Amplifiers
Purpose: The objective of thisactivity isfor the studentsto explore simple amplifiers,

Overview: “ Turn that thing down!” ..how many times have the students heard those
agitated words? Most of the students have a good grasp of amplification - louder isbetter
when listening to contemporary music. But havethey considered that the actual voltages
generated by the CD or tape areincredibly small and would not producethe desired
volumethat they would like when listening to their favoriteartist. Virtually all bands
have carloadsof * Amps that they useduring their performances. Amplification iswhat
thisactivity isall about.

Amplification isthe process of increasing the strength of a signal. The amount
that the signal isstrengthened by the amplifier is called the gain of the amplifier.
Voltages and currentsused in wirelesstechnology areincredibly small. Consider the
basic concept that a wave loses strength asit travelsat a rate approximately inver sely
proportional to the square of the distance traveled. Even very high-powered commer cial
broadcast stations create voltages on areceiver antennathat arein the millionths of a volt
range. Amplifiersthereforearean important building block of el ectronics because they
increasethe strength of weak currents so that they can be used.

In thisactivity, asmplecircuit will be used to demonstrate the concept of
amplification.

Time: Fifteen minutesto set up the demonstration board and the oscilloscope. Oneclass
period to demonstrate the fundamentals of amplifiers.

Skills Requir ed:

Listening

Observation

Critical thinking
Writing and expression

M aterials and Tools:

e Thedemonsration board
e Voltmeter
e Oscilloscope

Prepar ation:
1. Review with the studentsthe propertiesof AC current.
2. Review with the studentsthe vocabulary needed to describe a waveform

(wavelength, frequency, cycle, crests, trough, positive side, negative side, and
amplitude).



3. Review with the studentstherelationship between amplitude and the strength of
thewave. Ensurethat the ssudents under stand that amplification modifiesthe
strength (amplitude) of the wave, but does not ideally modify any other property
of the wave (shape, frequency, etc.).

4. A good analogy to useto explain the concept of amplification isto usea sink
water valve asan example. The purpose of a sink water valveisto control the
flow of water intothesink. A small forceto turn the valve open, causesthe flow
of water to increase; an opposite turn causesthe flow to decrease. If the students
wereto try and control theflow of water, under full pressure, with their thumbs,
they would spray water all over the place with humorousresults. In an amplifier,
the small voltages are applied to the input of the circuit to cause an increased flow
of current (at higher voltages and currents) on the output, and viceversa. A string
of amplifiersconnected in series can allow incredibly small currentsto replicate
themselves asincredibly large currents. The analogy to thevalveis so good that
the British refer to transistorsand vacuum tubes, the primary component of an
amplifier circuit, asvalves.

Background:

Now You’ re Talkingpages7.4.

ARRL Handbook pages 8.6.

Basic Electronics pages 15.1-15.4.

What to do and how to doit:

1. Connect one channel of the oscilloscope to the output of one of the oscillators.
Task the studentsto note the peak voltage of the waveform produced by the
oscillator. They should also note the wave shape and frequency for later
comparison to the amplified wave.

2. Connect the oscillator to theinput of the amplifier and connect the second channel
of the oscilloscopeto the output of the amplifier. Task studentsto notethe peak
voltage of the waveform on the output of the amplifier. They should also notethe
wave shape and frequency of the output waveform.

3. Vary theamplitude of theinput waveform and observetheresulting output of the
amplifier.

4. Thestudentssharetheir observationswith therest of the class.



Data Analysis:

1.

Assign studentsto comparein their journalstheinput to the output waveforms
(compar e frequency, wavelength, and amplitude).

Assign the studentsto calculate the gain, or amount of amplification, that was
achieved by the amplifier.

Activity questions:

1.

2.

Do you have amplifier equipment in your home? If so, why?

Did you see any changein the waveform from the input compar ed to the output of
the amplifier? Usethevocabulary of AC wavesto make your comparison.

How did you calculate the gain of the amplifier? What doesgain mean in plain
English?

Do you think thereisa limit to that amount of amplification possible? If so, what
would causethat limit?

What happensif you turn your amplifier at hometoo high? Arethereany
precautionslisted on your home amplifier? If so, why do they have these
precautions?

Many communities have, or are contemplating, city ordinancesrestricting the use
of amplifiers. What isthe motivation for theserestrictive ordinances? How do
you feel about the gover nment restricting your use of your amplifier? Offer an
alternative.

Comparethe audio output of a crystal radio with that of thetypical home stereo
unit. What isthe difference? What makesthis difference?

Adaptations for special needs: There may be substantial accommodationsrequired for

thisactivity depending of the need. Hearing impaired studentswill be able to detect
amplitude changes by touching a speaker connected first at the oscillator and then to the
amplifier output. Visually impaired students may need a tactile manipulative that
simulates the sine wave form displayed on the oscilloscope. Tactile waveformswith
various wavelengths prepar ed befor e the class period can be made out of corkboard with
push pinsand rubber bandsor yarn. The pushpinsare placed at pointsalong the sine
wave plot and therubber bandsor yarn areformed along the points of the plot.



Theupper traceistheinput to theamplifier. The scale of that traceis500 MV. The
lower traceisthe output of the amplifier. The scale of that traceis1V. Visual inspection
of thetracesrevealsthat the amplifier increasesthe signal by a factor of 5.4.
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