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We begin with the resistor. If the current through a resistor R is v=iR V=IR
[ = I, cos(wt + ¢), the voltage across it is given by Ohm’s law as (a) (b)
v=1iR = RI, cos(wt + ¢) (9.29)
The phasor form of this voltage is
Im A
V=RIL,/¢ (9.30)
v
But the phasor representation of the current is I = [, ﬁ Hence.
V=RI (9.31) I
&
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FigUI’E 9.10  Phasor diagram for the

resistor.



Para o indutor

For the inductor L. assume the current through it 18 i =
I, cos(wt 4+ ¢). The voltage across the inductor 1s

p
p = Ld—; — _wLlI,, sin(wf + ¢) (032)

Recall from Eq. (9.10) that —sin A = cos(A + 907). We can write the
voltage as
v =wlLI, cos(wt + ¢ + 90°) (9.33)
which transforms to the phasor
V = wLl,e/ ™) = wLl,e/*e/® = wLl, /$e°" (934
But I,, /¢ = I, and from Eq. (9.19), ¢/**" = j. Thus,
V= jwLl (9.35)

showing that the voltage has a magnitude of w L [, and a phase of ¢p +90°.
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For the capacitor C. assume the voltage across it is v =
Vin cos(wt + ¢). The current through the capacitor is
dv
[ =C— 9.36
i (9.36)
By following the same steps as we took for the inductor or by applying
Eq. (9.27) on Eq. (9.36). we obtain
1
~ joC

showing that the current and voltage are 90° out of phase. To be specific.

I=jwCV — Vv (9.37)
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Nocao de impedancia

V = RI,

I
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Z=R+jX

A parte real de Z é a resisténcia

A parte imaginaria de Z é a reatancia

e X
Z| =+ R*+ X°, 6 :tan_lﬁ

R =|Z|cosf, X = |Z|sind



From the voltage source 10 cos4f. w = 4,

V,=10,/0°V
The impedance 1s
LZ=5+ L 5+ : =5—j25Q
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- =16+ j0.8 =1.789/26.57" A
I 1.789 /26.57°
V=IZc=—— = —
JwC Jj4x 0.1
1.789 /26.57°

— =447/ —63.43°V
0.4,/90°

Converting I and V in Eqs. (9.9.1) and (9.9.2) to the time domain.
i((f) = 1.789cos(4f 4+ 26.57°) A
v(t) = 4.47 cos(dt — 63.437) V
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« as expressodes deduzidas para as associacdes de
resisténcia em série e paralelo podem ser
generalizadas para as impedancias.

« alel dos Nos e das Malhas mantém a sua validade;

« as Lels dos Nos e das Malhas verificam-se
vectorialmente!
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Since Vy = ZI and V, = Z-1. then
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Calcular a diferenca de fase entre entrada e saida para 2 kHz
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10 mH — X, =wL =21 x2x10° x 10 x 1073
— 40 = 125.7 Q

5 mH — Xe=wlL =21 x2x10° x 5§ x 1073
= 20m =62.83 Q

Comnsider the circuit in Fig. 9.35(b). The impedance Z is the parallel
combination of j125.7 £2 and 100 4 ;j62.83 €2. Hence.

Z = j125.7 || (100 + j62.83)
j125.7(100 + j62.83) (9.14.1)

= L — 69.56,/60.1° Q
100 4 j188.5

Using voltage division,

, Z . 6956/60.1°
V= 150 T 1847+ jeos (9.142)
— 0.3582/42.02° V,
and
a JO2832 0532 /57.86° v (9.14.3)

~ 100 + j62.832
Combining Eqs. (9.14.2) and (9.14.3).
V, = (0.532,/57.86°)(0.3582 /42.02°) V; = 0.1906 /100° V;
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