Announcements

 Midterm Wednesday 3/9

— 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
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Quiz #2

* Average: 83 / Median: 85
* Time domain vs phasor domain.
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Midterm Problems:

1. Phasor circuit analysis with mutual inductances

— Understand coupling coefficient and dot notation -

— Solve for output signal

2. Phasor power

—  Solve for matched Iggd imEedance

—  Sketch circuit
— Solve S and PF

3. Phasor circuit analysis with transformer and multiple
sources

— Solve for outeut signal

— Multiple sources

— May or may not be at the same frequency
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CHAPTER 13: MUTUAL INDUCTANCE




Mutual Inductance
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Symbols and Dot Convention
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Equivalent Circuits
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Couplmg Coefficient
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Transformer Reflection %-% ~ wo'™e™¥
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Ideal Transformer Example
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CHAPTER 10: SINUSOIDAL STEADY-STATE




C
omplex Numbers (Review) - "
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Complex Number Arithmetic
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Phasor Circuit Elements phas
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Time Domain
il(t) iz(t)

+

M +
o A o
vl(t) L L, vz(t)

di, di,
vl(t) = L1$+ME

di di
v, (t) = Md_tl +L, d—:

il(t) ]\[1 :N2 iz(t)
—— ——

+ Lt
vl(r)é H E v

v1(t)  vp(0)

Ny N,
Nlll(t) + Nzlz(t) = 0

THE UNIVERSITY OF

TENNESSEE i &

KNOXVILLE




Impedance
Phosor  efpialeat of ohms low
V = }_ Z

t = " ' 120«5"‘2""’

V. OUDL MJ\)‘/‘W




Phasor Circuit Analysis  tmtm, Trnsformed
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Resonance Example . .+

Find v (¢) for v, (¢) = 10sin(w?) and ® = 21100 kHz,
R=10Q,L =10 uH, and C =253 nF s
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Reactance and Resonance
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Phasor Superposition - frprrtes o
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Example: WPT Problem




CHAPTER 11: POWER IN THE SINUSOIDAL STEADY-
STATE
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Power with Sinusoidal SOUrees . , . i

t L Y/ ‘Q ‘99\
* g]* wo= Y-l §¥-EE TG
A | - L =Tt . 4 ?V-q’r)
] R ret LTE  abolaton T
PO PN = 1 () - VD T

y S A
o9 L ot o= - (0#!\4—%[0‘%

?(-\\ T' co.l,,o} ¥ ‘pj:\) \/p( Cd'alb-’* 4 f\/\

= Tyl L[ cal 1ot + s TN C"S(‘P; dv) ]
e) k'n cons‘M\\ (N\' '\'lm.'\b.v\y&\

git\o-;u‘da\ o 1o

Avernye 9 ‘fv {x

F”" AN = el 2 Y T 0 (40)




Power with Sinusoidal Sources
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Apparent Power & Power Factor
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Maximum Power Transfer
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Impedance [ Matchmg
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