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Lesson Plan Maklng Waves basic lesoon dan that
Revised 606 you may modify at

GradeLeved: 5 -6 your discretion.

(Okay for lower grades with modification)

Modificationsto Video: There have been severa changesto the leson dan sincethe
video was made. Thisleson dan reflects the latest changes made & aresult of
suggestions from teadhers who have presented the leson duing the daytime program.
Please mntinueto send ws your ideas!

Overall Educational Objedive: The students will be &leto label the parts of awave.
They will be aleto explain in their own words amplitude, frequency, and waveform.

Asxciated Standard and CORE Objedives:
30600103- Identify sources of sound.
306002 - Studentswill describethe daraderistics and movement of sound.
3060:0203- Demonstrate charaderistics of sound.
Materials List:
1 - Waveboard with string
2 - Mourted tuning forks
6 - Dopfer tubes
1 - Oscill oscope with microphore
1 —Strobe Light
15- 6 ft. ropes
1 - Slinky



Lesson Activities:

1.

Introduce waves and wave form. Ask the students where they have seen or
experienced waves. Talk abou the sea and sand in the desert. Tell the students
how soundtravelsin waves. Introduce the parts of awave: crest, trough,
wavelength, and nade. The aest isthe highest paint onthe wave. Thetroughis
the lowest point onthe wave. The wave length is the distance between two
successve crests (or troughs). A noceisapoint onthe wave that does not move.

Simply put, soundwaves are vibration petterns (oscill ations) that are transmitted
by vibrating moleaules. That's why soundtravels better through water than air; the
moleaules are doser together.

Talk abou how waves must travel through a medium. Waves in the ocean travel
through the water. Waves in the desert travel throughthe sand. Soundwaves
travel through the ar. Have astudent help you demonstrate this with the Slinky.
Have the studentsin pairs use the ropes to make waves (the rope is the medium).
Have them demonstrate and identify the parts of the wave.
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3. Introducethe threebasic qualiti es of a soundwave:
o Frequency = Pitch
o Amplitude =Loudnhess
o Waveform = tone purity
Frequency:

Is how many waves there are per seand. Frequency relatesto pitch. A high nae
or sound tas a higher frequency than alower note or sound.Use the waveboard to
demonstrate dhangesin frequency. Use the Dopger tubesto demonstrate that the
sped (frequency) at which they are spun determines the pitch.

Amplitude:

is how high and low the wave moves from the middle. Amplit ude determines
loudressor softness A soft naise has asmall amplitude; it does not move very far
up and davn from the horizontal. A loud nase has alarge amplitude; it moves a
lot from the horizontal. Use the waveboard to demonstrate changes in amplitude.
Amplitude can also be demonstrated by striking the tuning fork and moving the
oscill oscope microphore doser and farther away.

Waveform:



is the shape of the wave. A pure note or tone will have asimple shape; a
complicated nae or tone will have acomplicaed shape. The waveboard ony
allows smple waveforms. Introduce the oscill oscope. Oscill oscopes $ow sound
waves. Use the oscill oscope to demonstrate compli cated waveforms.

. Tak abou how waves can be mixed. Sometimes this increases the anplitude of
the wave. Sometimesit distorts the waveform. Sometimes it cances out parts of
the wave. This can sometimes be seen onthe oscill oscope.

. Usethewaveboard to crede awave. Review frequency. Using the strobe light,
demonstrate how we can match the frequencies of the light and the wave. When
the wave gpearsto stand still, the frequencies are the same.

. Sounds can cause other objedsto vibrate. (Thisis cdled sympathetic vibration.)
Use the tuning forks to demonstrate how the sound d one tuning fork causes the
other to vibrate. After hitting one fork with the mallet, pu your hand onit to stop
the vibration. Youshoud be @leto hear the other fork vibrating very softly.

Y ou can aso have astudent touch the other fork andfed that it is vibrating.



7. Call attentionto the caeer fields that are related to this modue. Discusshow
students might prepare for occupations that interest them.

Definitions:

White Noise: the mixture of all kinds of frequencies (as white light is the mixture
of different colors of light).

Amplitude: how high and low the wave vibrates.
Fregquency: how many vibrations (waves) per seoond.
Wavelength: the distance between two successve aests of the wave.
Crest: the highest point on the wave.
Trough: the lowest point onthe wave.
Waveform: the shape of the wave.
Node: the paints on the wave that dorit move.
Equipment Operation:

Oscill oscope - Thisinstrument "cagptures " soundwaves and lets you view them
onthe screen. It is cdibrated for the best passble display. The Junior Engineering
staff can help if needed. The microphore provided with thismodue is very
sensitive to sound.

Strobelight & Waveboard - The wavelength onthe waveboard can be aljusted
by changing the speead of the motor. Turn onthe strobe light with the forward
knob o power button. Adjust the frequency of the strobe with the dial onthe
badk. Adjustment permits one to find the string frequency. Turn of the dassoom
lights for the full effect.

Tuning Forks— Both tuning forks are the same pitch so that one vibrating will
cause the other to vibrate. They also work well in conjunction with the
oscill oscope to demonstrate waveform and pue tone.

Safety Factors. The students svinging the Dopper tubes need ample space Make sure
the students dorit move aoundwhil e the lights are off to minimize the passhili ty of
injury.

Please make your students aware that thisleson relatesto the foll owing:
Career Fidds:
Tedhnicd

Occupations



Acoustical Engineer. Design and implement devices that convert soundto a
form suitable to be transmitted over radio waves and ke reproduced through
loudspedkers. They design studios, hall s, and aher puldic faaliti es where people
go to hear and seemovies, concerts, plays, and aher forms of entertainment.
They must also deal with soundlevels and nase pallution.

Education: Bachelor's Degree

Audiologist: They examine and provide services for persons with speech and
heaing disorders. They plan and condict programs that am to restore or improve
communicaion. They give and interpret tests for hearing and speech, aswell as
develop client treatment plans and provide language therapy. They also work with
educaional, medical, and social groupsto coordinate test results.

Education: Master's Degree

Broadcast Technician: They set up, ogerate, and maintain the dedronic
equipment used to transmit radio and television programs. They control audio
equipment to regulate volume level and quality of sound duing radio and
television lroadcasts. They may switch from one canerato ancther, from film to
live programming, or from network to locd programs. They aso give technical
diredionsto studio personrel.

Education: Post-secndary applied technology education

* Taken from VGM Professonal Careers Series: Careersin Engineering

Review Questions:

1.

In relation to soundwaves, what is amplitude? Isit a measure of how loudthe
noiseis? What is frequency? How isit affeded by pitch? What is wave form?

What are the four parts of awave pattern?

Name some examples of media through which waves may travel.
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