CONCEPTUAL TooOLS By: Neil E. Cotter IMPEDANCE CIRCUITS

MAGNITUDE/PHASE METHOD
Example 1

EXx:
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ve(t) = 10cos(50kz — 135°) V Ci) |
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a) Choose an R, an L, or a C to be placed in the dashed-line box to make
v(t) =V, sin(50k?)
where V,, is a positive real constant (with units of Volts). State the value of the
component you choose.

b)  With your component from (a) in the circuit, calculate the resulting value of V.

Lol q) we first  transform 4the cdrcult 4o the
'ﬁ'eiuency domatn.

Vy = l0£-135°V V=V, £-90" swnce PLsinwf)
=-)or | £~90°
Ze=-"1 = 2J = -) = )20
wc GoK-o.|mF Sm

Note: w= 50k r/s From vj(t) and v(t).
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Now we constder phase relatisnships.

V = Vﬁ . %box 7CFOW\ V"O{‘IV‘IACI'
Zigx ) 20051

LV = LV + L Zpy = (=, — j2002)

!
—q0° = —I35° + L2y = £ (2, - j2002)
Thus, £ &, — 4 (2, —)2000) = +5°

Consider possible dontents of 2Zpy-

TFf Bl = gwk or =) +then all

wcC
z values & the circuit are pure Zmajilmly.

Thus, Z Zhox é(gbox ~j200JL) wou

be Some multiple of 90° Tt Follows
that 2y, must be an R value.

L—-E.'l: %box = K' £ R =’-O°
Then 4 2y, — £(7,,, —j2005) = 45°
= 0° — £(R-jwox)

or L (R-jwon) = —45°

Now we can Find R SquhICcLLL)z.
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R = 200 S 3‘nves
£ (R-j200.2) = = 145°

%box = R = 200S5L

b) To Find V,, we use maqnitude.

Vo = \Vl = Vﬂ- Zhox

\vﬂ R
R - :)ZOO_TL
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