








Name _____________________________


1.  Write an inequality that expresses, for any frequency band,

the range of "boost" and "cut" in intensity(I)  that is possible with

the equalizer shown.

2.  Suppose the volume constrol of a stero is set so that a 2 kHz 

sound has an intensity of 40 dB when the 2kHz slider on the

equalizer shown is set at 0 dB.  What an inequality that expresses

the intensity range that is possible for the sound by moving the 

2 kHz slider.

3.  An octave is the span covered by a 1:2 ratio of frequencies.  For example, the span from 1 KHz to 2kHz is one octave.

a.
Humans can hear sounds ranging from 20 Hz to 20 kHz.  If f  represents the frequency of sound heard by humans, then the lowest octave heard by humans is 20 Hz ( f  ( 40 Hz, and the next lowest octave is 40 Hz ( f  ( 80 Hz.  Continue writing inequalities for successive octaves until you reach approximately 20 kHz.  How many octaves does human hearing span?


Octave 1: 
20 Hz ( f  ( 40 Hz

Octave 2: 
40 Hz ( f  ( 80 Hz

Octave 3:

b.
Find the range of frequencies for each slider on the equlaizer.


slider 1:
12 Hz ( f  ( 42 Hz

slider 2:
52 Hz ( f  ( 76 Hz


slider 3:




slider 3:


slider 4
:




slider 5:


slider 6:




slider 7:


slider 8:




slider 9:


slider 10:

c.
How are the frequency labels on the equalizer shown related to octaves?

d.  
Would a five-band equalizer give you more or less control than a ten-band equalizer?  Why?

Effective use of an equalizer requires some understanding of the frequency ranges of musical instruments. 

These ranges are shown for various instruments including the human voice in the graph below.  For example. the piano keyboard below the graph indicates that a piano can play notes with frequencies ranging from 27.5 Hz to 4186 Hz (4.186 kHz).  the graph itself illustrates this range with a dark band labeled "piano".  

4.  Almost every musical sound consists of a combination of the actual note sounded, called the fundamental tone, and  a number of tones with higher frequencies, called overtones.  That is why a piano, for example, can produce sounds with frequencies higher than its highest note.  This is shown by the lighter band areas.  IF the piano's highest note has a frequency of 4186 Hz what is the range of overtones for the piano?

What is the range of a piano when overtones are considered?

5.  Write an inequality that approximates the frequency range (including oertones) of each instrument?  Also decide which sliders on a ten-band equalizer affect the sounds produced by this instrument.

Instrument
Frequency Range
Sliders that will affect the sound

oboe



cello



bass voice



cymbals



(pick one)





6.  For each of the following bands on a ten-band equalizer, determine which musical instruments are most affected by "boosting" or "cutting" the intensity of the frequencies in the given band.

Band (or slider)
Instruments affected

8 kHz


64 Hz


2 kHz


240 Hz


7.  Explain shy each of the following tips for using a ten-band equalizer makes sense.

a.  to add more punch to a disco beat, "boost" at 32 Hz and 64 Hz.

b.  if voices sound nasal, "cut" at 2 kHz and 4 kHz.

An equalizer is a popular accessory component for a stereo system.  It allows you to control the sounds output by a stereo by altering the intensity of various bands of frequencies.  A sound's intensity (I) determines the sound's perceived loudness and is measured in decibels (dB).  A sound's frequency  determines the sound's perceived pitch and is measured in vibrations per second, or hertz (Hz).  A greater frequency produces a higher pitch.





A typical ten-band equalizer is shown below.  Each slider controls a range of frequencies and is identified by a central frequency of the band, from  32 Hz on the low end to 16 kHz (that is 16 kiloHertz or 16,000 Hz) on the high end.  You can increase or "boost" intensity by moving the slider up, and decrease or "cut" intensity by moving the slider down.











