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PHASORS The Basic Elements and Phasors

Phasor Is a radius vector, having a constant magnitude (length) at a fixed angle
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The Basic Elements and Phasors

EXAMPLE Convert the following from the time to the phasor domain:

Time Domain Phasor Domain

a. \V/2(50) sin wt 50 £0°
b. 69.6 sin(ef + 72°) (0.707)(69.6) £72° = 49.21 £72°

c. 45 cos wt (0.707)(45) £90° = 31.82 Z90°

EXAMPLE Write the sinusoidal expression for the following phasors

if the frequency 1s 60 Hz:
|

Phasor Domain Time Domain

a.1=10230° i = \V/2(10) sin(2x60r + 30°)
and i = 14.14 sin (377t + 30°)
b. V=115 2-70° v = V2(115) sin(377¢ — 70°)

and v = 162.6 sin (377t — 707)



CONVERSION BETWEEN FORMS The Basic Elements and Phasors

Rectangular to Polar
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Example:

Convert the following from rectangular to polar form

C=3+7
Solution:
Z=V(3)12+@d)l=V25=5
( ) = 33.13°
and = 5/53.1¥%
Example:

Convert the following from polar to rectangular form
C = 10 £45°

Solution:
A = 10 cos 45° = (10W0.707) = 7.00¢7

¥ = 10 sin 45° = (10)(0.707) = 7.07
and C = 7.07 + j7.07

The Basic Elements and Phasors

i C=3+j4




Examp|e The Basic Elements and Phasors

Find the input voltage of the circuit

v, = 50 sin(377t + 30°)
v, = 30sin(377t + 60°)

Solutions:

boam L T

Applying Kirchhoff’s voltage law, we have

Ein — Ur] + UE'.'

Converting from the time to the phasor domain yields

v, = 30sin(377t + 30°) = V, = 3535V £30°
v, = 30sin(377t + 60°) = V, = 21.21 V £60°

Converting from polar to rectangular form fs‘w X =zcos6
. = 3535V £30° = 30.61V + j17.68 V\

V,=2121V £60° = 1061V + j1B3TV

y=2zsin0



The Basic Elements and Phasors

Then
Ein — vﬂ + Vb
= (30.61V + j17.68 V) + (10.61 V + jI18.37 V)

= 41.22V +j36.05V
Converting from rectangular to polar form, we have

Eip =41.22V +j36.00V z=x2+y?
= 53476 V Z41.17T° 6 =tan12

X
Converting from the phasor to the time domain, we obtain

E, =5476V £41.17° =

e. = \/2(54.76) sin(377t + 41.17")
and
e,, = 77.43 sin(377t + 41.17°)



The Basic Elements and Phasors
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Examp|e The Basic Elements and Phasors

Determine the current i for the network
iy = 80 X 107 sin cwf

—_— =
iy = 120 X 107 sin (wt + 60°)
—.. . _ ‘_II
[, = 1 —
—_—

Solutions:

Applying Kirchhoff’s current law, we obtain
iT:"‘El-I_iE or iEZiT_'.":l
Converting from the time to the phasor domain yields

ir = 120 x 107 sin(wt + 60°) = 84.84 mA ~60°
i, = 80 x 107" sin wf = 56.56 mA ~£0°

Converting from polar to rectangular form for subtraction yields

I; = 84.84 mA £60° = 42.42 mA + j73.47 mA
I, = 56.56 mA Z0° = 56.56 mA + 0



The Basic Elements and Phasors

Then
L=1;—1
= (42.42 mA + j73.47 mA) — (56.56 mA + j0)
and I,=—14.14 mA + j73.47 mA

Converting from rectangular to polar form, we have
[, =74.82 mA £100.89°
Converting from the phasor to the time domain, we have
[, =74.82 mA £100.89° =
i, = \V/2(74.82 X 107%) sin(wt + 100.89°)
and i, = 105.8 x 107 sin(ewt + 100.89°)



The Basic Elements and Phasors
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