CONCEPTUAL TooOLS By: Neil E. Cotter IMPEDANCE CIRCUITS

KIRCHHOFF'S LAWS
Example 2
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a) A frequency-domain circuit is shown above. Write the value of phasor I; in
polar form.

b) Given ® = 2k rad/s, write a numerical time-domain expression for i1(t), the
inverse phasor of I;.

3oln: q) We First eliminate Wnhecessary components:
* The -)2kf2 and j2kN sum to oq and
act Llike a wire.
* The (l+))V source s in series with
a current source, allowihg us to ignore it.

New adreuit ymodel:
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Example 2 (cont.)

Using a current summation at the left nede,
we have one eﬁ'n th two unknowns:

QW) 12A290° + I, = T,

Using a voltage loop around +the *op halé of
the direuit, we get a 2nd egh in two unknowns:

@ I, = 210kEy
30k

We solve eb’n (y for L,
() Ty= T,- 12429°
Substituting tnto (2) gives an eﬁ'n for 1,-

@) T, = 20k (T, -124 £90°) = 7(1,~ 2A2%0")
30k

(" eI, = 1242%°

(2“) T, = 2A%°

Q) i (x)= P"[I,] - P '[24c90]

L) = 2 cog(wt +40° A= 2Cos(2.k-h-\—°\0°\A



