This portable MP3-CD player contains
circuits that are de. at least in part. (The
audio signal is ac.) The circuit diagram
below shows a possible amplifier
circuit  for each channel.
Although the large triangle is an
amplifier chip containing transistors
(discussed in Chapter 29), the other
circuit elements are ones we have
met. resistors and capacitors, and we
discuss them in circuits in this
Chapter. We also discuss voltmeters
and ammeters, and how they are built
and used to make measurements.

CHAPTER ] 9

DC Circuits
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TABLE 19-1 Symbols for
Circuit Elements

Symbol Device

{I' Battery

ﬂ- or -|E Capacitor

WA~ Resistor

—_— Wire :m' th negligible
resistance

e Switch

L or L. Ground

emf defined
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i=hves
15V
= 470 uF
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channel .1 uF
- Headset
S0 ki - a0
-
T 47k} ::1.7 kil

lectric circuits are basic parts of all electronic devices from radio and TV

sets to computers and automobiles. Scientific measurements, from physics

to biology and medicine, make use of electric circuits. In Chapter 18, we
discussed the basic principles of electric current. Now we will apply these princi-
ples to analyze dc circuits involving combinations of batteries, resistors, and
capacitors. We also study the operation of some useful instruments.”

When we draw a diagram for a circuit, we represent batteries, capacitors,
and resistors by the symbols shown in Table 19-1. Wires whose resistance is
negligible compared with other resistance in the circuit are drawn simply as
straight lines. Some circuit diagrams show a ground symbol ( L or L) which
may mean a real connection to the ground, perhaps via a metal pipe. or it may
simply mean a common connection, such as the frame of a car.

For the most part in this Chapter, except in Section 19-6 on RC circuits, we
will be interested in circuits operating in their steady state. That is, we won’t be
looking at a circuit at the moment a change is made in it, such as when a battery
or resistor is connected or disconnected, but rather a short time later when the
currents have reached their steady values.

m EMF and Terminal Voltage

To have current in an electric circuit, we need a device such as a battery or an
electric generator that transforms one type ol energy (chemical, mechanical,
or light, for example) into electric energy. Such a device is called a source of
electromotive foree or of emf. (The term “electromotive force™ is a misnomer
since it does not refer to a “force™ that is measured in newtons. Hence, to avoid
confusion, we prefer to use the abbreviation, eml.) The potential difference
between the terminals of such a source, when no current flows to an external
circuit, is called the emf of the source. The symbol € is usually used for emf
(don’t confuse it with E for electric field), and its unit is volts.

"AC circuits that contain only a voltage source and resistors can be analvzed like the de circuits in
this Chapter. However, ac circuits that contain capacitors and other circuit elements are more
complicated, and we discuss them in Chapter 21.



