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PRAIRIE VIEW
A&M UNIVERSITY SYLLABUS

1. Course number and name: ELEG 2315. Introduction to Electrical Engineering
2. Credits and contact hours: Credit 3 semester hours. Contact hours 3.
3. Instructor’'s name: A. Anil Kumar, Ph.D., Professor

4. Text book, title, author, and year
Fundamentals of Electrical Engineering, by Giorgio Rizzoni, McGraw-Hill (2009)
ISBN978-0-07-338037-7.
a. other supplemental materials
Course Specific:
1. Class Notes and Handouts
2. University of Utah http://www.ece.utah.edu/~ece2210/This website
has a lot of excellent material.
3. Schaum’s Outline of Basic Circuit Analysis, Author: John O'Malley, 2nd
Edition, SBN13: 9780070478244
4. https://my.ece.utah.edu/~ece?2210/ECE2210lect $20.htm

5. Specific course information
brief description of the content of the course (catalog description): Infroductory
course for non-majors. Basic circuit theory, analysis of DC circuits; transient
analysis of RLC circuits; steady state analysis; transformers; dc machines and
induction motors; diode circuits; operational amplifiers; numbering systems,
logic gates and combinational circuits.

a. prerequisites or co-requisites: Undergraduate level MATH 2320 Minimum
Grade of C and Undergraduate level PHYS 2326 Minimum Grade of C

b. indicate whether a required, elective, or selected elective (as per Table 5-1)
course in the program: Required

6. Specific goals for the course
a. specific outcomes of instruction (e.g. The student will be able to explain the
significance of current research about a particular topic.)
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1.Be able apply circuit analysis techniques to resistive, capacitive and
inductive networks.

2. Be able to characterize the behavior of resistors, capacitors, and
inductors.

3. Be able to identify relevant electrical and electronic componentsin a
physicalstructure, such as a sensor, accelerometer, robot, a bridge, a
chemical monitoring system.

4. Demonstrate a knowledge of modern developments in your own major
andhow this course might help you advance your knowledge.

a. explicitly indicate which of the student outcomes listed in Criterion 3 or any
other outcomes are addressed by the course. Not applicable.

Brief list of topics to be covered

Introduction to Electrical Engineering

Fundamentals of Electrical Circuits

Resistive Network Analysis

Transient — Capacitive and Inductive — Network Analysis
A.C. Frequency Response

Logic Circuits

Communications — Signal processing, Coding
Applications — Sensors, Actuators, Robotics
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Il. Assessment of the Course in Spring 2022

Over the previous semesters, my observation was that the students — majors
in Chemical, Civil and Mechanical Engineering — were less than enthused
with the subject material. For the most part, their reactions were along the
lines of, “Where am | going to use this2" Their reaction to logic circuit design,
Boolean Algebra implementations, and decimal to binary conversions, has
been a lot more positive. Their reactions are partially justified since the
textbook, and many other such textbooks, tend to be written by electrical
engineering faculty for electrical engineering students. The adaptation of
such a text to a non-EE environment is tenuous at best.

My explanation to the students for the importance of the subject material
included the following:

1. An engineer, whatever their chosen area of specialization, has to
have some working knowledge of electrical engineering, since
almost every device or appliance used in daily life is electric or
electronic.

2. Real world career environment is no longer subject matter specific.
One needs to be able to converse with another from a different
subject expertise. | gave examples such as needing a
comprehension of sensors for fraffic or bridge design, vision and
motor control systems for arobot, safety system design for a chemical
plant, among others.

3. The course also addresses mathematical preparation such as matrix
analysis and solutions of systems of equations. An ability to
demonstrate “transference of skills” is of paramount importance in
the real world.

Having said that, detailed discussions of nodal and loop analysis, network
equivalent theorems and Bode Plots, for instance, are largely irrelevant to
non-EE majors. The exposure to electromagnetic aspects, digital logic
circuits and alternate number representations, especially binary formats, on
the other hand, is extremely important.

In view of this, a few changes in instruction will be made during the Fall 2022
semester.



ELEG 2315-Introdcution to Electrical Engineering/Kumar/Course
Binder/Spring 2022

lll. Recommendations for Fall 202

In view of my assessment of the course, | propose to change the format of

the course as follows.

Traditional List of Topics

Proposed List of Topics

1. Intfroduction to Electrical
Engineering

2. Fundamentals of Electrical
Circuits

3. Resistive Network Analysis

4. Transient — Capacitive and
Inductive — Network Analysis

5. A.C. Frequency Response

6. Logic Circuits

7. Communications — Signal
processing, Coding

8. Applications — Sensors,
Actuators, Robotics

B

Introduction to Electrical
Engineering

Fundamentals of Everyday
Electrical Systems — sensors,
actuators, microelectron-
mechanical systems (MEMS),
communication devices
Decimal and Binary Formats
Logic Gates and Circuits
Boolean Algebra
Implementation

Transient — Capacitive and
Inductive — Network Analysis
Communications — Signal
processing, Coding

Additionally, at least three “laboratory” sessions will be conducted that will

cover:

1. Basic electrical measurements — current, voltage, resistance.

2. Simple assembly of circuits.

3. Capacitive and Inductive transient measurements.
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IV. SAMPLES OF STUDENT WORK
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QUIZ |

PROBLEM 1 (10 POINTS)

Examine the band gap vs. lattice constant diagram below. Suppose you want 1o
choose all the semiconductors with the band gaps between 1.5 eV and 2.5 eV, and
the lattice constants between 5.8 A and 6.2 A. List your choices in the table below in
order of decreasing band gap.
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PROBLEM 1 (10 POINTS)

Examine the band gap vs. lattice constant diagram below. Suppose you want to
choose all the semiconductors with the band gaps between 1.5 eV and 2.5 eV, and
the lattice constants between 5.8 A and 6.2 A. List your choices in the table below in
order of decreasing band gap.
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PROBLEM 1 (10 POINTS)
Examine the band gap vs. lattice constant diagram below. Suppose you want to
choose all the semiconductors with the bcn% gaps between 1.5 eV and 2.5 eV, and
the lattice constants bemaeen 58 A and 6 2 A. List your choices in the table below in
order of decreasing bond gap '
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PROBLEM 2 (20 POINTS) JL_,Q——- p

The depletion capacitance €, of a p-n diode is given by ,_,___,....-.

N
5 - 4§ I {ENo

= + .
CDZ qEND = qEND

You should be familiar with all the notations. This looks like the equation of a straight
line:

y=mx+b

where “m" is the slope and “b" is the y-intercept (recall from Algebra 1 from high

school). Comparing the two equations, write down the expressions for the slope and
the y-intercept.
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The graph below is from an experiment with a Silicon p-n diode with the slope and the
y-intercept given as shown.
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Equating the slope and the infercep’r fr<5m your equation to the information shown on
the graph, compute the value of Veiand No.
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PROBLEM 2 (20 POINTS)
The depletion capacitance €, of a p-n diode is given by

SR 2V
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You should be familiar with all the notations. This looks like the equation of a straight
line:

y=mx+b
where “m" is the slope and “b" is the y-intercept (recall from Algebra 1 from high

school). Comparing the two equations, write down the expressions for the slope and
the y-intercept.
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The graph below is from an experiment with a Silicon p-n diode with the slope and the
y-intercept given as shown.
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The depletion capacitance €, of a p-n diode is given by - A
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where “m" is the slope and "“b" is the y-intercept (recall from Algebra 1 from high

school). Comparing ’fhe two equations, write down the expressions for the slope and
the y-intercept.
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DEPARTMENT OF ELECTRICAL & COMPUTER ENGINEERING
ROY G. PERRY COLLEGE OF ENGINEERING
PRAIRIE VIEW A&M UNIVERSITY
ELEG 2053 - SPRING 2022
EXAMINATION Il
THURSDAY, APRIL 7, 2022
Total: 100 Points

PROBLEM 1 (20 Points)
Perform the following decimal to binary and binary to decimal conversions. Show your work.
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SCRATCH SHEET FOR PROBLEM 1



PROBLEM 2 (18 Points)
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Identify each of these logic gates by name, and complete their respective truth tables
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PROBLEM 3 (10 Points)

Show that the following expression is verified by constructing the fruth tables.

A+ A'B=A+B.
Input Output Input Output
A’ B A +A'B A+B
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PROBLEM 4 (8 Points)
Simplify the Boolean expression (A+B+C)(D+E)' + (A+B+C)(D+E) and choose the best answer.
Show your work.
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(a) A+:C> (b) D+E (c) A'B'C' (d)D'E’ (e) None of these
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PROBLEM 5 (8 Points)
Simplification of the Boolean expression (A + B)'(C + D + E)' + (A + B)' yields which of the
following results2 Use the Boolean Algebra Rules. Show your work.

(c) C+D+E  (d)C'D'E’ (e) A'B'C'D'E’

PROBLEM 6 (8 Points)
Given that F = A'B'+ C'+ D'+ E', which of the following represent the only correct expression for

F'2 Use the Boolean Algebra Rules. Show your work.

(a) A+B+C+D+E (b) ABCDE (c) AB(C+D+E) (d) AB+C'+D'+E' (e) (A+B)CDE

PROBLEM 7 (8 Points)
Simplification of the Boolean expression AB + ABC + ABCD + ABCDE + ABCDEF yields which of
the following results¢ Use the Boolean Algebra Rules. Show your work.

(a) ABCDEF (c) AB+CD+EF (d) A+B+C+D+E+F () A'B'C'D'F’
AN BC vy ABCOLABCOEHAR

2nBi Bpc( (4D) + 4g

BB ARBC + ABCDE = AB+HBC Cw?ej
= pBedde = ABLC (400 AR
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PROBLEM 8 (10 Points)

Construct a logic circuit whose output is the following expression:

Q= (AB).(A+B]'.C (ABD - ( “"S)C

PROBLEM 9 (10 Points)
Compute the output Y for the logic circuit below. Show the output at each stage.

A A (AR
D P

B

peberd A

j_’m B) s C@ c +B - 65\(\<\

Show 2
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DEPARTMENT OF ELECTRICAL & COMPUTER ENGINEERI
ROY G. PERRY COLLEGE OF ENGINEERING

PRAIRIE VIEW AEZM UNIVERSITY
ELEG 2315 ~ SPRING 2022
FINAL EXAMINATION
THURSDAY, MAY 5, 2022
Total: 100 Points /

Examination will be released at 8:00 AM on\Canvas.
Your work must be submitted by 8:00 PM to
Once you access the exam, you will have 3 hours (180 minutes) 15
attempt should be no later than 5:00 PM.
Your work must be shown on these sheets. Not on blank paper.
Submissions on blank paper will not be graded. ‘
You are expected to find the information needed on your own. j

our latest

READ THIS CAREFULLY AND SIGN BELOW

Academic honesty and integrity are essential principles of Prairie View A&M University
and engineering as a profession. All PVAMU students are expected to behave as |
honest and responsible members of an academic community.

Engineering students have an even greater responsibility fo maintain the highest level
of academic honesty and integrity as they prepare to enter a profession with those

principles as a cornerstone.

Cheating on exams or projects, plagiarizing or any other form of academic dishonesty
are clear violations of these principles.

As a student of the College of Engineering at PYAMU, | solemnly pledge to follow the
policies principles, rules, and guidelines of the University with respect to academic

honesty.

By signing this pledge | promise to uphold the highest standards of ethics and
academic integrity as a future engineer.

| will abide by the rules my instructor has provided for this examination and will not
violate the university's policy regarding Academic Misconduct. This means thaft |

will only use the information provided by my instructor and will not use any other outside
assistance (an external company or any other people including my peers).

Signature:




PROBLEM 1 (20 Points)

Perform the following decimal to binary and binary to decimal conversions. Show your work.
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PROBLEM 2 (10 Points)

Compute the equivalent capacitance of the following circuit.

4
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PROBLEM 3 (10 Points) 2 o
In the circuit below, find all the currents. Before you start writing down equ :

study the circuit carefully. You should be able to do the calculation in your head.

2A — ’IZ:ZA

150
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PROBLEM 4 (3 Points)

Look at the circuit below with three connected resistors. A student claims that only
' ' two do not. Is

R,
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s R,
= AT
3 R,
L yy e
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PROBLEM 5 (15 Points)
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PROBLEM 6 (15 Points) =
e ST
B —

B ”

I computed the output F for the logic gate layout above as F = AB(ﬁ +”C]). \/:/rg?snml
rechecked my computation, | realized the expression is incorrect. identity ;a e gl
the expression and write the correct expression for output F. Can you spot the er

In my first computation?
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PROBLEM 7 (15 Points) .
Simplify the following Boolean expression to a minimum number of literals.

Q. F = ABC + AB + ABC : |
A (c1C)+ 2B Cepd)
AD (l\ +A DB

% (» +5 )

=

o. F=(X+Y)(X+7)
(FINz2 )

f

Lo ,fZ):l

c. F=XY +X(WZ+W2)

YN 4+ XWZ 4 XWZ Gt

SN
+ 2 )

vy + XW 4

xy + X W

i i — =

Tx (q—e—w\
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Problem 8 (12 Points) | . i
The digital logic circuits, as shown, are mismatched with their corresponding

descriptions in the left column. Match the appropriate circuit with its description by
drawing arrows.

A ,
B <
Draw a logic circuit for (A + B)C c \

Draw a logic circuit for (A + B)'(C + >——{>C D’

DJIC -

Draw a logic circuit for A + BC + D’.

Draw a logic circuit for AB + (AC)".
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BONUS PROBLEM (15 Points)

In the circuit below, the switch has been in position “a" for a long time. At t=0, the
switch is shifted to position “b". Calculote the time constant ond the write the
appropriate expressions for the voltage across the capacitor below. Choose Vg = 20
V,Ri =10kQ, R =100 kQ, C = 50 uF.

R] Final Answers:

V.(t = 07) =
v o {1 =0 »
8 C V.(t - 0%) =

Vc(t—>oo) =
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DEPARTMENT OF ELECTRICAL & COMPUTER ENGINEERING

ROY G. PERRY COLLEGE OF ENGINEERING
PRAIRIE VIEW A&M UNIVERSITY
ELEG 2315 - SPRING 2022
FINAL EXAMINATION

THURSDAY, MAY 5, 2022
Total: 100 Points

r—mw»' Ekomlncmoh will be released at 8:00 AM on Canvas.
Your work must be submitted by 8:00 PM to Canvas.
t. Your latest

Once you access the exam, you will have 3 hours (180 minutes) to submi
attempt should be no later than 5:00 PM.
Your work must be shown on these sheets. Not on blank paper.
submissions on blank paper will not be graded.
You are expected fo find the information needed on your own.

READ THIS CAREFULLY AND SIGN BELOW

Academic honesty and integrity are essential principles of Prairie View A&M University
and engineering as a profession. All PVAMU students are expected to behave as
honest and responsible members of an academic community.

Engineen‘ng' students have an even greater responsibility to maintain the highest level
of academic honesty and integrity as they prepare to enter a profession with those

principles as a cornerstone.
Cheating on exams or projects, plagiarizing or any other form of academic dishonesty

are clear violations of these principles.

As a _sfude‘m‘ (_)f the College of Engineering at PVAMU, | solemnly pledge to follow the
policies principles, rules, and guidelines of the University with respect to academic

honesty.
By signin.g .this pledge | promise to uphold the highest standards of ethics and
academic integrity as a future engineer. :

I yvill abide by the rules my instructor has provided for this examination and will not
wplcte the university’s policy regarding Academic Misconduct. This means that |
wxll.only use the information provided by my instructor and will not use any other outside
assistance (an external company or any other people including my peers).

Signature: '/jm C ﬁm
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PROBLEM 1 (20 Points)

Perform the following decimal to binary and binary to decimal conversions. Show your work.
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SCRATCH SHEET FOR PROBLEM 1
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PROBLEM 2 (10 Points)
Compute the equivalent capacitance of the following circuit.
ranle) 1+ e

¢ o A
SONES : ¢ -




e N el e

Name:

ou start writing down equations,

PROBLEM 3 (10 Points)
do the calculation in your head.

In the circuit below, find all the currents. Before y
study the circuit carefully. You should be able to

2A \/ = 1T\R
- 5Q | =R
(] \/\V I= 2A
Is= AA
j Io=_17_
T 50V 40> I,= 1 A
Ie= 4 A
105-8 Ils= Zﬁ
15Q Lel o vy, 2 =1 56N> N SiY |, T gome
©T% T gy twe W N = guw
B 5 24
N Q./ = 24.yy =28 S'D/zc)
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PROBLEM 4 (3 Points)
Look at the circuit below with three connected resistors. A student claims that only

one of these circuits has the resistors connected in series while the other two do not. Is
she correct? If you think she is, calculate the equivalent resistance for each circuit
and write it below. If she is wrong, how would you correct her claim?

MWV
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Req = 7‘71“’22-44%3 Req = R|-H?Z+R3 = 52{%'22'”?3
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5 jt 'ﬂ‘ CEYey+ () o
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D :

Write the Boolean expression for output X, Y and Z in terms of the input A, B, C, D.

X A+ J(ARN(RVEY
)’: [(xﬁ)(éﬁ:\}*[(@“dw@bﬂ

PROBLEM 5 (15 Points)
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PROBLEM 6 (15 Points)

. S _;D,%M. |
| (AR \(8xe>

% Bl (AR B
Cﬁ__ﬁpkzm

I computed the output F for the logic gate layout above as F = AB(B + 0). Wheq ‘
rechecked my computation, | realized the expression is incorrect. identify the errors in
the expression and write the correct expression for output F. Can you spot the error(s)
in my first computation?
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PROBLEM 7 (15 Points)
Simplify the following Boolean expression to a minimum number of literals.

Q. F = ABC + AB + ABC
AE (a

AL (1A —

b. F=X+V)X+7)

ez G

[

C. F=XY+X(WZ+W2) 2¥3 = |
Xy + X (W)

A (y + )
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Problem 8 (12 Points) . ’ '
The digital logic circuits, as shown, are mismatched with their corresponding

descriptions in the left column. Match the appropriate circuit with its description by
drawing arrows.

| Draw a logic circuit for (A + B)C

Draw a logic circuit for (A + B)'(C +
2 D)C'.

AR Y Ra

2 Draw alogic circuit for A + BC + D',

AT
A -

| praw a logic circuit for AB + (AC)".
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BONUS PROBLEM (15 Points)

In the circuit below, the switch has been in position “a
Calculate the time constant an

switch is shifted to position “b".

appropriate expressions for the voltage across

V.R = 10kQ, R =100k, C=50uF. o
:SO"‘\»

" for a long time. At 1=0, the
d the write the

the capacitor below. Choose Vg =20

Final Answers: -t,/%t.a \
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ROY G. PERRY COLLEGE OF ENGINEERING
PRAIRIE VIEW A&M UNIVERSITY
ELEG 2315 - SPRING 2022
FINAL EXAMINATION
THURSDAY, MAY 5, 2022
Total: 100 Points

Examination will be released at 8:00 AM {n Canvas.
Your work must be submitted by 8:00 PM { nv
Once you access the exam, you will have 3 hours (180 minutes) to submit. Your late

attempt should be no later than 5:00 PM.
Your work must be shown on these sheets. Not on blank paper.

Submissions on blank paper will not be graded.
You are expected to find the information needed on your own.

READ THIS CAREFULLY AND SIGN BELOW \/

Academic honesty and integrity are essential principles of Prairie View A&N University
and engineering as a profession. All PYAMU students are expected\to b&have
honest and responsible members of an acgidemic com '
intain the Hghqstlevel

professj ith T5057
Cheating on exams or projects, plagiarizing or any oth ademig-dish@esty
are clear violations of these principles. Ziy
As a student of the College of Engineeri@ at PV AMU, | lemnly pledg follow the
policies principles, rules, and guideliney|ffthg University\with r

Engineering students have an eve reo’r%r o)
of academic honesty and integrity &s thg
principles as a cornerstone.

pect to acaddmic
honesty.

By signing this pledge | promise to Uphofd\th ighesMstandards o
academic integrity as a future engineer.

| will abide by the rules my instructor has provided for this ex@findion and will not
violate the university’s policy regarding Academic Miscondu€t. This means that |
will only use the information provided by my instructor and will not dse any other outside
assistance (an external company or any other people including my peers).

Signature: _4 7
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PROBLEM 1 (20 Points)
Perform the following decimal to binary and binary to decimal conversions. Show your work.
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SCRATCH SHEET FOR PROBLEM 1
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PROBLEM 2 (10 Points)
Compute the equivalent capacitance of the following circuit.
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PROBLEM 3 (10 Points)
In the circuit below, find all the currents. Before you start writing down equations,
study the circuit carefully. You should be able to do the calculation in your head.
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W Name:

PROBLEM 4 (3 Points)
Look at the circuit below with three connected resistors. A student claims that only

one of these circuits has the resistors connected in series while the other two do not. Is
she correct? If you think she is, calculate the equivalent resistance for each circuit
and write it below. If she is wrong, how would you correct her claim?

54

Reqzég -§[£3‘2-«§f:§ Req:;ng ’“‘;&”“\i» Req = E}H ;"éf;

(7( w
L ol He Cieuly ovre LonaeC




PROBLEM 5 (15 Points) ﬁ “"@T (4t C“’)

B+ C Q o
R "Ly (BFC)+CD

Write the Boolean expression for output X, Y and Z in terms of the input A, B, C, D.

So,

[X=A+BC
—— *‘ﬁﬁ:‘ .
A+ A
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PROBLEM 6 (15 Points)

A
= CRB) e
P (AB (AT C) (FB)XB+T)
F
B (B+T)
C No

L~

| computed the output F for the logic gate layout above as F = AB(B + C). When |
rechecked my computation, | realized the expression is incorrect. identify the=sgrors in

the expression and write the correct expression for output F. Can voussT Sr(s
in my first computation?
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PROBLEM 7 (15 Points)

Simplify the following Boolean expression to a minimum number of literals.

a. F = ABC + AB + ABC

=AB(CH+L)+A'B

< AB+ A
-

=B -;(A+ﬂ D
[8]

b. F=X+Y)(X+7Y)

]

c. F=XY+X(WZ +WZ)
y)

A 3
oy T, g ‘é f* - |
:g@%xga@§%gj

e
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XY+ W X
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Problem 8 (12 Points)

The digital logic circuits, as shown, are mismatched with their corresponding
descriptions in the left column. Match the appropriate circuit with its description by
drawing arrows.

Véow a logic circuit for (A + B)C @

r

s ' ‘
!JfDrow a logic circuit for (A +B)'(C +

D)C'.

\/E{r.ow a logic circuit for A+ BC +D’.
A .
B -
Draw a logic circuit for AB + (AC)’. r} @
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BONUS PROBLEM (15 Points)

In the circuit below, the switch has been in position “a” for a long time. At =0, the
switch is shiffed to position “b"”. Calculate the time constant and the write the
appropriate expressions for the voltage across the capacitor below. Choose Vg = 20
V, R =10kQ, R =100 kQ, C =50 pF.

R] a b Final Answers:
.—
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DEPARTMENT OF ELECTRICAL & COMPUTER ENGINEERING
ROY G. PERRY COLLEGE OF ENGINEERING

PRAIRIE VIEW A&M UNIVERSITY O \

THURSDAY, MAY 5, 2022
Total: 100 Points

ELEG 2315 - SPRING 2022
FINAL EXAMINATION
M on Cdnvas.
to Canvas.

Examination will be released at 8:0
Your work must be submitted by 8:00
Once you access the exam, you will have 3 hours (180 mi
attempt should be no later than 5:00 PM.
Your work must be shown on these sheets. Not on blank paper.
Submissions on blank paper will not be graded.
You are expected to find the information needed on your own. y

mit. Your latest

READ THIS CAREFULLY AND SIGN BELOW

Academic honesty and integrity are essential principles of Prairie View A&M University
and engineering as a profession. All PYAMU students are expected to behave as
honest and responsible members of an academic community.

Engineering students have an even greater responsibility to maintain the highest level
of academic honesty and integrity as they prepare to enter a profession with those
principles as a cornerstone.

Cheating on exams or projects, plagiarizing or any other form of academic dishonesty
are clear violations of these principles.

As a student of the College of Engineering at PYAMU, | solemnly pledge to follow the
policies principles, rules, and guidelines of the University with respect to academic

honesty.

By signing this pledge | promise to uphold the highest standards of ethics and
academic integrity as a future engineer.

| will abide by the rules my instructor has provided for this examination and will not
violate the university's policy regarding Academic Misconduct. This means that |
will only use the information provided by my instructor and will not use any other outside
assistance (an external company or any other people including my peers).
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PROBLEM 1 (20 Points)

Pe : . _
orm fhe following decimal o binary and binary to decimal conversions. Show your work.
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SCRATCH SHEET FOR PROBLEM 1
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PROBLEM 2 (10 Points)
Compute the equivalent capacitance of the following circuit.
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PROBLEM 3 (10 Points)

i wn equations,
In the circuit below, find all the currents. Before you S:y?ﬁcvg;gs%ggn in your head.
study the circuit carefully. You should be able to do the
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PROBLEM 4 (3 Points i onl
Look at ’rhe(circui’r b)elow with three connected resistors. A St-Udfimgtlﬁg??\:j;O;o nét. "
one of these circuits has the resistors connected i.n series Wh”fzncee for eaich cireuit
she correct? If you think she is, calculate the equivalent r;e:]ls * claim?

and write it below. If she is wrong, how would you correct né i
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PROBLEM 5 (15 Points) 4

T D) )

¢ vC)+(0-K3 D_—Y

>0

% \@—_Z

Write the Boolean expression for output X, Y and Z in terms of the input A, B, C, D.

¥= B +[(A.ve>) -(Mﬂ
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PROBLEM 6 (15 Points)

f s o
F%Dl (/A:E; Y (1 +C)
Db

g____,.___——-

0 %ﬁ)’g‘;

| computed the output F for the logic gate layout above as F = AB(B +C). When |
rechecked my computation, | realized the expression is incorrect. identify the errors in
the expression and write the correct expression for output F. Can you spot the error(s)

in my first computation¢
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PROBLEM 7 (15 Points)

; ini ber of literals.
Simplify the following Boolean expression to a minimum num
Q. F=ABC+ AB + ABC

= A r ABCC+T)
=B+ AR

c. F=XY +X(WZ+W2Z)

= XY+ xw(&+Z)
= XY+ XWwW

F:xmw)}
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Problem 8 (12 Points)

h . Ss) .
e digital logic circuits, as shown, are mismatched with their corresponding

descriptions in th wilh thel PO
i e left co i t with its description by
drawing arows. lumn. Match the appropriate circuit wi

Draw a logic circuit for (A +B)C G
D
A
B
Draw a logic circuit for (A + B)'(C + —P-
D)C'.
5
A
B PR—

Draw a logic circuit for A+ BC + D'.

|

>

= o)

Draw a logic circuit for AB + (AC)": I—
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BONUS PROBLEM (15 Points)

In the circuit below, the switch has been in position “a” for a long time. At t=0, the
switch is shifted to position “b". Calculate the time constant and the wme_'fgg
appropriate expressions for the voltage across the capacitor below. Choose Vg =

V. Ri =10k, R=100kQ, C = 50 pF.

Final Answers:/
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