PH 325 Complex Impedance March 6, 2004
Name ____________________________  Box _________

The handout worked out the complex impedance for a 

capacitor by putting a capacitor directly across an ac 

voltage source. The result was




+                               +



Zc = 1/(i(C)






Vo ei(t


   L dI/dt


This was done using q = CV -> I = C dV/dt  and V = IZ .                 -                                 -

Please do the same type of thing for an inductor, 

put L directly across an ac voltage source. Since

inductance is defined as flux/current, then flux


( = LI,

and because Faraday's law says emf = -d(/dt, you should show that the ac complex impedance of an

inductor is


ZL = i(L. 

RC Voltage divider :  for R and C in series across an ac source, the voltage across the capacitor is

(1)
Vc= Vo exp(i(t) Zc/(R + Zc) = I Zc .

I is the (complex) current through both the capacitor and resistor. We expect the current to lead the voltage across the capacitor, so we write I = |I| exp(i(t + (). This means ( is the phase difference between the source voltage Vo and the current I.  

The current and voltage in a capacitor are in not in phase.  ( Yes  No )

Explain your answer. If not in phase, how much out of phase?

Use (1) and Zc to find an expression for tan ( involving R, (, and C.

