CONCEPTUAL TooOLS By: Neil E. Cotter IMPEDANCE CIRCUITS

MAGNITUDE/PHASE METHOD
Example 2
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a) Choose an R, an L, or a C to be placed in the dashed-line box to make
1(t) = Iocos(10t + 45°) A
where I, is a real constant. State the value of the component you choose.

b)  With your component in the circuit, calculate the resulting value of 1.

Solh: q) Transform 4o ff:reﬁ uency domain.
‘ ’JIBO°
V’j =-)2 e V swe F{S‘m(w-&.\] = —3
vj=+j2.\/= ZL‘\OOV

z = Jwl =3.10r/s 54 =) 500

Note: w= 10r/8 From Vg (+).
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We hqve I = Vg
Z | Zlox
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Example 2 (cont.)

Tn terms of anjLes:

£T = 48°  From ilk) = T, cos(lot +45°) A
yd I = Ll‘so = L.Va - L(EL“ ?:baxy
or 8% = 40’ — (2 Wlzpy)

Thus, £(z.\ 'Elaox) = 45°

For parallel components, it (s easler 4o
nse conductance =

L=
= L = 1
6 L "&L 6 box '%Iaox
4(-&,_“%‘00?() = — £ ___..__..l =-«Z(L + 1
'E'Luzbox Z Zbox)
oy
ya __L_ . _\__ = —Z(2 2z = - '{‘50
(£+45) (2l 2yn)
or

L(ﬂL+ [jbox) = ~iE

Now we wuse 4 Plo-l:-.

/We want 9L ¥ 9 box

oh +this Line.



CONCEPTUAL TOOLS By: Neil E. Cotter IMPEDANCE CIRCUITS
MAGNITUDE/PHASE METHOD
Example 2 (cont.)

We have two FossLbLe_ solutiong:

) Set 1S, * o S ea
Need capacitor: Z,=-j = -) =-)50%
w¢ 10-¢
=C=_\ F = 2mF
10-50
v 2\ ﬂ\oox = _S%JL > By = 500 resistor

Either soln s —Lechnfmttf ¢orrect, but
solution (1) qives ﬂL+ﬁbo = 0 2 2 =00,
X

Thus, no current flows dor this golh.

b} Now use maqni tude .

= 1Vq)
\'ZL“%‘OOX\

T = |V

2,  240x

i

oy T = rvj‘.laL_*ﬁbcx\

°
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Eh \’f)l."'ﬂbox\

From Alagrtwt used +o find ¥ Jwox

on -45° line, use maqnitude of vechor

for 9i + Jpox -
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For sosUn (1), qu_'{'ﬂboxl:o 2 1,=0A

For

soln  (2), \ﬁv_“'ﬁbax\: llS_O:_LJ é-o-"'-\
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