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Phasors and Impedance
m Phasor Representations

Introduction for voltage and current
Phasor arithmetic (addition)
Peak vs RMS Values

ICP 1 — Phasors (conversion and arithmetic)

m Impedance for the Basic Elements
Resistors
Inductors
Capacitors

ICP 2 — Impedance (Find Z, find the component given Z)

m Lab #3 — Prelab Discussion and Demo
Finding the impedance of and current through a series circuit

Using Multisim to verify your results
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Using Phasor Representation to Add Sinusoids
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Using Phasor Representation to Add Sinusoids

Ai

ip=1i) + iy = 10.63 sin(wr + 46.41°)

B =46.41°

iy =5 sin(wt + 30°)

6A
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/ 0 '\ 0° ot
(t=0s)
'Hl=30° 82=600 El=3UQ

iy = 6 sin(er + 60°)
(a) (b)

FIG. 14.68
Example 14.27
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Phasor Representation for Voltage and Current
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Or 42Vpk < 0°©
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If 120Vpk, we would have:

V= 20V 8" — ot do® | s 120 sin(377t) V
V)= /202 Siu( 2770 +@")

big = /627 Sru(377e) V)




= Electrical Engineering Tec

ICP Set 1 — Phasors
Use PEAK Values for your voltage and current phasors and make sure you
LABEL your phasors properly
1 - Express the following in phasor form:
a) 230 sin(wt + 30°) V
b) 10 sin(wt - 90°) A

2 - Express the following as sinusoids at f = 1kHz:
a) | = 10E-3A,,<-80°

b) V =169V, < 45°

c) V = 10Vgys< 23°

3 - Find v(t) = v1(t) + v2(t) if
v1(t) = 10 sin(wt + 10 ©) and v2(t) = 5 sin(wt -10 ©)



- Electrical Engineering Technol

Impedance - Resistors
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Impedance - Inductors
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Impedance - Capacitors
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ICP Set 2 — Impedance

1 — Find the impedance of:

a) A 1000 Ohm resistor

b) A 100mH inductor at 60 Hz
c) A 100mH inductor at 2.5kHz
d) AO0.1uF capacitor at 60 Hz
e) AO0.1uF capacitor at 2.5kHz

2 - If acomponent has an impedance of 4<90° Ohms
at f=400Hz, find the component type and value
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Lab #3 Prelab (Partial)
ZL1 =wL1< 90°= 1,571 Ohms < 90°

. + VL -
1. n L1 2

100mH ZrR1 =R1<0°=1000 Ohms < 0°
IC=0A
L 2vek Rt ZT = ZL1+ZR1 = 1862 Ohms < 57.5°
(’:J)ZSOOHZ * 1000Q
0° VR1 5%
° |in = Vs/ZT = 2Vpk<0) / (1862 Ohms < 57.50)

1. Find the impedance of each component
2. Use Ohm’s Law for phasors to determine i_in(t), VL(t) and VR1(t)
3. Verify your results by simulating the circuit in Multisim

AC Ckts Lab 3 Sim NEW
Transient

- |_in =VR1/1000 = 1.07Vpk/1000
.~ Ohms, lags Vs by 63.9uSec

| in =1.07mApk< -57.5C
i_in(t) = 1.07E-3 sin(15,708t-57.50) A




