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The purpose of this project was to determine whether a change in tone broadcasted from a 
speaker will require differing voltages if the volume coming from the speaker stayed the same.  I 
hypothesized that if the tone is changed while keeping the volume the same, then the strength of 
the voltage and current driving the speaker will change also.  The experiment involved 
measuring the voltage and current of the speaker at different frequencies of 440, 660, 880, 1760, 
3520, 7040, and 10,000 Hertz (Hz) with the same volume of 70 decibels (dB).  The impedance 
and power were then calculated.  The speaker was mounted to a board and the sound meter was 
attached to a tripod, level with the speaker.  Five trials were performed for each frequency.  The 
data collected did support the original hypothesis.  On very high tones (10,000 Hz) and low tones 
(440 Hz), a higher voltage and power were needed in order to reach a 70 dB sound level.  For 
example, in the anechoic chamber, at 10,000 Hz, the highest tested frequency, it took 697.3 
millivolts (mV) to achieve 70 dB, while, at 1760 Hz, a midrange frequency, it took 102.3 mV, 
and at 440 Hz, the lowest tested frequency, it took 356.7 mV.  The power required at these same 
three frequencies was 31.7 milliwatts (mW), 1.3 mW, and 10.8 mW, clearly higher at high and 
low frequencies.  This basic pattern was the same on all trials, both at home and in the anechoic 
chamber, although the home data had some strange effects at around 660 Hz, likely due to 
reflections.  These findings lead me to conclude that certain frequencies use a smaller amount of 
power and can be used to save power, and that in general, speakers have a range of frequencies 
in which sound is easily produced. 


