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Low-pass filter

CHAPTER 33  Alternating-Current Circuits

Therefore, the ratio of the output voltage to the input voltage is
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This ratio, plotted as a function of @ in Figure 33.23b, shows that in this case the
circuit preferentially passes signals of low frequency. Hence, the circuit is called an
RC low-pass filter.

You may be familiar with crossover networks, which are an important part of
the speaker systems for high-fidelity audio systems. These networks utilize low-pass
filters to direct low frequencies to a special type of speaker, the “woofer,” which is
designed to reproduce the low notes accurately. The high frequencies are sent to
the “tweeter” speaker.

Quick Quiz 33.6

Suppose you are designing a high-fidelity system containing both large loudspeakers
(woofers) and small loudspeakers (tweeters). (a) What circuit element would you place in
series with a woofer, which passes low-frequency signals? (b) What circuit element would
you place in series with a tweeter, which passes high-frequency signals?

SUMMARY

If an ac circuit consists of a generator and a resistor, the current is in phase with
the voltage. That is, the current and voltage reach their maximum values at the
same time.

The rms current and rms voltage in an ac circuit in which the voltages and
current vary sinusoidally are given by the expressions

I
I =—=0.7071_.. (33.4)
S '\{5 K
AV,
AV = —=2 = 0.707A Vs (33.5)

V2

where I, and AV, are the maximum values.

If an ac circuit consists of a generator and an inductor, the current lags behind
the voltage by 90°. That is, the voltage reaches its maximum value one quarter of a
period before the current reaches its maximum value.

If an ac circuit consists of a generator and a capacitor, the current leads the
voltage by 90°. That is, the current reaches its maximum value one quarter of a pe-
riod before the voltage reaches its maximum value.

In ac circuits that contain inductors and capacitors, it is useful to define the
inductive reactance X; and the capacitive reactance X as
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where w is the angular frequency of the ac generator. The SI unit of reactance is
the ohm.



