_ Second Order Circuit Concepts
AC Input Signals &

Complex Numbers Underlying physical concepts / truths

Fundamental properties of‘rder systems
Objective for circuit/system analysis

What do we need to know to analyze"a 2

October 29, 2009 order system?

Chapter 9
Lab 6 B 2 "d Order RLC Circuit Third part of course
AC (alternating current) circuits
Come to lab VERY prepared or plan on Voltage and current sources will now be
coming back during the week to finish alternating (as well as dc)

circuit analysis
Review complex math from PHY 210
Single frequency: ?
Multiple frequencies: ?

all 3 hours of lab time
Screen capture pictures of RLC circuit



TodayOs Concepts Properties of sinusoids

AC input signals to circuits & circuit behavior V(t) = V(t) Sln(wt + (,b)
Sinusoids V(t) is the
EulerOs identity and sinusoids w is the
Complex numbers in all their forms Periodic, with period =
Converting between representations fis the
Phasors ¢ is the

Simple representation of sinusoids What are the units of each?

Simplifying the math E with

Leading & lagging sinusoids complex numbers

it We are able to express complex numbers in
vy =7 N Rectangular form: x + jy
Which \x\ Polar form:
signal Exponential form:
OleadsO . ; o EulerOs identity:
the other? ‘ \ , Important conversionplot these numbers)
\ 00 = Y (degrees)
wp \_/ 1= Y

Note that I/ = 5



Math examples

Simplify and express in rectangular form
3+ j4
5-8

2+

47 -10°4 1772
3/

Phasors: Using Euler

Using EulerOs identity, express the following
sinusoidal function as an exponential
v, (1) =V, cos(wt +¢)

w-Re )-Rd )

Define a phasar V =
n(=Re )

Note this iscos() notsin()

Phasors: EulerOs Identity

Complex conjugates
If z=x+jy, which also=
Then:z" =

Euler:
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Phasor Problem

Find a single sinusoid for the following
V =-304£10"+50460°

12



Leading & lagging phasors

Plot the voltage and current phasors in the
complex plane

a) V=V L-@; 1=1,L0
b) V=10£30; I=52-90
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Properties page 373

sin(AxB) andcos(A£B)
cos(wt £ 90Y4) = Dktn(wt)
Or B/+sin(wt) = cos(wt £ 90%4)
So Bsin(wt) = cos(wt + 90Y4)
sin(wt) = Dcos(wt + 90Y4)
+ sin(wt) = cos(wt B 90%4)
Also sin(wt £ 90%4) =cbs(wt)
And cos(wt £ 180Y4) = &s(wt)
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