PHYSICS 220 Physical Electronics
Outline of Lecture#2: A.C. Circuits

This lecture covers the concepts and principled ts@nalyzeeircuits
containing, alternating (or oscillating) power sligg, resistors, capacitors,
and inductors.

Concepts:
» Capacitance and capacitors: units = Farads (F)
* Inductance and inductors: units = Henrys (H)
» Angular frequencyw = 27 : units = radians/sec

* Impedance: units = Ohm&j

» Decibels
* Phasors
Principles:
« Voltage across a capacitor: v=_ orv- T(_—’j
C aC
 Voltage across an inductor: V= L% orv =1(jal)
« Complex Ohm’s Law: V=1Z
2
* Energy stored in a capacitor: w=loy2=2 - 1QV
2 2C 2
» Energy stored in an inductor: W = % LI?
Examples:
» Combining capacitors in parallel: C_ =C, +C, +C,

» Combining capacitors in series:

* Inductors combine like resistors
» RC filter circuits: high-pass, low-pass
» RLC resonant circuits: mechanical analog



