂ1"ﬂi of
J{_E.Wmce, ath:m

{

Ye)-2[# W*)”MJE iy e - 2+ £5
loflmeidt e
N
¥ " 3;33:' '\@
yey(-aw) = 232 .

(z-4) \z2-2
Yfl_]= M__H A r-r_ﬂ_-

Hn]=

SIS S TR Y T




KEY

s

N= 4 Thaas XLK] is g1weh g

Y §K) = ?“ﬂie"ﬂ WARFE

X(b) = %Hinje 2-143-2

L]

— Bt

i i(}} s ?%ﬁj\‘a—*’n’ﬂfe

_ ek
Xh) = ufn}g"f}mgﬂ"ﬁi+@£1 Aa

+ %£2) A

=

2 tENE)) F3(C1) - (3)G)
=2 +)-3-)¢2 ":-l"'ji

%(2) = % xgne 1ML -

h=D

5. ['Hlpumts} Calculate the DFT Df‘thu'fﬁllawirlgdmuﬂtu-hmamgnlmth x[ﬂ] 2y x[1]=-1,%[2] =3, x[3]

\ PR &m0y P )
| Y@)=at113+2= B

.a wW3) = f*“fﬂi"‘*’ i "ﬁ

=0

}({5)- tfn}.ﬁ +¥£ﬁ_}'£ﬂ% ﬂu-
~r~:£z]_eJ”' kﬂ]ﬂ_ﬁ /2

Y5)= 2 ) 1D 1 (AE)

}‘?3): 2=j=-3+)2

= =| "I'J‘L

- Faem
A=10 . i
= wto)e® rr)e Mg el " |
+ (e )3
%F - xwy=_~!—J
.
- 5

X3 =

-i+)t




6. (20 points) The discrete-time Fourier transform (DTFT) of a signal x[n] is

2
X =
@) 4™

Find the DTFT of the following signals.
(@) Mnl=od-n]; (B) zwl=xnle™; () win) = xfu] + x[n—1]

-) 2
iy H | {ﬂ): et 2e™
) Frors tht Pripie s ) | w 3007 3 4eIR
e i =4 Y[‘Jl)
\ 2 aeﬁ'ﬂ
Thu z —

5, = -
"f(—“jz 3 +e - () 3 +eddt

2
@ T A amed =Y |

b) Using Ha frequency rodulation
PI'LE"
) Ronygn) = W (LI

2o yeny = X(2- 6)
o
\*’1@"2 () = 34 p9(0-4)

[.-__) Using Hao Hme —Ehvﬁ'b”‘g
nd hneoh
e Y prepeaty

we

W = xn] ; EIﬂ#_]"fE_Jﬂ ‘g__]_hz ' ¢ E:’.-‘J ]
o
: — D
Yigy) = -ET_EJ-TT 70 e !‘E’_J’f -6)
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: 2 100%
MNote: All tmmmgt!ﬁtu.mmwmﬂbﬁﬂiﬁ‘ﬁgj i
(10 points) Find &ﬁﬂﬂufth:z—tmnsﬁamnf x[ﬂly[(%]"_[%]"] 0] éﬁ_’__...-'
(A iR | 3
- q 4 L
n l
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¢ tj, 8% s § 3
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By L =% —Ezt;l —2_:‘,
f 3
5 kOC =2y L
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J X
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2. (10 points) A discrete-time linear system is ahclwn below, K=4, a =3 and b =2, (a) find its difference
equation that describe the system;

w3

y[n]

\.ltn.]'
* -.E :

2 yeinbE+ \DLRgT - "W

“Ft’”j ']':‘HEH'] ‘;Ii“ 142 ‘1[:-1-1 fI:r- 2] —-'!l'-ﬁ. W @

oA {2 el Bl am 12

e

—

_ el BT
Jrl.li_n A= ‘-l » . 45 2
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A - W22 (D)) o AEE) o
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(a) Determine the transfer function H{z]ufthesystem,-(b fid the I“‘-P!ﬂml'ﬂﬂpﬂﬂﬂﬂ Hinl.
5[@ - ) i)

.. 51{_“-[3 - 3 ?—j‘a‘f[i]- |
Inlnrtta 23 IV
q."l. L“] = q \ﬂ{"i.]'

R TEARES [ e T ER R R R AR
1 H.Eij[l" BEEI"J?J).T 4_1‘:2]

.

T et OISR ARG
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z sLi3p4p

|

A= —Hrf?j‘(?*ljf = s Al - < Y
z=-1 -+ 2

h.‘ L"E-) 3

-2 4 |

B H 2] (2+2)

et

> 4Ly 4z | /Re
2 ] T+¢

D nted = LU0 TED"]

I e 5 i
Han= 143820 3%249 - A = UG+ 8E0Y (el




o = b e . i ————— v i

4. (20 points) A discrete-time system is described by the djj'fﬂrﬂgwmu._
Mrl-2yn-1j=(4)"; »-11=1; Find the response 3{x]. s

NCad e LH
24201} =9 ) + 40 }[0

@“Jh O
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5 [1.'[! points) Calculate. the DFT of the following discrete-time signal with: x[0]=2, 2]=3, x[3]
Mﬂm&ﬂﬂﬂl}uﬂﬂtﬂmm '
11
Ykl =8 yimdid g peeA e &
2 3 Lnk x 2= ;a:.g‘r."[_n &
* I't 1 Eﬂ] <
L m‘i’-c}“ ; RER A ﬁt]ﬂfmmt W
= R S
3 -0 5 iEs 25 y
wioly § LR R i AT o ]E’ :'2
e D e e o Lbﬂd e
NP PN By R 3 N e B NV 2 5]
= @ * B B Sl e QT“ i
= L/ 4 s =x[0]e" -mf,%ﬁ 2 (10 4
7 5 § - : l n b g a ht.y} 4] 2
R %, wlnde 92 =
n=0
LA S L
0 -3 =
= a@e + Al
e
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6. (20 points) The discrete-time Fourier transform (DTFT) of a signal x[n] is

2
AL =7—=
I+ ]
@
Find the DTFT of the following signals.
@ Hml=s-nl;  (B) dn]= nle’™;: () win]l=xn]+xin=1]

& |
yInlasEnl 2 w8 Ny B :
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T R eAE Y RO e Y 2R
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2. (10 points) A discrete-time linear system is shown below, K= 4, a = 3 and b =2, (a) find its difference

equation that describe the sygjem;
s ]
il -5 -
o] @\i ; I i
2 ~ YCh+]
a J

U= U n %,; +a j_ﬁ- Wﬂ l

!

@[MB _LJUH] fW f/x’[ﬁ j

JlhJt 3j%&3£“~ﬂ]i¢%£“ J

Difference equation is:




3. (20 points) A discrete-time linear system is described by the difference equation:
b | R R R B (el e e R R e I
ynl+3n—-1]1+2y[n—-2] = 4x[n] _

~ (a) Determine the transfer function H(z) of the system, (b) (c) find the impulse peSfons

y(2) +32 jrz)jazwyg)ﬂx(z)

ol 13- wﬁ

'1(2)_ IFio ' Faee. -

g - :
ﬁ?}* el o LM 8R)" Juch3




n]-2¥n—1]=(4)"; »-1]=1; Find the response y{n]. Z

g bas -lf;
O R
1 § Sl o :

-m negalive
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6. (20 points) The discrete-time Fourier transform (DTFT) of a signal x[n] is |
Q= %
Find the DTFT of the ﬂ:;-llmlring signals.
(a) yln)=x{-n]; {b;rai]zil‘" (¢) winl=x{n]+xfn-1
W)= 74(_(\” o)

) 200X . L SR T
()= MO0 = 3P it i e

ﬂg\g.gxﬁi—’t el o iy (2-0)
2 e
Zﬂ‘qr@ se 1 4
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fou® Haan R
Mame: ' ] ﬁﬂll\t ] 'IN", | @ ng ZD
Note: All the steps that lead to your answer should be shown, a8 i

Koe . #n [ 0 [[

1

L. (10 points) Find the ROC of the z-transform of x{n] =

AR % )—% enp)

(GECI e

ROC is:




e

2. (10 points) A discrete-time linear system is shu:u.l-'n below, K=4,a= 3 and b —1 (a) find its difference
equation that describe the system;

K
x[n] ‘f

Difference equation is: \{




3. (20 points) A discrete-time linear system is,dﬂscribﬁi.]r;}' the di
By sy P - ri 4 '\._.. "u_'-"'.-f? =

.
B
. i
4 agn T iy e

Hn)+3yn =11+ 2y(n~2) = 4x{n]

{a) Determine the transfer function H{‘:z}l of the system, (b) (¢} finf the impul; rmpmme H:rr]

y( T A o B L T U e SR

B - i R b
RO 3 ,;ug/ A zz-rﬁa 2
éeD Sre

H{'t_) -

o, @»;)@ %{*%‘

2 %% 2 ‘fﬂ'f-‘}(i-ll}
A= HEsd (i-f_‘:/ 2

2y ~ Ca2-1) 12'%( JE_F =

Hg= H{n] =




/it -3y VId= |

4. (20 points) A discrete—tiﬁe system is described by the difference equation
#n]—!y[n—l]:.{dj‘; -1]=1; Find the response y{n]. @

# }/C?B T ok z] = '

yé)(E?Di%i 7 F4

&Rt
(2 51}(21‘15
¥ (2) = Y(2) = 204
2 G ACH (EEB ‘e

A =%(2) (2- ‘5’}/ | ___‘L_/ - 7
=9

2=y 2~ o

i
=y (’z){i l“)/il =
J‘ :

Y{2)= S8z, +i%y ,g"

YEnd =[agoy f/-ifﬁ W]
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5. (20 points) Calculate the DFT of the following discrete- time signal vmh x[ﬂ] 2, %[1]=-1,x[2]= 3 x[3]
=2 Mﬂ} X(1). X(2) and X(3)

on. ™ —

n=o . : :
Z i ¥Ln j e ?_HWM; 111_._.; -.-V.n"ﬂ__
@) BTy 1
x0l= 3 - Mj — L
A2 - ;,;i' e 52 Tn @Yy
=& ypngeshin

X(0) = _G{QQ 2-:1¢2 M%Jﬂﬂ*ﬂwj}jﬂg -2

X2)=

X(3)=




Find the DTFT of the following signals.
(@) Anl=x-nl; (B) zln]=xln)e"™";

Wikl =

(c) win]=xln]+xn-1]
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COMPUTER ASSIGNMENT
TOPICS COVERED IN COMPUTER ASSIGNMENT
1. Convolution

2. Impulse and Step Response
3. Fourier Transform
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FRAIRIE VIEW A&M UNIVERSITY
DEPARTMENT OF ELECTRICAL AND COMPUTER ENGINEERING
ELEG 3302-P01 SIGNALS AND SYSTEMS
FALL 2021

COMPUTER ASSIGNMENT
Due Date: Wednesday, November 10, 2021
Problems are from the Class Textbook, “Signals and Systems: A Primer with MATLAB" by
M.N.O. Sadiku and W.H. Ali
1. Problem 2.37 (a)

2. Problem 3.50 (b)

3. Problem 5.30 (b)
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ELEG 3302-P01 SIGNALS AND SYSTEMS
COMPUTER ASSIGNMENT
FALL 2021

SOLUTION TO COMPUTER ASSIGNMENT

1. Solution to Problem 2.37(a)
MATLAB Script:

% solution to ELEG 3023 Computer Assignment #1
T =0.1; %sampling period

t=0:T:10;

tl =0:T:2;

lenl = maxi{size(tl));

x = ones(lenl, 1); % calculates x(t)

h = exp{-t); % calculates hit)

y = T*conwvix,h); %e caleulates the convolution of x(t) and hit)
len2 = max(size(y));

t0=(1:len2)*T;

plot{tly) % plot y(t)

xlabel( Time(s)")

ylabel("Response y(1)")

1
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2, Solution to Problem 3.44 (¢)
MATLAB Program

syms 5 |

X = sin(2* ) exp(-t);
X = laplace (x)
SOLUTION

X=2((z+1)2+4)

3. Solution to Problem 3.50 (b)

MATLAR anse
num = [ 5 0 ];»
den = [1 10 10 4];

t = 0:0.058:2;
y=impulse {num, den, t]

plot (T,y]

x¥label ("time {5)1"')

ylabel {"impulsa responze’)

I~

aa ,
azs f
o f

i‘iiﬂl
uq
LT
a HH'*._\_\_\_
T T ;1 " uz -'q [T

o ()
MATLAB Program [5tep Response)

pum = [ 5 0 ];

den = [1 10 10 4);

t = 0:0.05:2;s
y=step{num, den, t)
plot{t,y]

xlabel {'time (s)")
ylabel | 'step response’)




ax i

03
ah

E LE]

E Fy
wis £

8]

E.

o
B 43 da A A 1 K2 w4 AE EE

time 1

4. Solution to Problem 5.50 (b)

% problem 5_50b Comp. Assgn #3
syms v 1

y = ( exp(-2*1) - exp(-t) )*heaviside(t);

Y = fourier(y)
pretty(Y)

Solubion;
>>pr 5 50b
"'f =

L+ w12+ W)

l+wli 2+wli

¥
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Froblem 2.37;
Code:

t=0:1:20;
x=exp(-t);

h=[1 1],
y=conv(x, hj;
subplot(2, 2, 1);
plotx);
tithe"=(t)');
subplot(2, 2, 2);
phat(h);
title{"h{t)');
subplat(2, 2, 3);

plot(y);

title('y(t)); /

Results;
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The code ﬁhll:?emm'-.res the function and outputs the results in a graphical format once the
code is run.



Problem 3.50:
Code:

syms H
H =tf{[5 0], [1 10 10 4]);
subplot(2, 1, 1);

step{H);
Erid on;
subplotid, 1, 2);
impulse{H}):
grid on;
Results:
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This code segment finds the unit response of given functions and plots them on graphs.
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Problem 5.50:
Coda:

syms yi
y = (expl-2*t)-expl-t)"heavisidea(t);
Y = fourier(y);

prety(¥); %simpliﬁrLJ d
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Thig code finds the fourier transform of a function using the following code. Once the program Is
executad the fourier transform of the given function is output in the command window.,
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Objective:

Case 1: Use MATLAB a program to convolve the impulse response
Case 2: Use MATLAB to obtain the Fourier transform of the given signals
Case 3: Find the Impulse response and the step response for each of the following systems:

Source Material:
Problems 2.37(a), 3.50{b) and 5.50 (b)

Sadiku, M.N.O., & Ali, W.H, (2015). Signals and Systems: A Primer with MATLAB
(1st ed.). CRC F'I'ESE https://doi.ora/10.1201/b19285 pg. 103,169 and 268.

Egui n

Matlab Online - https:/fmatlab.mathworks.com

Written Program Code Design:

Case 1: 5olve for the Convolution of the given impulse response
Utilizing the 'conv' function of MATLAB to obtain the results.

wt) = e~ ult)

hit)=u(t) —u it -2)

FBrandon Backwith

WRELEGYMI2-A01 Signals and Systems Fall 2021

% Problam 237 (&) MATLAS wriling & program 1o Sonvobee
#-. “m =al_1lunm

% Blly= uifluit-2)

T=0.1; % sampling period

f=ET:10

== axpl-l) calculales st \/
n=t- 525

¥ = T*cormii h; %this contains. LesLh -1

10=00:200)° T,
A0y

kel Timeisl);
viabal{Rasponas v

Case 2: Solve and Generate a plot of both the impulse and step responses

Utilitzing the “step’,impulse’ and “plot’ functions of MATLAB to obtain the results.

a5
His) = /
(¢) (s} +1052 + 105 + 4 lJ,-"

L% Brandon Beckwih

SRELEGII0Z-PI Sigrals ard Systems Fal 2021

% Probdam 3,500 MATLAE wriirg 8 program b fiesd the impulse response
5% and the sfap response

% Hig) = S{a)/ 223+ 108" 20 1044

fiurm =[5

dan = [19010 4]

L= 00 20;

¥ = impadsainumodan, 1,



w = slep{num.den,t);

Fplolily. L, % plol v ard wib

PlobiLY, -

Pl an

Rl w, "Bl

legend([ Impuise Responsa’],"55ap Responsa’);

Case 3: Obtain Fourier Transform of the give signal

Litilizing the fourier” function in MATLAB to obtain the results.

yit)=(e™¥ —e N ulr)

SBrandon Backviih

WELEGIZNE-FO1 Signals and Sysiems Fall 2021

% Prablem & 50ib] Obtain the founier Transform of tha
e Wllowing signals: yil} = (&-21 - &*ull)

syms y1i

¥ = heavisides|ty*{expd-Z|-axp|-1}];% define the signal
Y = fpdriany),

i » NATLAB Drive &

"1 [ Vinede Sackin T8 Rt e i;
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b b= (R=202
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Case 2: Impulse Response and Step Resonse

WAliranadon B oay rh
SILPGHEG-Pal Srpal

§ b Syprems Falll e
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% Probiles 3, 50080 PATLAE wiiling 4 grogrem 1o Fird the im
% el TR Slba FeSpeRar
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dba = [1 18 e al;
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Nalaklt,w, tob % plet § sl uh
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Case 3: Fourier Transform

£k F = MATLA

o 1
ProblemS_S0.m  « 2
a
e a
5
G
7
]
9
18
== ProblemS_S@
1 1
- —_— E ]
1+ w li 2 + w 11

B Driva  »
Sfrandon Beckwith

S — — —hmpuiss Aezparesa
- —— g Pasigponse |~
5 10 18

HELEGIIE2-PR1 Sigmals and Syatemi Fall J@21
W Prablem S, . 99fk) Obtain the fourier Transform of the

% Followimg signals:
syms y

witl

[e*=21 = e*=t]ult}

¥ = heaviside{tl=(exp{-2=t]—expl-t] % define the sigmal

¥ = Fpurleriyls
pretty{¥): & dimplidfy

20



Conclusion

Upon completion of assignment, All program code function successfully, Some syntax error
occurred during simulation runs of the programs which were missing ;" or *,". Thus, resulting an
incomplete statement. In Case 3, an additional "} placed at the end of the “syms’ line caused program to
return the value of the initialize integer. As the removal of that %" allow to program ¢ to rum fully as
written. Each program produce it particular function as it was written,
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COMPUTER ASSIGNMENT

1. Problem 2.37 (a) Using MATLAB, write a program to comn
uft) = uft = 2)
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Using MATLAB to find the graphic solutions for this problem was fairly easy. First you set the y
boundares for each graph, then you set the boundaries for each graph. In the middle of doing
that, you tell the program whare to plot the points. Then the last thing you have to do is name
each graph .



2. Problem 3.50 (b) Find the impulse response and the step response for each of the

following systems: H{s)= 55/ 53 +1052 +10s5+4

E ]| FIILIAE
H & (e[ =0 |
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E : E| wbmpdayul 0.4 i . |
g [ '
0.4 I'I '\._I.\I
P | | I"l,
|
w o |
Boz|| H_ |
=3 | LY
ic
g < 01 | hY
ol ! %,
| B
| of 0 T v 115 o
0 B 10 15
Fimn Jnrnmnial

i

While using MATLAB to solve this equation, | realized that the coefficients of the equations are

needed. When inputting this code you have to identify the coefficients, list tham under systems,
ot e wot

then set the boundaries,
‘T[.hri =N 15"@2 Ye- A
]l’}"-’i' ovr ded, —/ k



3. Problam 5.50 (b) Use MATLAB to obtain the Fourier transform of the following
signals:y(t) = (e-2t-e-t)u(t)

1= L e
r_u; ™ H =¥ Lo u e Hmnad = E.ﬁ,nm- |Z] Sectizn Beast D ﬁ'
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In the problem given they state what y of t equals. The expression given for y of tis input into
MATLAB and ran.
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PROJECT TITLE: MODELING AN ACTIVE NETWORK
TOPICS COVERED IN PROJECT

1. Active Network

2. Passive Network Model of Active Network

3. Applications of MultiSim

4. Transfer Function of a Network

5. Application of Linearity Principle for obtaining an
input signal that will give a particular output
signal or the Use of Phasors, Ohm's Law and KVL
to obtain the input signal given a particular output
voltage
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DETAILED PROJECT PROBLEM STATEMENT
AND REQUIREMENTS



PRAIRIE VIEW A&M UNIVERSITY
DEPARTMENT OF ELECTRICAL AND COMPUTER ENGINEERING
ELEG 3302-P01 - FALL 2021
CLASS PROJECT: MODELING AN ACTIVE NETWORK

In this project, g team consisting of about two students must determine a possible circuit that can be

used to model an active network shown figure 1.

4
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Figure 1: Active Network
For groups | to 5, the component values are shown in Table 1:
Table 1: Component Values and Frequency (freq X)
Group Rl Cl1 R2 C2 R3 freq X (Hz)
1 LOOE+04 | 5.00E-07 | 1.OOEHM | 5.00E-07 5.00EH)3 5,00E+01
2 1LOOE+04 | 5.00E-08 | L.OOE+04 | 5.00E-O8 5.00E+H)3 3.00E+H)2
3 1.OOE+HM | 5.00E-09 | 1.OOE+D4 | 5.00E-0% | 5.00E+D3 5.00E+03
4 1LOOE+D4 [ 5.00E-10 1.00E+04 __?.EH}E-I{I' 5.00E+03 5.00E+04
5 1.00E+04 | 5.00E-11 | 1.00E+04 | 5.00E-11 5.00E+03 5.00E+03

{a) Use MultiSim to determine the frequency response of the active network

(b) Obtain an equivalent passive network, with its element values, that will have the same frequency
response as that obtained in part (a).
(¢) Use MultiSim to determine the frequency response of the passive network obtained in part (b)

(d) Compare the center frequencies and bandwidths of the frequency responses obtained in parts (a) and

(c).

(e} Determine the transfer function equation of the passive network obtained in part (b)
(f) Given that the output signal is v, (f)=0.1cos{2x * freq X *1), find the input signal v_{r) of the
passive network obtained in part (b).



Content of Your Report

Your report must have the fn]lnwi.ng sections:

(i) Title of project

(ii) Problem Statement

(iii) Frequency Response of the Active Filter Network — use MultiSim to determine the frequency
response of the active filter network

(iv) Equivalent Passive Network - obtaining an equivalent passive network, with its element values, that
will have the same frequency response as the active network.

(v) Frequency Response of Equivalent Passive Network - use MultiSim to determine the frequency
response of the passive network

(vi) Comparison Between Frequency Responses of Active and Passive Networks - compare the center
frequencies and bandwidths of the frequency responses obtained for the active and passive networks.
{vii) Transfer Function of the Passive Network - determine the transfer function of the passive network
{viii) An Application of the Model — determine the input signal v (1) of the passive network if the

output signal is given as v (1 =01cos(2x* freqg X *1)

{ix) Discussion of Results — discuss the resulis of this project
(%) Conclusions - provide the major conclusions of this project

Mote: The report should be carefully written, with proper grammar and spelling. You are advised to
make use of well-designed tables and graphs to present your design and results. Each figure and table
should have a numbered caption, and they should be referenced in the text of the report.

Indicate in your report the amount of work done by each member in your group. Signatures of the
members in your group indicating they participated actively in the project are required,

Submission (Two Submissions)
{i) Each team member must submit a copy of the team project to_Ecourse on Thursday, November
18, 2021 11:59 p.m.

(ii) Each member of a team must submit a soficopy of the project to Taskstream: ELEG 3302-P01,
Assignment {owtcome 1) on Thursday, November 18, 2021 by 11:59 p.m.
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DETAILED PROJECT GRADING SCHEME



PRAIRIE ¥VIEW A&M UNIVERSITY

DEPARTMENT OF ELECTRICAL AND COMPUTER ENGINEERING

ELEG 3302 SIGMNALS AND SYSTEMS

RUBRICS FOR GRADING SOLYING COMPLEX ENGINEERING PROBLEM

FALL 201

GROUP NUMBER:

GROUP MEMBERS: L.

RUBRICS FOR GRADING DESIGN PROJECT

ITEMS

POINTS
ACHIEVED

| MAXIMUM

POINTS

1. Fdentify and Formulare Complex Engineering Problem by Applying the
Principles of Engineering (Student Ouwicome [.{)
o  (¥bimin passive circuit characteristics that models the active circuit.

2 Identify and Formulare Complex Engineering Problem by Applying the
Principles of Enginecring
o [dentify element values of the passive circuit for modeling the active
circuit.

0

. Sofve Engineerimg Problem by Usimg Muld S Sadend Outoome 2]
#  LUse MultiSim to determine the frequency response of the identified
passive network,

10

4. Sofve Engincering Problsm - Evaluate and Inferprer Resnls
(Student Cyfeome [

= Compare the magnitude responses obtained for both the active and passive
netwarks.

]

5 Sofwe Engineering Problem = Determine Transfer Frunction of Passive
Network (Student Crutcome 1.2}
#  Use appropriate equation te determine transfer function of the passive
network.

10

& Salve E‘lgl’.neen’n_g Problemt — Determine the It Sigeal Given an Cwipni

Stgnal (Stwdent ODwieome 1,2)

= Use an appropriste method to determing the input signal for a given output
signal

1

7. Dizcussion of Results and Conclusions [Siudews Oweome [.2)
*  Draw conclusions using appropriate engineering judgement.

& General Write-up of Report

{1} Grammar and Adequacy of plots and figures, (ii) Proper labeling of graphs and
tabbes, (iii) Proper references to graphs and tables, (iv) Clear and meaningful
sentences, and (v) Organized report

9. Composite Report Grade

1on

I Grade for ARET Stivdert Oafeome 11 (Tewis #1, 2)

40

I, Grade for ABET Studeni ihatcame I (Normulized to J00%)

100

12, Grade for ARET Shivdert Oifeome 1.2 (Ttewis # 3, 4, 5, Savid 7)

A0

13, Grade for ABRET Stadent Outconte 1.2 (MNormialiged fo 100%)

100

T4, Grade for ARET Stivder? Oiicome [ (Trems #1, 2, 3, 4, 5, 8, and 7)

g0

15, Grade for ABET Student uteome I (Normalfzed fo F00%)

100







FRAIRIE VIEW A&M UNIVERSITY

DEPARTMENT OF ELECTRICAL AND COMPUTER ENGINEERING

ELEG 3302 SIGMNALS AND SYSTEMS

RUBRICS FOR GRADING SOLVING COMPLEX ENGINEERING PROBELEM

FALL 201

4 ,
1. g&ﬂ H'ﬂ“ﬁeﬁ V,_
. Abel Mendpra.v

GROUP NUMBER:

GROUP MEMBERS:

RUBRICS FOR GRADING DESIGMN FROMECT

ITEMS

POINTS
ACHIEVED

MAXIMUM
POINTS

L Fdentify and Formulate Comiplex, Engineering Problem by Applying the
Principles of Engineering (Student Outcome 1)
& Obtain passive circuit characteristics that models the active elrguit.,

20

20

2. Identify and Formulate Complex Engineering Problem by Appiying the
Principles of Engineering (Studen
*  Identify element values of the passive circuit for modeling the active
circuit.

¥,

20

3. Solve Engineering Problem by Using MultiSim_(Student Cutcome 1,2)
#  Llze MuliSim to determine the frequency response of the identified
passive netwiork.

|0

10

4. Solve Enginecritig Problem — Evaluate and Interpret Results

*  Compare the magnitude responses obained for both the active and passive
netwarks.

|10

10

5. Solve Engineering Problem — Determine Transfer Function of Passive
Network (Student Quicome 1.2

¢ Use appropriate equation to determine iransfer function of the passive
network.

1O

L]

6. Solve Engineering Problem — Determine the Input Signal Given an Outpat
Signal (Fredens Outcome 1.2)
*  Use an appropriate method to determine the input signal for a given output

1]

signal.

7o Discusvion of Resnlts and Conclsfons (Suders Outcome [ 2] I D ]

*  Diraw conclusions using appropriate -Engimu'glg Judgement.
8. Genernd Write-up of Report (_‘1 in
(i) Grammar and Adequacy of plots and figures, (ii) Proper labeling of graphs and
tables, {iii} Proper references 1o graphs and tables, (iv) Clear and meaningful
sentences, and (v} Organized report p—
9. Composite Repori Grade < EH*) 100
10, Grade for ABET Student Chrutcome 1.1 (ltems #1, 2) g 40
I 1. Grade for ABET Student Outcome 1.1 (Normalized to 100%) 1ov 100
12. Grade for ABET Studert Outcome 1.2 (ltems # 3, 4, 5, 6and 7) 0% 150
13. Grade for ABET Studemt Outcome 1,2 (Normalized to 100%) 9 100
4. Grade for ABET Student Qutcome | (ftems #1, 2, 3, 4, 3, 6, and 7) ¥ 90
15, Grade for ABET Student Outcome I (Normalized to 100%) %) 100
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Objecti

Based on a given active network, designing an equivalent passive network that produced

a similar frequency response.

Procedure

The values of the active network were given in the table below.

Table (i): Group 4 Active Circuit Given Values

Rl

c1

R2

C2

R3

Freq (Hz)

Group 4

1.0O0E+0D4

3.00E-10

1.00E+4

5.00E-11

3.00E+03
=

5.00E+05

By using Multisim, the frequency response of the active circuit would be determined.

Using the results of center, upper and lower frequencies, values of the inductors, capacitors and

resistors for the passive network were calculated using the provided formula. Lastly, the transfer

function of the network would need to be obtained.

Figure 1: Active Circuit on Multisim




Figure 3: Active Network Lower Cut-off Frequency




Figure 4: Active Network Upper Cut-off Frequency

Table (ii): Active Network Measured Frequency Values

Measured
Center Frequency 31.4468 kHz
Lower Frequency I?!-/?i(_’rﬂ kHz
Upper Frequency 76.6128 kHz

\
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Figure 5: Passive Network Components Hand Calculations




Table (iii); Passive Network Components Values

Components Calculated Values
Inductor (L) 10 microH 4
".U_//

Capacitor {C) 2.5615 microF

Resistor (R) 3.9812 []}'n;r/-
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Figure 6: Passive Network Circuit on Multisim; Series RLC Circuit

Figure 7: Passive Network Frequency Response, Lower Cut-off, and Center Frequencies



Figure 8: Passive Network Upper Cut-off Frequencies

Table (iv): Frequency Response Companson of Active and Passive Networks

Values

Active Network

Passive Metwork

Center Frequency

314468 kHz

”, 31,751 kHz

Lower Cut-off Frequency 13.2454 kHz= ll&’fﬂﬁﬁ kHz
Upper Cut-off Frequency 76.6128 kHz | . 76,6626 kHz
Bandwidih 198149.166 Hz v i~ 398120 Hz
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Figure 9: Passive Network Transfer Function
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Figure 10; Passive Network Calculating (V) Source




Discussion

In this class project, Modeling an Active Network, we were assigned an active network
and values in Figure 1 and Table (i). We simulated this active network in Multisim with AC
sweep and obtained the center frequency to be 31.4468 kHz, the high cut off frequency to be
13.2454 kHz, and the low cut off frequency with a value of 76.6128 kleyﬁs indicated in Figures
24,

After those values were confirmed by the instructor, we moved on to find equivalent
passive network values to model the passive network circuit. We utilized the equation of Wo =
2*pi*(Fao) to calculate a value of 197586.0717 rad/s. We also needed to find the quality factor
which was possible by using the equation () = Fo/(F2-F1), this gave us a value of 0.4963, After
these values were caleulated, we continued to obtain the values of the resistor and capacitor by
choosing the value of the inductor at 10 microHz. In order to find the value of the capacitor, the
following equation Wo = 1/sgri(L*C). Capacitor value could be rewritten as C = (1/Wao)*2/L. As
a result, C was calculated to be 2.5615 microFarad. The next needed value would be the resistor
which could be obtained with the following equation of quality factor Q) = Wo*L/R. By isolating
R, we would get R = Wo*L/Q) and the value of R was determined to be 3.9812 Ohm. With aJl the
values identified, the equivalent passive network could be assembled in Multisim. L/I

The equivalent passive network circuit was simulated in Multisim and an AC sweep was
performed to obtain the center frequency with a value of (Fo) = 31.1751 kHz, the low cut off
frequency of (F1) = 13,2366 kHz, and the high cutoff frequency of (F2) = 76.6626 kHz. I//

After the equivalent passive network circuit simulation was run, the values were
compared to the active network circuit. The center frequency of the active network was at
31.4468 kHz and the passive network was at 31.1751 kHz. The bandwidth for the active network
had a value of 398149.166 Hz, while the passive network had a value of 398120 Hz. That meant
the passive network produced similar values to the active network. Also, it confirmed the
calculating and designing processes were done correctly, Table (iv) showed the comparison né/.
two circuits,

Alfter that was confirmed, the transfer function was calculated using the following
formula His) = (Ho®(Wao/Q)s)/{s"2 + k2s + W*2a). The result came out to be His) =
398120.001s/(s"2 + 398120.001s - 3.9038*10"10). The calculation was shown in Figure 9/



Moving to the last part of the project, we needed to determine the input signal Vs(t) of the
passive network with a given output voltage Vo(t). The source voltage was calculated to be Vsit)

.
= [QME 14159.2654t + 47,75 degree) as Figure 10 had shown. »
Conclusion

Through the completion of this project, we were able to learn how to utilize the given
active network’s frequency response to obtain the components values of the passive network by
using Multisim. The passive circuit had also shown to produce similar frequency response
values. With the components values, we were able to achieve the transfer ion and determine
the input signal Vs(t) successfully. We ran into a few issues and concerns ng the way.

However, the problems were addressed and resolved by discussing amodg the team members and
consulting with the instructor,

Very (rood fport
et writher.
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(1) Class Project: Modeling An Active Network
(2) Problem Statement

The purpose of the project was for students to determine a possible passive RLC
circuit that can be used to model an active circuit which is shown below in Figure
1. The passive network should have the same frequency values as the active
network depicted below. The element values of the passive circuit will be
calculated via the results from multisim from the active network. L//
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Flgure 1: Aciive Merwiork
With the following values:
R1=10 k{1, R2= 10 k(], R3= 50 k(J, C1= 50 nF, C2= S50nF, Frequency = 500
Hz v



Figure 2: Frequency response from 1 Hz to 10 GHz
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Figure 3: Max Response Point
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Figure 4; Low-Cutoff & High-Cutoff Points

From the data points per decade the values captured in the response curve were
determined and listed below, and we are also able to find the value of Q of the

circuit,



Center Frequency == 316.23 Hz
Low-Cutoff = 132.53Hz
High-Cutoff = 770.35Hz
Bandwidth = 637.82H
Q=049574378
wo=20*316.23 = 1986.9317

(4) Equivalent Passive Network

E




(5) Frequency of passive network and element values

e o -
mu-mﬂle’[L 1uH

@o = 1986.9317 = —

Ve L
.. C=253.29939 mF

Wl g Wolk
Q"" &1“ @- ﬁ{

1986.9317(1uth) L
0.49574378 4mé?

Figure 5: Passive Equivalent Circuit
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Figure 6: Center Frequency
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Figure 7: Bandwidth

From Figure 6 we can see that the center frequency of the passive RLC network is
equivalent to be at 309.75 Hz. Then from Figure 7 we can see the low-cutoff
frequency is at IEQ.E!/‘;IZ and the high-cutoff frequency 1s at 770.35 Hz. This
allows us to find the bandwidth which is the high-cutoff frequency minus the low-
cutoff frequency and is equal to 640.54 Hz. Obtaining the calculation of the
bandwidth the *Q)" of the circuit can be calculated by dividing the center frequency
by the bandwidth this gives the value of 0.4835.

Center Frequency = 309.75 Hz v

High Cutoff Frequency = 77().35 Hz-

Low Cutoff = 129.81 Hz

With these values we can calculate the bandwidth and Q. Bandwidth =
640.54 Hz

Q=04835 /



(6) Comparison values for active and passive networks

Fc-active =316.23 Hz v’

fc-passive = 309.75 Hz \../

This is about a 6.48 Hz difference in the center frequency which is acceptable for a
standard value conversion of a circuit.

B-active = 637.82 Hz l/
Bpassive = 640.54 Hz

This is a 2.72 Hz difference. This tolerance on real components can be seen as an
acceptable range of deviation.

(7) Transfer function for the passive network

4,
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= H(s)
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(8) Determination of the input signal of the passive network
if the output signal is given as VO(t) = 0.1cos(2n*freq_x*t)

0.1cos(2rt*500*) = 0.170 .
% =VI=(0.170 ) / (0.22632 + 0.41845j)

0.1 -0.18489487j = 0.21020 [1 -61.593354

Vi=0.21020cos(2n*500*t - 61.593354) . shvd bt
fugdn

(9) Discussion of Results

The results of the passive circuit went as expected, the two circuits had very

similar values and frequency curves:In this initial test 2 designs were tested. The
two designs tested were a passive RLC circuit and an active network with op amps.
Out of the 2 tested the active network gave the best results. At this point, the values
of the components needed to be calculated to match the active networks cutoff and
bandwidth values. The active network values :ﬁfﬁvlﬂlin tolerance range for the
real valued components in the circuit. The caleylations that were obtained were
desired results, with minimal issues.

(10) Conclusion

During this project we utilizadj&ultisim to determine the differences between the
passive and active networks. Utilization of this software was simple and very user
friendly. The transfer function and other calculations were within expected values,
which made the comparisons extremely easier than expected. We complied with

each directive as instructed in this assignment. As a result aljfigures were utilized
to illustrate the results effectively.



Member Roles

Xavier Dukes - Ensured proper calculations and mainly worked on multisim
live demonstration and obtaining values

Arthur Quinney - Assisted with calculations and formatted and “T?/
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Introduction

=To start the project we must first use multisim to demonstrate our ability to use build a circuit
and use it measure the frequency response. We will later obtain the passive network using its
calculated element values solved by hand calculations. With the ured values of the
bandwidths and center frequencies from both frequency responses we will compare and contrast
the values.

Problem Statement (ii)

-Use multisim to determine the frequency response of the active network as well as measure and
calculate the bandwidth and center frequency

Measuring the frequency response of the Active filter network (iii)
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Figure 1: Active network circuit

Figure 2: Active Network Frequency Response graph
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Hand calculations

Obtaining the equivalent passive network with its element values (iv)
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Figure 6: Passive network frequency response
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Comparison between frequency responses of Active and Passive networks (vi)

Active network Passive netwurl:
il —--.. Miﬁ' f-—
Center Frequency 312.36 kHz // 3047 Iz .
1 0-3' e my,

Bandwidth 634.31 kHz 328.32 Hz
= | \ =...::_""_. beLavse
Tablel: Comparison of Active and Passive lrequenél

C&!L'-klﬂ'»

-The difference between the Active and Passive network center frequency and I:raJ:LdWI f‘?f‘gffq: “%J“E:
tremendously and it shown in the table above

Obtain the transfer function of the Passive network (vii)

2z 3 3&}115




Determine the input signal v(t) of the Passive network (viii)
Discussion of Results (ix)

-In the lab [ was able to see the difference in the center frequency and bandwidth between the
Active and Passive frequencies, this is show in table 1. My measured and hand calculated values
were proven to create the correct waveform as shown in my numerous waveforms in figures 6-8,
To obtain the Passive frequencies element values I had to apply some algebra to obtain the
values [ needed to create the circuit as shown in Figure 5 and the hand calculation used to make [
are shown in section (iv). All of these methods and mathematical functions resulted in me
@c‘ssﬁlllf}cnmplming this project.

N

Conclusion (x)

-To conclude the lab, I appreciate the practice and experience it allowed me to acquire in the
multisim website. I was able to demonstrate my ability to adapt and learn on the fly to get the
project done in the time frame required by my professor. All of myhand calculations and
measured values were coming back to be true and [ enjoyed mfyg“lhe step by step process of
understanding and creating these waveforms and circuits.

ria-?fr v Hw {L:ﬁmr&; aina tableg m%uﬁ_
ot



Member Participation

Masir Pate- Introduction, problem statement, measurement of active & passive frequency, created
the active and passive circuits, measured the bandwidth and center frequency of the active and
passives frequencies, compared the active and passive frequencies.

Breland Walker- Calculated the transfer function, did the conclusion.



	ELEG 3302-P01_fall 2021 Course  Binder_20211220_part A
	ELEG 3302 Signals and Systems  FALL 2021 ABET binder_part 1
	ELEG 3302 Signals and Systems  FALL 2021 ABET binder_part 2
	ELEG 3302 Signals and Systems  FALL 2021 ABET binder_part 3

