The multiplicative inverse of a complex number

1. We have explained how two linear circuits represented by complex number w and z have a combined
impedance, when in series, of w + z. If two linear circuits are connected in parallel, the combined impedance

is Suppose we have one circuit element has an impedance of 1 + j and another has an impedance
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of 3 — 4j. What is the resulting impedance across these two circuits when in parallel? Calculate the two

multiplicative inverses, add the results, and then calculate the multiplicative inverse, again.

2. Impedance is a complex number with units of ohms or Q2. You may be familiar with V = IR, the formula
that relates the voltage across a resistor in relation to the current passing through the resistor. The symbol
for complex impedance is, however, appropriately Z, so the formula is V = 1Z. The reciprocal of impedance
is admittance, and Y = Z1. The units of admittance (how much current is admitted across given a particular
voltage) is siemens or S. If a particular linear circuit has an impedance of (2 + 4j) Q, what is its admittance?

As an aside, | = VY relates the current as a multiple of the voltage. The units of Q is V/A or JCA™,



