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DATE

Mon Jan 10

Wed Jan 12

Fri Jan 14

Wed Jan 19

Fri Jan21

Mon Jan 24

Wed Jan 26

Fri Jan 28

Mon Jan 31

Wed Feb?2

EE 281A

SCHEDULE
SPRING 2011
SECTION TOPIC
k.1 Introduction

1.3
1.4

1.5
1.6
1.7

N DO
N —

2o
2.4

2.4

TEST 1
Chapter 1
Chapter 2

Circuits, Current and Voltage

Power and Energy
Kirchhoff"s Current Law

Kirchhotf's Voltage Law
Circuit Elements

Intro to Circuits
Homework #1 due

Resistance in Series and Parallel
Networks with Series and Parallel
Resistors

Homework #2 due

Voltage Divider and Current Divider
Node Voltage Analysis

Homework #3 due

Node Voltage Analysis
Homework #4 due

Mesh Current Analysis
Homework #5 due

Mesh Current Analysis
Review

Homework #6 due

ALL SECTIONS
Sections 2.1, 2.2,2.3, 2.4 and 2.5



DATE

Fri

Mon

Wed

Fri

Mon

Wed

Fri

Mon

Wed

Fri

Feb 4

Feb 7

Feb 9

Feb 11

Feb 14

Feb 16

Feb 18

Feb 21

Feb 23

Feb 25

SECTION

2.6

2.6

W) W
N =

3.4
3.5

3.7

4.1

4.2

TEST 2

Chapter 2

Chapter 3
Chapter 4

TOPIC
Thevenin Circuit

Thevenin and Norton
Maximum Power Transfer
Source Transformation

Superposition
Homework #7 due

Capacitance
Capacitance in Series and Parallel
Homework #8 due

Inductance
Inductance in Series and Parallel

Mutual Inductance
Homework #9 due

First-Order RC Circuits
Homework #10 due

DC Steady State
Review

Homework #11 due

Sections 2.6 and 2.7
Sections 3.1, 3.2, 3.4, 3.5, and 3.7
Sections 4.1 and 4.2



DATE

Mon

Wed

Fri

Mon

Wed

Mon

Wed

Fri

Mon

Wed

Fri

Mon

Wed

Feb 28

Mar 2

Mar 4

Mar 7

Mar 9
Mar 14
Mar 16
Mar 18

Mar 21

Mar 23
Mar 25

Apr 4

Apr 6

SECTION

4.3
4.4
4.5

4.5

5.9

T

TEST 3
Chapter 4
Chapter 5

5.6

5.6

3.7

TOPIC

RL Circuits
RC and RL with General Sources

Second Order Circuits
Homework #12 due

Second Order Circuits
Sinusoidal Currents and Voltages
Phasors

Homework #13 due

Complex Impedance
Homework #14 due

Circuits with Phasors and Complex
Impedance

Power in AC Circuits
Homework #15 due

Review

Homework #16 due
Sections 4.3, 4.4, 4.5

Sections 5.1, 5.2,5.3,5.4,5.5

Thevenin and Norton Equivalent
Circuits

Thevenin and Norton
Maximum Power Transfer

Balanced 3 Phase

Balanced 3 Phase
Homework #17 due



DATE

Fri

Mon

Wed

Fri

Mon

Wed

Fri

Mon

Wed

Fri

Wed

Apr 8

Apr 11

Apr 13

Apr 15

Apr 18

Apr 20

Apr 22
Apr 25

Apr 27

Apr 29

May 4

SECTION

15.5

15.5

6.1

6.2
6.5

TEST 4
Chapter 5
Chapter 6
Chapter 15

TOPIC
Ideal Transformers
Homework #18 due
Ideal Transformers

Transter Function
Homework #19 due

Low pass Filter
High pass Filter

Review

Homework #20 due

Sections 5.6, 5.7
Sections 6.1, 6.2, 6.5
Section 15.5
Diodes

Diode Circuits

Review for Final Exam
Homework #21 due

Review for Final Exam

FINAL EXAMINATION
4:00 PM - 6:00 PM



INSTRUCTOR:

TEXT:

PREREQUISITE:

OFFICE:

GRADING SCALE:

HOMEWORK:

SYLLABUS
Spring 2011

Dr. Theresa Swift

ELECTRICAL ENGINEERING: Principles and Application, 5" edition,
by Allen R. Hambley (Prentice Hall)

Math 204 or Math 229 and Physics 24

217 EECH
Office Phone (573) 341-4540

Email: thswitt«omst.edu
Web Site: http://blackboard.mst.edu
Office Hours: 1:30-3:00 pm M/W/F and by appointment

Activity Points
Hour Exams 400
~~" Homework 100
Final Exam 200
Total Points 700

Letter grades will be assigned by the following scale unless the overall class performance
indicates that the scale is too high, in which case the scale may be lowered. However, an "F"
grade will be assigned if the final homework percentage is less than 50% or the final exam
percentage is less than 50%, regardless of the overall percentage.

A 90.00 - 100.00 %
B 80.00 - 90.00 %
C 70.00 - 80.00 %
D 60.00 - 70.00 %
F 0.00 - 60.00 %

Complete the problems and turn them in at the beginning of the period on the day that they are
due. Homework that is not turned in at the beginning of class will not be accepted. If you will be
absent, turn the homework in to the instructor early or have someone turn it in for you in class.
You may also e-mail the solutions to the instructor. If you cannot scan the solutions, e-mail the
answers and then turn in the solutions when you return. Write your name and assignment number
on the upper part of the pages that you turn in. Staple all sheets together in the upper left-hand
corner. Be neat and show all work. Draw any needed diagrams on your paper. Place answer on
the answer space or draw a box around your final answer. Be sure to include units on all final
answers. Problems that are not in the book will usually be assigned. You may use both sides of
the paper. You may want to keep your solutions to the problems and compare them with the
posted solutions. At times the homework may not be returned before the test over the material.
Some class time may be used to answer questions about the problems. Each set will be worth 20
points and the lowest #hiree sets will not be used in determining the final grade. Students with a
homework score of less than 50% will receive a grade of 'F' for the course. Solutions will be
posted on Blackboard.
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EXAMS:

EXAM DATES:

FINAL EXAM:

ATTENDANCE:

HONESTY POLICY:

Four exams worth 100 points each will be given. Late makeup exams will not be given. Early
makeup exams will be given before the scheduled exam. You must notify me if you plan to take
the makeup exam. If you miss the exam and the makeup exam, your test score will be your
average score on the final exam. This will not be done more than one time. If your score on the
final exam is higher than your low score on a regular exam, you may replace the low score with
the final exam score.

The regular exam dates are as follows:

Wednesday, February 2, 2011
Friday, February 25, 2011
Monday, March 21, 2011
Wednesday, April 20, 2011

A final exam that covers all material studied during the semester will be given on

Wednesday, May 4, 2011 4:00 PM - 6:00 PM

You will be required to have a score of at least 50% on the final exam to pass the course.

You will be expected to be in class every day. Students with excessive absences usually do not
do well in the course and I reserve the right to drop students for poor attendance.

It will be assumed that all students will do their own work. Any copying from another student or
using books or notes during a quiz or exam will result in a minimum of a grade of ‘F’ recorded
for the assignment. The academic regulations for Missouri University of Science and Technology
are available at http://registrar.mst.edu/academicregs/index.html. Calculators will not be cleared
before tests and quizzes, so you may bring any helpful material to class on your calculator. [fany
problem with the class can’t be worked out with your instructor, contact the Undergraduate
Coordinator or Department Chairman to get assistance in working them out.

SPECIAL SERVICES: If you need special services (extra time) for tests in the course, notify the instructor.

EMERGENCY SAFETY EXITS: Egress maps for all areas ot instruction on campus are available on the web at:

UPDATE:

http://registrar.mst.edu/links/egress.html. Students are encouraged to review this site and be
aware of the emergency exit signs near their classrooms.

This syllabus was updated as of January 4, 2011.

_> Exam Practice: See other PDF
"EE281 Practice.pdf"
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EE 281 A

Homework #20 -- 20 points Due: Monday, April 18, 2011
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Find the transfer function H(jw), in terms of w, R, and C. (3 pts)

b. If R=500 Q, find the value of C needed for a %-power frequency of 1000 rad/sec.
(3 pts)
c. If vj = 50cos(50t) + 50c0s(4000t) V, find vou(t) for the values of R and C

from the previous part. (5 pts)

2. For the following filter, determine:
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a. The transfer function H(jw), in terms of w, R, and L. (4 pts)

b. The %-power frequency (in rad/sec) if R=2000 Q and L=0.001 mH. (3 pts)

Is this a lowpass or highpass filter? (2 pts) ,! LWJ 0nss m _if
i

C.
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Homework #19 -- 20 points Due: Wednesday, April 13,2011

1. Find the effective turns ratio in of ideal transformer needed to step down a 120-V,, voltage to
50 Vims. (3 pts)

2. Find the effective turns ratio of an ideal transformer needed to step up a 2-A,s current to 10
Arms- (3 pts)

3. Find the average power delivered to the 10-Q load. (4 pts)

I P
— —

o o 23
50Z 0°V + H 100
Vi

4. Use impedance transformations (reflected impedances) to find the impedance seen by the
source in the following circuit. Then find the phasors V3, V,, Iy, and I, (10 pts)

~
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Homework #18 -- 20 points Due: Friday, April 8, 2011 Zh

7Sy )03 L On = 24 ¢ CDSD
1. Each phase of a A-connected load consists of a 50-Q) resistance in pargllel with a 75-mH 25 N6 L2
inductance. Find the impedance of an equivalent Y-connected load. Assume 6 A?Lz.geeration. = 4

4pts) =z - 3IZ \i‘ilm' fgo-s'}‘/ SRS )

For the following balanced three-phase system, assume a positive phase sequence and find:

47
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2 = 61 f338
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e
a. The line-to-neutral voltages, Vgy and Vy, at the load. (3 pts)

b. The line-to-line voltages, Vay, Vi, and Ve,. (5pts)

c. Theline currents, I, lys, and Ic. (5 pts)

d. If, instead, the system had a negative phase sequence, find Vgy and Vey. (3pts)
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Homework #17 -- 20 points

Due: Wednesday, April 6, 2011c —

1. Find the Thévenin equivalent of the following circuit. (8 pts) —y/o* LT+ ‘6;‘1» -0
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2. Find the Thévenin and Norton equivalents of the following circuit. (8 pts) ) o
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3. What load should be attached between the terminals a and b in the circuit in problem 2 to
maximize the real power delivered to the load? (4 pts) ‘
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Homework #16 -- 20 points Due: Friday, March 18, 2011 J - )
1. Set up the node voltage equations in matrix form for the following circuit. (5 pts) \ = ' 7
., 00 N —apst s Moo, MoVe
—FN 2 -\ \o
VW P 3 .
v 1V 1Z350n 25 H VlGere) - Ve e
j1
1100 e s Nef 438y Yoo, VoY,
2/Z15° A 2 = P
' ' . Lo
L\ J
A ' o w "o
Given the following circuit, find:
_ \_ 7\‘1 \\
\ ) - W o
2 A= = (l s\, e
’\\S ¢ e
4 Q \\y '\\ \ . \/ ’,L u%
\ \ -— \
4210°V oo Y -
+ | 25 \
. | Gy bk ‘\
i30 ‘: o Bielih i,
| !
1_ \
\ i
\_ww,,wr e
load
a. The power factor of the load (including whether it is leading or lagging). (3 pts) \
b. The average power absorbed by the load. (3 pts)
C. The reactive power absorbed by the load. (3 pts) 0\/\ \Q(,,L
d.

The apparent power absorbed by the load. (3 pts)

e. Sketch the power triangle for the load. (3 pts)
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Homework #15 -- 20 points Due: Wednesday, March 16, 2011 )
| L
C(_\(‘\at_.\')f‘ Z = . - ‘m; ()Lx
— C W2
1. Write the following as a single impedance. Assume that@=20 rad/sec. (6 pts) ~
0 _a C1H .20 o
o, sy
a AMA— i =
i |51 40
20 == 0.001 F
c=0.02 F o S0 2 :
~1.5 0 . \ N

Wolk 15 0n Yarlt

Evaluate each of the following. Write your answers in rectangular and in polar form. (8 pts)

1.
(eas(zelo) (o 1a5)( 2 £%9) 84150 K— 6q3 14 ) 2%
\/ a e = —-"———OM> L__,__\) ....L__i-,, 1 Y - 2
J b, _2eAs+ 51200 e i ——
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J 1o+j10_|_€j3o°{130 bl ¥ 1 /320 r ;ﬁ o __.
e £33 | (cwige -usi |

2ei™

\0 ) ’ 2 %
s | baeas 1/

Jd e 42—

R -
R = \Z_fl.'\. k ]
") e
J 2. Find the steady-state current i(t) in the following circuit if w=100 rad/sec. Hint: Find the phasor
current I first then convert it back to a cosine. (6 pts)
. 10 3
l[ l= -—-—’) (S[L\g >
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Homework #14 -- 20 points Due: Wednesday;-March9, 2011

1. Find the RMS value of each of the following signals. (4 pts each)

a. i(t) =4sin(25t—45°)A

Vv (volts)

3 6 9 12

t(sec)

2. Write each of the following signals as phasors. (3 pts each)
a. v(t) =11cos(10t+ 55°)V

b. i(t) = 9.1sin(8t+ 10°) A

3. Redraw the following circuit in the frequency domain (in terms of phasors and impedances).

(6 pts)
8 sin(10t-45°) V
()
N
4 cos(10t-20°) A 2 mF
l 320

3H
6 cos(10t) V

y
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Homework #12 -- 20 points Due: Wednesday, March 2, 2011
- .
b ¢ L Vs
1. Consider the circuit shown below. v an L ke
son i( { Al 5 .
C) \]( : >{ H | WNQL_)CJ-J‘*Q:QJ) ‘)3\“‘}\’ ¢ i‘o‘{ s =8
100 V _— , = geot
qm> v S ) = ke
- 0&,\0" . | e \pe
506k \ Sheminy by .\?Lﬂ : \,Ql O a
= ‘°é¢ __a. Whatistheinitial current in the loop, i(0*)? (1 pt) | QE?"
5% b. Find the current, i(t), through the inductor for t>0. (6 pts)
d) \ 1= c. Find the voltage, v(t), across the inductor for t>0. (3 pts)
4= .O0%14 d.
e.

2. Consider the circuit shown below. Find the voltage, v(t), across the capacitor for t>0 if the initial
voltage is v(0%)=2V. (7 pts)

t=0
)‘ 100
¥ AAAY
10eV +
+ 1
C— v T 0.02F
puy, .5t
s LYY= - 5% e s AR N
y (1) = R N omoguanys VL
: ~+
W V)T 2 . ;
O 0.\ ‘ - _
: e+ Sy © ) = Do
f I\/ Q. 2" \l))'
)\ RSN 1) 3leg, ans
Sy B P 4
\}L\.\ \L & 2 - \( . 50/3 7
s2)., ¢ e
W= Y3 - " \
a — - C)-O St ' 6o - \/ \
S U S
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EE281 A

Homework #11 -- 20 points Due: Wednesday, February 23, 2011

1. If the initial voltage across the capacitor is v.(0) = 50V, Find the voltage across the capacitor,
V¢, as a function of time. Then find the time (in seconds) for the voltage v, to be reduced to 10 V
as the capacitor discharges. (7 pts)

By t A A }L v \O
X 0 W= Vo & L
. 0
- 5oe L00% \j . '/L
+ \
- I‘.‘,/v S0 -;"1“
0.02mF == Ve § ARG 0= S6e )

2. Consider the RC circuit in which v, is the capacitor voltage. y t \0
S - N, = U
= -0 = < e Ve M¢
t—O d\\]L VL ! _0 .) J \ ) <

1500 <) w3 55 ' 1o

1oV Ve =— 0.003 F aVe 971V, -0 o+ 2.22%y = 12.12

= v) " s A+1213° 1 Q. 2.1tk
‘,\ L \)L:\Lla. 10
- .0 ¢ & T8
Ju =\ oD 2zl o
a. Write the differential equation in standard form used to find v(t) for t>0. (3 pts) L=t

t
b. 1fv(0")=2 V, find the solution of the differential equation (5 pts) E\; “) \0- B J

3. Solve the steady-state current iy in the followin%_ci‘rcuit. (5 pts)

V\ Y- LLL"‘:?L‘ %L
5Q
141, =512 JJ
— / L v
4A (.= 39
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Homework #10 -- 20 points Due: Friday, February 18, 2010

1. Simplify the following to a single equivalent component. (6 pts)
H .._.._\\% )L, = Loyl A‘\

N, = L&o‘ 1!6) =%

2. |Ifthe voltage across a 4-mH inductor is v(t) = 8cos(2t) V, find the current through the
inductor as a function of t if the initial current at t=0is 0.25 A. (4 pts) J .

S“'jé.!.f}é‘.

3. Ifthe current through a 2-pH inductor is i(t) = 4e 2t A, find the voltage across the inductor as
a function of t. (4 pts)

(3ot

4. |If the current through a 0.25-H inductor is given by the graph below, find the piecewise function

that describes the voltage across the inductor and sketch the graph of the voltage. (6 pts)

iab (A)

A

3¢ (:: 3 -t O<i<§

P ) st 5
« > t(sec) <
s L oas(-) ot
? W s <t
0
v [V
3
y — 1

- o

2) y(b = %c,o<(z+)\/ l,=0LSA

. T B .
= 515 + [— UEIPN )\1 . = 0.25 ,_'(bwt{

-4
_ -1 -0 Zx10 H
DD = Ybe TN LT O

| BN
VD= (_ﬁ‘% = 2:(\‘0-6( ‘\L‘L{“ - UL

&\)PY): 8{\66[“( (- 8t) \/)
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Homework #9 -- 20 points Due: Wednesday, February 16, 2011

1. Simplify the following to a single equivalent component. (6 pts)

50 pF [
:: 60 ¥ a

a —¢ : 1 \'I-»)',_F' T 20 ‘
Il T
7lb pF 20 uF =F120 HE : ‘——l
' L [
b — . i

2. If the current through a 2-mF capacitor is i(t) = 6e™*' A, find the voltage across the capacitor 4 &
as a function of t if the initial voltage at t=0is3V. (4pts) L L B SNV
- = =3 = G35 wi
Zm! 7 x\0 o NE

3. |Ifthe voltage across a 2-mF capacitor is v(t) = 5sin(3t) V, find the current through the
capacitor as a function of t. (4 pts)

4. If the voltage across a 0.5-F capacitor is given by the graph below, find the piecewise function
that describes the current through the capacitor and sketch the graph of the current. (6 pts)

\"
b
3t D)y = vl *('-Sk (A%
= -4
3] = 3¢ ‘;th S\k C)o,q AN
1+ b
= L 5 L
—t t(s) By =, (@ﬁ ”x:(
4 1 2 3 4 5 -y .
) ¢ 4t ’(_;, °>
\ L = By 5OOL~G,QJ )-SwL y
_ o , 0.5V = 0.5 e ch - \‘\w
t TZ?» - 0.5(0) = O W= 2\ —‘WM S\W‘Q‘n
\ = A \ o o -
L-1 3eteH 0§ = ‘; y 3) b 5 A
S = ’ | = — = 7% — Hhsw
R P o reErA AU
53@/\’0“ rne %NY\ = .00z [15) et VT

4 j’/‘t(*);w%‘.osocés “o*" I\_)
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Homework #8 -- 20 points Due: Friday, February 11, 2011

1. Using the source transformation method, determine the Thévenin equivalent circuit for the
following circuit. (6 pts)

—{*) —WAV—o a |
J {()(/\/J,L
120 A CD 20 60Q
é ¢ ob
2. Use superposition to find v, in the following circuit. (6 pts)
6Q 40
W\
* L ok
12V 1as ™ § 30
) 2A

3. Find the Thévenin equivalent circuit with respect to the terminals a and b. (8 pts)

L 1w A
6 Q 80 E
& IVV\I /\N\l O a \Ja\\n )(y/ﬂ,._/"_‘\/v\/\,-f—.\ ly\
N, “26 ‘ \
1\‘ \ } h ) § \J &
U _ L 120 A A E @\’/J EO
SEOR 212 ® S L
ob |
U,: e = )= 1w
SN oI (LY + 24y . O
LS (' -
VL
B v
T
a3V A4S
: ﬂ/% V= \/( , V. = 720+1L = 1 \y &)_L
GML L -
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Homework #7 -- 20 points

Due: Wednesday, February 9, 2011

1. Find the Thévenin equivalent for the following circuit. (10 pts)

S f _/) t i; - L";} ‘I\aL
g = Y v
W= (13-12) > HS - b

O;'ll‘("\*\O\:‘ -l o+ \oki\“l"l-}

() ~10= 60¢, -100,

A = 0({-1) + L +\0(LiVg)

@ (L= 201, -\0¢, BANEES
e g Lx: \ QALL
50 = il §s)
i_xl4'1_sé l/
*b =z -3
po=" Sl = 2511

s how wok For SL -y

Find the Thévenin and Norton equivalents of the following circuit. (10 pts) I

‘0{.)( - \.\l ‘qA\ :0
'Lx: 0.\ A L/

Tee=Ton= A
Sc sv\;m) P U\)Om

ix 10, = M
— AR a
16 V 0.9A .
3@ Tsc
A s ———b
20
\,0(_, = Iot‘)( (5-0») = 3\/ /
30

3v
8

Thevoia

s
[

Nof !KM
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Homework #6 -- 20 points Due: Monday, January 31, 2011

1. Solve for the mesh currents ij and i, in the following circuit. (8 pts)

W= 3%
A—T—A U
A Swe = T WP N a 4508 )
30V 20 | . -

‘ , “Y3iL= 30
-3l - 2asy) = 3O o
2. Set up the mesh current equations to find iy, ip, and i3 for the following circuit in matrix form.

You must eliminate the control variables iy and vq from your equations. (10 pts)

i
20 b 40

+ Vo -

3. Why is a supermesh required in problem 2 but not in problem 1? (2 pts)

<

\H'ﬁ (UL o) SOV (L {S S\/‘U‘ e \O'\L»“L‘: IRV 9 Y/\Q_S\f\s:, S {br V(‘ .\;\() 2 /
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Homework #5 -- 20 points Due: Wednesday, January 26, 2011

1. Asource supplies 4 A to the parallel combination of a 10-Q resistance, a 5-Q resistance, and an
unknown resistance R. The current through the 10-Q resistance is 0.2 A. Determine the value

of the unknown resistance R. (4 pts) (\QW\L >

2. Solve for the node voltages v4, and vy in the following circuit. (8 pts)

1 4Q 2
aal TV 5
Qv Vx
12 O (\W’“">
0

3. Solve for the node voltage, vi and vy, in the following circuit. (8 pts)

30Q
NV
1 m9v , )
1
2A
(*D § 10Q 50 § e

\\)D

——

V-V, = W U)

_SUpA e

LV Ve Ve -
S

(0

o (- P
~0 +V, + Wy + %\;L-O (2-> E,“‘\’/

: s o
\Jl* %\jL: 20 \} 4 E)j— j) \]L: 7(1\\' (
ady s D e Ty o= TN

(4
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Homework #4 -- 20 points

Due: Monday, January 24, 2011

1. Find iy, i3, and vy in the following circuit. (8 pts) . . )
. LY b~ A
Iy ‘ '\
—_ V: |V\ \—LOQ'LLL) o 1.0.0—( |)
b =0
40 Q : N ;
ZACP gzon P TCS L )
+ Poprap— . A 3 i,
Vi1
80 Q ‘
; V= Zaltoe) r
/4

2. Use the voltage divider to find

\/Xin the following circuit. (4 pts)

120 Ny X
—_— Vi J,S160 37 (\LHGay +2)
———— —— l‘ /
J, S a0 FERR v ) v
- V4 +
N\
20Q
following circuit. (8 pts) RVL

3. Find the current, i, in the

12V

L| 7 V%\ ; U
® '3Q < 6Q" 9Q ,® L=y + 2N i 19
I* ~— Lz + Vy -}@ LUL:
' | =2 : =0
1V<-> Y /\’\l_/’cl\/f yAL -\ FASL
+ L Y
9 vy | -W, +27( 12 =0
-V +270 = ||
‘-\]0\.}(}% dinwerer — \/x_ iL(C’>
6 3 = _.\\] /
_ 2 (1) = S i ) .
v, = = = Guil, +27 =it
\
(4270 = 6312 W= 637
,«wyrm(:n ‘e ,.ﬁ*}
1 3
. _ : S A
¢8IV + 2 =1 iz Mg+ 17 (5 v 5ty 1
(= W8 - 70y :F—{SC‘P‘J)Q/B =94y <1 ¥ €30, =1
27 U 1 o , .
=12 2 SR

Vv - 9Yy +Lh} = OI[L'HS)( =

)

(B
3
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Homework #3 -- 20 points Due: Friday, January 21,2011
\0 -
NS L oy 0oy N

d — 9~
ey /q—::{; GO Y

. S
\oV = k\ (7’"1 )

Nade A Eﬂ

1. Determine iy, iy, i3, v1, and v for the following circuit. (10 pts) L=lar iy

J, _ L

.L'L‘: i (,3; S’L — \O

4s
ii‘-j loop 3 \ | )
+ . lov - (10 - LSL\O) 248 =¢
N
\V2§ 5Q 0= 101, ¥ 9L3
) ; . S 8
Vo= i, (4s) = L;(IS Lz =

' Y - S
Mlh= G(3) \lam B3R
. Reduce the network shown to a single equivalent resistance by combining resistances in series
and parallel. (8 pts)

R * = - 3 L btz 4
20 %\ S R T
) “\ - 1_ - L
12 0 60 | = j””}\.&‘ FRNELY
/ o
1 o A,

3. What are the units of the gain parameter (i.e. the 2) in the dependent source below if iy is
current (with units in amperes) flowing in another part of the circuit? (2 pts)
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Homework #2 -- 20 points Due: Wednesday, January 19, 2011

1. Use KCL to determine the values of each of the unknown currents in the figure shown. (6 pts)

4 A
== 5A
1
b | 1A bi,
V —YN -1N - SA v
M
& &—
“ 5
2. The terminals of an electrical device are labeled a and b. If v,, = 10V, how much energy is v
exchanged when a charge of 1C moves through the device from a to b? Is the energydelivere \/
i ice? _ 3 T ==
to the device or taken from the device? (6 pts) V= J? lov = e (£ =107
3. Calculate the resistance of a 1Q-meter section of gold wire which has a diameter of 2mm.
(4 pts). - (' . £ o S —
A q(.dul) — NS\)T\J\H Q (‘I'” Ll o 0077 n }
4. Find v, in the following circuit. (4 pts) Qv — [2*\“&\\\4\: Powe Y

4Q 20
0.25 vy
D (J b

25V

o
L (o) ( 1 *
CY S b5
\

- 2 LSV 0
J- Lo , KVL - 15) -1\\&‘ (AN
9 - T~ e 1 3
P I M
B Y '\,(“
_ ~ 1N
- 75 \/X -V, - 1SV v = ° Vx ~ -\/j Vx 1
\1 ‘\.; ,L L
T G 25‘4

IS5V \l7 " % o
I g\jx L< - \j"( \26 \/,( = [ % \.'L’\: . %?,..
’ 2
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Homework #1 -- 20 points Due: Friday, January 14, 2011

1. Aconstant current of 5 A flows through a circuit element for 4 seconds. How much net charge i
passes through the element in that time? (5 pts) S5A= 94&;&’3_ {‘15&,) = S 20 woowes |
QeC ————————— ___}

2. The charge that passes through a circuit element is given by q(t) = 5 cos(20t) C. Find the
current as a function of time. (5 pts A9
(5 pts) = l = '_J.l: C, "m%);(_)?.o(g_)s,'/\ 20t
4t poas 0%, e
' = Cloo 510t Amperes )
3. Compute the power as a function of time for each of the following elements. Find the energy T

transferred between t=0 and t=1 seconds. In each case is energy supplied or absorbed by the
element? ( 10 pts)

iy in
< —_—
+ + |
V1 Vs
v;=t-3V v,=2ety
i =t +4 A i,=4A

a (A()g -g{z 344 -\2.) (=) dunt Yo cuttu fows il ny Side

I 3 2
Lvrgy W= gl sttt ) M= {—L‘ﬁk oot +.1+J;

N B
= il | =2 t12 = |0. 75~ I ‘O\\OS\)(\‘}’J)\

5 S
by Tze = (253 T -ausalo
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Show all your work. Circle or box your answer.
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M

l. For the following circuit, determine the value of Z that results in maximum average
power transferred to Z; .

5 Q
L' rl
o o
- 3Z0°V 5
Z
L
! [ =i B
L i B
2‘\'\,\ = é_‘;,(). “ S = (5 L "S_é' > —= 3.54 L_,
R WSV
2. = Zy = 394 [
Z 5 :QP“R{E{ /\\
L “& i& L””)
2. Find the effective turns ratio of an ideal transtormer necessary to step a 440-V s source
: up t0 2000 V pys. o

(/) ’ 2 7_329:“&:\%:6\9( \N,:wl:n:m]
/(5"pts) TRV e

3. Use impedance transformations (reflected impedances) to find the impedance seen by the
c 30-V source in the following circuit.
\ i’i_(,l.S pts) .
M j2Q - = 1 Y\ A

o \ :IL —i 4:1 \
. \ [ ® ) ®
30 0°V \. | \ ' 120
-j8 Q
\ N\ 2. - \.\23}&51\—
2‘. = \r\)’t\ 2“ L

2, s 6 (VR &

= (41-128§) St

R Y e
2‘\"\3\*0)\ = \o\?“ \7’26 R s
/ , \ ) - 1%Q \33}~5§ (o]
) 1 =116 ¥ L1
= YoXuh = \lq \ r \



4. A balanced Y-connected load has an impedance of Zy = 300 + j4 Q for each phase is
connected to a 220-V s line. Assuming the phase sequence is positive, there is no line
impedance, and that V,;, is the reference, find the following.

a
.—
\/L: 220 V(‘MS = (\\/Lx\o\
B
\/u\/l = 10 L7
a. The phasor voltages Vn and Vgy. 7
4 pts . T |
( p ) \!Q\B*‘ \}0\'\@13_0 " \IM\) = [17(<20 \j(““s !\
i) Ngy = 127/2150° Ny \
b. The phasor currents I, I, and Ic. o
(6pts) Vaw 127307 T oae® |
Lan= 50 = eS| \13_,3712 /23087 N \
4 Gma ) —
T = Vﬂ\_ . \\ ou1d [150.L° M‘f‘f..}
Ty e = -
q, L w s
[T - ono 8+ h
c. The phasor voltages Vp and Vca.
(4 pts) } S i
"( \Jt\(;“’ Z.'LQL_O; \‘(w\')
Vea = 220 L1207 N,
d. The average power, P, absorbed by the three-phase load. 2 = 2o6.027 /.61
(6 pts)
P()\\)S = 3\"‘{(\1‘«; I\—Y\NS s e - 3b27>(0‘\‘\1%) WS (_]CLYS
e. The impedance Z, to create an equivalent A-connected load.
(5 pts) ——

Z A= 2dy = ( kﬂbo "XF\?_}TB(L?

S ———



3. Find the Thévenin equivalent of the following circuit.

(20 pts)
j4Q j3Q
™ N \| )
= 7 7| I— "Ta
Z0° ' Ix
10£ 0° V N 51, 5
+ <+ ]
(’) | > 1 ,j )
~—_ :
J__\( '
‘Q\M’\ £5LJ N * b
— +
Mesi | ~}4T, ~ e (s =0 K;’L_Q{Miﬁli\_%—
Cly = L. -2 o -HT, ¥35 T =0
Ol = =\ 1 )
~10- 24Ty 138 =9
) Y, D —
- 6T N"%“. j @
i . T,s6Ix)
“t (6T -19=0
y ; = <
TX = E— : 15,_: ,L\\h' A;i t%f-zlﬁl\* \
Y Tz M3/ 12
L= 25 %
Noe
L2~

=y

Sketch the equivalent circuit.

| ded e port
last o dovbly
5T SHLUN L
@\QM\ Wity Wis
T, LAl WMok e
Yyone To fasock

cesk o geper

3 Ty = 661 Lo
N



/-' a. The transfer function H(jw) = =2
(8 pts)

6. For the following filter find:
2 LlF = __é,/
\7/"0
I

Hoo

Vi + V ot = \l\\/\ =%
" <) 400 Q § Vout ot e fﬁﬂ\

“o0
Wy = J
Koo - D 1 6

b. The half-power frequency in radians/second. iy 3

(4 pts) \H )\ A 10 a Yo * U) (LD TS U_)_\_:\» A = Ha®
VW) = = = et
\ "0’0 '1' ;.)1' klE‘GB \ M

= [ e \ (0= 25000 ¢
5 - - Hwo (2E'G)L -::b W = 20 LlX\Q 6) »v(':iq_,,.. s &

c. [s this a highpass or a lowpass filter?

(3 pts) 5 S \\\\w\ > \\,\ S\A gess \

Vour _ _R
Vin R+]'(1)L.

7. The transfer function for a particular first order filter is H(jw) =

a. Find |H( jm) , the magnitude of the transfer function, in terms of R,L, and o.

(3 pts)

\/’L

e
\H ),w\] L - L?‘;‘F \,5‘1_’“>

Lore om0

b. Find the output current, vou(t) if R=100 Q, L=50 mH, and the input voltage is
Vin(t) = 20 cos(5t) + 20 cos(4000t + 30°) V.

(10 pts) \ob + }@ 08

"—Z"\\ = \qﬂz{ ‘.H%D
o+ \5{)\' oS

Vo 2.0 /30 198 .. & ~274°
= e = bq\{ 3?.
L L 19D + 48,‘\‘\0001 ‘QS) L

10O

\‘o\))\‘ - 26['0(

| Joy = 1841 caelst-.1437) + €44 oo (Moo0k 337 SV
oV — . /’
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Q = Teas * = o

— Rk . Ry .
VK = R ¥R, 4Rz +-IR, 'S le = Ri1+R—1Z+§1;+---+R—1n 's
pL Vin jot ol
R== Ppax = —> !t = cos(wt) + jsin(wt)
A 4Rth
. d T ik, 1 AT
1C=Cd—‘t' Ve :Ef_wldkzv(t0)+zftold?\ Vore = ’?fo v2dt
VL:L% lL:%f_toonA:l(tO)-l_%ftZVd)\
1 _ P 1 .
P= EV Im COS(@) - Vrmslrms COS(@) ISl - FF- - Evmlm - Vrmslrms
. A
Q = 5 Vinln sin(6) = Vimslyms sin(0) Xp = { Aebt
A e?tcos(bt) + Be?tsin(bt)

K;es1t + K,eszt
Ry = K eSt + K, teSt
K, e cos(bt) + K,e?' sin(bt)



l. In the following circuit, the source is a 60-Hz, 20-V s source and the load consists of a
resistor and inductor in series with an impedance of Z; = 200+j25 Q.

I
—_—
|
Z
MO

a. Find the power factor (include whether it is leading or lagging) of the load.

(5 pts)
PF= % @ = .12 \U\lﬁ\\/\j P
o= "7 25"
b. Find the RMS current through the load Z;. (Note: there will not be an angle
associated wit ,,J;hi\s current since you were not given one for the voltage source.)
(5 pts) T 2hT
(= X — (L) =
%H (oot y25 /) s
= om0 265 A,
| ‘ems T 0 s |

& Calculate the average (real) power absorbed by the load.

(5 pts) 77N
1 (/7.0 7% U = e .\ | W S
v E \/LM A \ﬁ?{f' = S 208
—_— - —_— 10
3 200

d. Find the apparent power absorbed by the load.

(5 pts)
AP = {5‘*?1— AP = \\ Y J25 7 \ /\\‘
202\ _ oA — S ( s -
- _g—&i"-"—-’:- i ’ ‘g"'//wg L ‘i;\l\\ {,,_, p_—— ,)‘_.___.} %
25 N <\( YB L = = (oA’ 7unTs
————  101.6 I



W ¢ Lw “kﬁ: o
IR | e

Find the equivalent impedance, Z.g, of the following. Assume that w=100 rad/sec.

/\2.
(10pts) e g
//)y/ /::6ﬂTFFF l%w

\ \
)
C/ K&
-5 S \ // S ;
| T
\371%0 /[

3. Given v(t) = 6sin(14t + 5°) V:

a. Find the RMS value of v(t)

. G
(4 pts) = -] T
(0 b. Write v(t) as a phasor.
(4pts)
— :
\ s v\ U

i

. 4, Find the RMS value of the following period function: ~—
(10 pts)

v(t)

IR

2 3 4

o ———

VQMS -

—
o~

Yoo “1
e )
x_/’r\ o e

‘ : Ma\ e cfot.

(’2 ' ? o
=4



,Z Set up the equations in matrix form to tind the phasor mesh currents Iy, I, and I3 in the
- following circuit. Do not solve.
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Find the current, i(t), for t>0 in the following circuit. Solve for all the constants. { - 1 (t.) Q \; VAN
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7. Assuming that v(0")=0, use the circuit below to find: N \C % (S

t=0 o= Can
40 Zh
xl\/\/\f YT
—
i
+

- 20 cos(4t)V+ v 7~ 0.05F
20 LO.\/ - ’ \
la= TL\/

The form of the source-tfree (natural) solution of i(t).
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Show all your work. Circle or box your answer.

Vi = ik v g = R i
k= s LS N S S
R1+Ry+R3+:*+Rp R1+R2+R3+ o
R pL
A
dv 1 0t . 1 pt.
ir=C— = - idA = t = id
Ic C it Ve C f—oo A V( 0) =+ Cfto A
di . i ok . 1 pt
v =L lL—Ef_Oovd?\—l(tO)+Eftovd?\

Prmax =

2
Vth
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N s



1. Solve for the DC steady-state current, i, in the following circuit.

20 Q

20 Q

2228
, "Lr;)
~T13 pts) « o LLv‘ 2 mH
/)\\ ’/_/‘_’1\!\ % uo
- L. o=
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_our\2 "
key S =0 ' ‘7= 21
o s
_101, Mo ¥ O T
v L v - -
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i-4 = 1i, "
L -2= {"L
2. Simplify the following to a single equivalent component.
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3. If the initial voltage across the capacitor is v(0")=6 V, find the voltage, v(t), across the
capacitor for t=0. What is the maximum voltage across the capacitor fo @

DX t0ko
24V <+> v T 2mF
(15 pts)
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4. For a 5-mH inductor, calculate each of the following:

(10 pts) ooy H

a. The current for t>0 through the inductor if the voltage across the inductor is

v(t) = 4sin(5t) V and the initial current through the inductor is i(0)=0.5 A.
' ' 4{»
(L= (k) + & f,, VoA

L
<{.
-~ DF 4 Ly 3: USnlGN) dx = DS 100 E%UJS("—?\)L

|
— OS‘ - (40 ('/Js(gf) + 160 oS (0)

inductor is i(t) = 6e5t A.
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W T
1 e

L .

S. What load resistance should be placed between terminals a and b so that maximum power
is delivered to the load?
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6. Use superposition to find i in the following circuit.
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7. Find the Thévenin equivalent of the following circuit. Sketch the equivalent circuit.
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Show all your work. Circle or box your answer.
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\> 1. Calculate the power absorbed by the circuit element as a function of time. Calculate the
energy delivered to the element on the interval 0<t<3 s.

Simplify the following to a single equivalent resistance.
(15 pts)
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3 Solve for i and i, in the following circuit.
.\"“”7 15 pts)
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D 24V
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\ Z N4 Use current divider to find i, in the following circuit.
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Calculate the resistance of a 10-m long piece of copper wire that has a diameter of 2.6

mm. The resistivity of copper is 1.7 x 10® Q-'m.
- 0320 -

(10 pts)
170 L
T (L0026)"

= |
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Solve for the node voltages, v; and v, in the following circuit.
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Vs

Set up the equations to find the mesh currents, iy, iy, i3, and iy, in the following circuit in

matrix form. You must eliminate the control variables, vy and iy, from your equations.

(25 pts)
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. Find the transfer function H(jw) = ‘3’“‘ for the following filter. Is this a highpass or
in
lowpass filter? T o _ \
. Hijure 25 | jwlo-eer)
. L- .
2'(\)/0\3\, - Q+J w Rooo +Jw(_D.OC">
+
Vin
1 mH Vout
o £
(15 pts)

2. Using impedance transformations (reflected impedances), find the equivalent impedance

seen by the source in the following circuit.

......................................................................

2kQ i R ! I
MM ——p
i VWV 10:1 [
1 20Z 0° kV R , ) + 50
' V1 V2
) - T 150
""""""""""""""""" source

(10 pts) 2 - {':TLYZL: (%3)1(51) ‘S>: (500 - 1S 00 (L/

3. Find the turns ratio of an ideal transformer necessary to step a 40-V s source up to 1000
Vnns-
(5 pts) Yo Nz joom s
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4. A balanced Y-connected load has an impedance of Zy = 300 +j20 Q for each phase.
Assuming the phase sequence is positive and that Vg is the reference, find the following
when the line voltage is V(=20 kV,ps.

83170
Z){: ‘300+J.10 = Soo 6143220

Vap = o [o% Ny s

a.
(3 pts)

b.
(9 pts)

|
l

C.
(5 pts)

d.
(5 pts)

(3 pts)

c

The phasor line-to-neutpal voltage Vn.
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VAN’ Vag — | L0 J =D V, !'

- e o | — S
V330 VT e
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The phasor currents Iy, Ign, and Icy.
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The phasor line current I,,.

\ Top= Tay= 3840 [=33.% A]

The average power, P, absorbed by the 3-phase load.
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:\\32 7275 W !/

The impedance Zx to create an equivalent A-connected load.
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out __  j(0.005)
Vin 1+jw(0.005)"

The transter function for a particular first order filter is H(jw) = Y

Find the half-power frequency of this filter.

a.
[ - f;200 had Jse c. 1

(5 pts)
w = -
0.005> | e e
—

b. Find the output current, vou(t) if the input current is
vin(t) = 20 cos(20t) + 20 cos(5000t — 45°) V.
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Vot )= 1,99 g oo (204 + 84.3°) + 19,93 cos (5000t ~ 2170V j

For the following circuit, determine the value of Z that results in maximum average

power transterred to Zy..
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7. Find the Thévenin equivalent of the following circuit.
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