Announcements

* Experiment 2 Posted

e Guest lecture feedback (Dr. Mukhopadhyay)
— Worked problems posted to website

* Midterm Wednesday March 6t




HW4 and Quiz 2 Notes

e y(t) is always a time domain expression
- v(t) = V,cos(wt+p)
—V=V=A+]X=V,e®=V, 20

* S| prefixes

PREFIX ABBREVIATION MEANING
pico- p 0.000000000001 or 10™"
nano- n 0.000000001 or 10”
micro- u 0.000001 or 107

milli- m 0.001 or 10

kilo k 1,000 or 10’

Mega- M 1,000,000 or 10°

Giga- G 1,000,000,000 or 10’
Tera- y 1,000,000,000,000 or 10"
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Midterm

* Midterm Wednesday March 6t"

— Covers coupled inductors and transformers, phasor circuit analysis and
complex power

— 3 problems, ~3x quiz length, Full class period for the exam
— Lectures 1-16, HW 1-5, Quiz 1-2, Chapters 10,11, & 13

— Recommended:
= Review all lecture slides and in-class examples
Review solutions to HW problems where you missed points
Rework Quizzes
Create crib sheet
Practice complex numbers on your calculator
Read through Experiment 1 and 2 review/introductions
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Midterm Problems:

1. Phasor circuit analysis with transformer and multiple sources

— Solve for output signal

2. Phasor circuit analysis with mutual inductances

— Understand coupling coefficient and dot notation
— Solve for output signal

3. Phasor power

— Solve for and implement matched load impedance (Max Power)
— Solve S and PF
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Chapter 13
MUTUAL INDUCTANCE




Inductance: Review
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Mutual Inductance

[ I

R?P\\‘ S OPv, f‘ro; Iton

—_— M - .
o—— —— 00— I~ =P
j + 5N + du
. N, L AX
Oy ud B (M o
LV ak
a2
o—— L o— =
—— ot =4
New orw-\" N, £ M .:‘
|-
A
'\’1" LZ Ak

THE UNIVERSITY OF

TENNESSEE [ §

KNOXVILLE



Symbols and Dot Convention e sl
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Dot Notation Example
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Coupling Coefficient
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Equivalent Circuits onrblese
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Transformers
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Ideal Transformer
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Transformer Reflection s oy
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Chapter 10
PHASOR MODELING
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Sinusoids as Complex Numbers
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Plot of AeX 1+ @
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Phasor Transformation ,,
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Phasor Notation {ys Roinat ¥ O

ot oY »
ol = A‘o"l“"“{)\ = 'Z"IA'b e’ ) s B enlwt? o -90°)
*W’H" T l‘}ms\r‘*"‘
& i
- A &Y o .
i s I\O«J¢ ls\"‘.* W"d\ .£'= Be 'B A( Z)
m\m leckwr
cw‘;& | Yronderm  worke v all \b\sfwbe / cifrent  vourtes $ 5"\0*""8
- v Yrownderm

ne W
\M ok e ol same ‘\:rﬁbu;, \

oo
- Us'\‘f\.b compPiRY nombers M *fN\v‘W

~No ¥ o any ?usol Cﬁrc»‘k
- No G’m?\u ¥ o Fwe Oonvatn

TENNESSEE b 8

KNOXVILLE



Phasor Circuit Elements
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Time Domain Phasor Domain
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Impedance e
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Phasor Circuit Analysis

Circuit Transform Transformed
Circuit

Goal: Analyze a LTI circuit to find steady-state
solution with only single-frequency sinusoidal

System of
ODEs
Algebraic EQs

mverse Transformed

source(s) Solution 4TTm  solution
1. Transform all sources & signals into their phasor equivalents

2. Transform all passives into impedances
3. Solve the circuit

e Use 201 techniques for DC resistor-only circuits
4. Transform solution back into the time domain
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Reactance and Resonance
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Phasor Superposition b fegancies = A sppie
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Chapter 11
POWER IN SINUSOIDAL STEADY STATE
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Power in a Resistor | .
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RMS of a sinusoid P
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Power with Sinusoidal Sources
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Power Triangle o R
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Maximum Power Transfer
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Impedance Matchmg
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Simulation Example

V(linel) V(outl) -I(Vlinel)

V(line2) V(out2) -I(Vline2)

-180V 40A
180V V(line3) V(out3) -I(Vline3) con
150V- = 50A
120V- - 40A
90V ~ 30A
60V =~ 20A
30V ~ 10A
0v4 ~ 0A
-30V- ~-10A
-60V- =-20A
-90V-] ~-30A
-120V- ~-40A
igg‘\! T T T T I :gﬁ {tran 01 {1-33.3m}
Oms 6ms 12ms 18ms 24ms 30ms
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