
Announcements

• Experiment 2 Posted
• Guest lecture feedback (Dr. Mukhopadhyay)

−Worked problems posted to website

• Midterm Wednesday March 6th



HW4 and Quiz 2 Notes

• v(t) is always  a time domain expression
− v(t) = VAcos(ωt+φ)
− V = 𝑉 = A + j X = VAejφ = VA∠φ

• SI prefixes



Midterm
• Midterm Wednesday March 6th

− 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



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



MUTUAL INDUCTANCE
Chapter 13



Inductance: Review



Mutual Inductance



Symbols and Dot Convention



Dot Notation Example

https://energycentral.com/c/iu/transformer‐polarity
https://stardelta.com.au/step‐up‐vs‐step‐down‐transformers/



Energy Storage





Coupling Coefficient



Equivalent Circuits
k



Transformers



Ideal Transformer



Transformer Reflection





PHASOR MODELING
Chapter 10



Sinusoids as Complex Numbers





Phasor Transformation



Phasor Notation



Phasor Circuit Elements
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Impedance



Phasor Circuit Analysis

1. Transform all sources & signals into their phasor equivalents
2. Transform all passives into impedances
3. Solve the circuit
• Use 201 techniques for DC resistor‐only circuits

4. Transform solution back into the time domain
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Goal: Analyze a LTI circuit to find steady‐state 
solution with only single‐frequency sinusoidal 
source(s)



Reactance and Resonance



Phasor Superposition
Find vo(t) for vin(t) = 10cos(ωt) + 10cos(2ωt) + 10cos(0.5ωt) 
and ω = 2π100 kHz, R = 10 Ω, L = 10 μH, and C = 253 nF



POWER IN SINUSOIDAL STEADY STATE
Chapter 11



Average Power



Power in a Resistor



RMS of a sinusoid



Power with Sinusoidal Sources



Power with Sinusoidal Sources
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Complex Power



Power Triangle
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Maximum Power Transfer



Impedance Matching



Example Matching Circuits



Matching Example







Simulation Example


