Waves

Lesson #3: Properties of Transverse Waves

Time Frame: 60 minutes
Please write the vocabulary on the board before each lesson.

Vocabulary
Crest - The highest part of a transverse wave.
Trough - The lowest part of a transverse wave.
Wavelength - The distance between one crest and the next in a transverse wave.
Amplitude - The height from the resting position to the crest of the transverse wave.

Learning Standards:
Science
Waves and their Applications in Technologies for Information Transfer
1) Develop a model of waves to describe patterns in terms of amplitude and wavelength and that waves can cause objects to move.
2) Waves of the same type can differ in amplitude (height of the wave) and wavelength (spacing between wave peaks).
English / Language Arts
Oral Presentation
1) Add audio recordings and visual displays to presentations when appropriate to enhance the development of main ideas or themes.

Student will be able to:
1) Define the parts and characteristics of a wave.
2) Create a model of a wave.
3) Create an iPad presentation describing the parts of a wave.

Resources and Materials:
	Item
	Amount

	Science Journals
	

	iPads
	

	Pipe cleaners
	1 per student (in bin)

	Play-Doh
	4 tubs (in bin)

	Masking tape
	1 roll (in bin)

	Markers
	(in classroom)

	“A World in Motion” handout
	25 (in bin)

	Explain Everything presentation requirements and rubric
	25 each (in bin)

	Examples of Waves (overhead or make copies)
	[bookmark: _GoBack](in binder)



Focus Activity: Identify whether pictures of waves are transverse or longitudinal. 
	Answer Key: 		longitudinal: earthworm, sonic boom, p-wave motion
transverse: eel, snake, caterpillar, water, railroad tracks, flagella movement, s-wave motion
Introduction: Tell students they will be learning about the parts of a transverse wave and making their own wave models and presentations.  Have students read handout titled “A World In Motion” and define crest, trough, and wavelength on the lines provided.  

Then, using the iPad app “String”, demonstrate amplitude.  Begin with Tension, Damping, and Angular Frequency at 100% (You will not need to explain any of these definitions for the purposes of this lesson).  Explain that this is the resting position for a string.  Before a wave passes through an object, it has a resting position or “zero position”.  The amplitude is the distance a wave displaces particles from their zero position.  Slowly increase the amplitude setting on the app, asking the students to observe what happens.  Show several waves with increasing amplitudes.  Review the definition of amplitude with the class, and instruct students to add this definition to their handouts as a reference for the next activity.

Activity:
1) Have students construct their own models of transverse waves with labeled definitions of crest, trough, wavelength, and amplitude at the respective points on the model.
2) Use Play-Doh as a base for each end of the wave, a pipe cleaner to represent the wave, and masking tape to label the crest, trough, wavelength, and amplitude. Students should have more than one wavelength in their model so that they are able to anchor both sides of the model using the Play-Doh.
3) Working in groups of 3-4, students will create presentations on the iPads using the app “Explain Everything” to explain the parts of a transverse wave.  The presentation must explain how transverse waves move, and it should use the models created by students to demonstrate and define the parts of a wave.  Students should use their “A World In Motion” handout definitions as a reference sheet for their presentations, and they should follow the guidelines of the Explain Everything guidelines and rubric handouts.
4) If time allows, have students present their presentations to the class. If there is not enough time to complete the presentations during the regular science teaching time, science teachers should complete and grade the presentations at another time during the week that is more convenient.
 
Closure:  In their science journals, have students first draw two waves that have the same wavelength but different amplitudes, then draw two waves that have the same amplitude but different wavelengths.

Assessment: Accuracy of definitions and models of transverse waves, participation in groups and iPad presentation, science journal.  Rubric provided to grade projects.
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Wave model - Explain Everything presentation requirements

· 5 slides in your presentation

· Title page with definition of a transverse wave (include a picture if you'd like)

·  Definition and picture of the crest of a wave. Label the crest.

·  Definition and picture of the trough of a wave. Label the trough.

·  Definition and picture of the amplitude of a wave. Label the amplitude.

·  Definition and picture of the wavelength of a wave. Label the picture.

· Explain how a transverse wave moves.

· Bonus: explain how a transverse wave is different from a longitudinal wave.
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