 Physical Science
Module 

PS-7.1
Energy and Waves
Lesson A
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Instructional Progression:
In 8th grade students recalled that waves transmit energy but not

matter (8-6.1). In Physical Science students will give examples of waves transferring energy

without transferring matter through transverse and longitudinal/compressional waves.
Taxonomy Level:
2.2-B Understand Conceptual Knowledge

Key Concepts:

Wave, Transverse wave, Longitudinal/Compressional wave

Medium

Energy transfer

Content Overview:.
It is essential for students to

Understand that a wave is a repeating disturbance that transfers energy through matter or space.

Wave motion always transfers energy, but not matter from one place to another.

When a wave moves through matter, the matter is disturbed so that it moves back and forth, but after the wave passes, the matter will be in about the same position that it was before the wave passed.

Give general examples of various waves, illustrating, with diagrams or descriptions, the direction of the disturbance and the motion of the particles of the medium in each. Each illustration should:

Describe the energy (light, sound, mechanical disturbance, etc);

Describe the direction and the path that the energy takes;

Identify the medium, if any;

Describe the direction that the particles of the medium are disturbed as the wave passes;

Describe the position of the particles of the medium before and after the wave passes.

Examples of illustrations may include:

 “Slinky” waves - transverse and/or longitudinal (see PS-7.2). A wave in a “slinky” spring

illustrates a mechanical disturbance caused by a force displacing one of the spring coils.

The energy of a wave in a “slinky” spring will pass from the point on the spring where a coil has been displaced to the end of the slinky.

The medium consists of the slinky coils.

The coils either move back and forth parallel to the length of the spring, or back and forth perpendicular to the length of the spring.
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After the wave passes, the coils return to approximately the position where they were before the wave passed.
Sound waves:
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The energy of the wave transmits from the tuning fork

out in all directions. The shape of the wave will

approximate the shape of concentric spheres.
A sound wave requires a medium through which it travels.

A sound wave is a longitudinal mechanical disturbance caused by a force displacing

molecules in the medium through which it passes.

A sound wave's energy travels out in all directions from a vibrating object.

A sound wave travels through the medium. The particles of the medium remain where they were originally, but the wave energy moves from one place to another.

The particles of the medium move back and forth, parallel to the direction of the wave.

After a sound wave passes, the particles of the medium continue moving in approximately the same area where they were before the wave passed.

Light waves

Light waves do not need a medium through which to travel.

Light waves are transverse waves.

Light waves (or other electromagnetic waves) are energy that can be transmitted without

mechanical disturbance of the particles of a medium

Light waves (and other electromagnetic waves) travel in straight lines in all directions from the source of the light as long as the medium does not change.

Light waves can transmit energy through empty space as from the Sun or stars.

The energy of the light wave travels from one place to another, but the particles of the

medium, if there is one, remain in approximately the same area where they were before the

wave passed.

Teaching Lesson A:

Let’s Make Waves
Introduction to the Lesson:

Waves will be introduced and explained as either transverse or longitudinal.

Lesson time:
0.5 day
Materials Needed

None

Essential Question:

How can students demonstrate the way a wave works?

Procedure:

Make a human wave.

Talk about doing the wave at a ball game.  Have the students do the wave by standing up and sitting down or by raising and lowering their arms.  Ask them what they observed about the waves.  The medium (students) stay where they are and the wave moves. 

Make another human wave.

· Have your students stand in two lines.  The two lines should face each other. 
· Have the students lock arms very tightly.  

· The teacher (or a student that has been told what to do) should be at the end of one of the lines. 

· Pull the person beside you sideways. (This produces a longitudal wave.) 

· Have the other line of students produce the same type of wave. 

Tell the students that they have made a longitudinal wave.  Tell them that they are the particles in the human longitudinal wave.  Ask them which direction the particle moved and which way the wave moved.  If the particles and wave move in directions that are parallel then the wave is a longitudinal wave. 

Repeat and have the person on the end squat down then stand up.   (This produces a transverse wave.) Tell the students that they have made a transverse wave.  Tell them that they are the particles in the human longitudinal wave.  Ask them which direction the particle moved and which way the wave moved.  If the particles and wave move in directions that are perpendicular then the wave is a transverse wave.  A good way to remember this is that the directions of the waves make a “T” which stands for transverse.

Mechanical waves are caused by disturbances in a medium. In this case the medium is the students.  Discuss observations with students.  Point out the characteristics of the transverse and longitudinal waves that can be observed.  Note that the wave moves from one end of the line to the other.  With the transverse wave the students move up and down perpendicular to the direction that the wave moves.  With the longitudinal wave the students move back and forth in a direction parallel to the direction that the wave moves. 

Ask the students what was transferred when the waves moved from one end of the line to the other.  Emphasize that energy was transferred from one end of the line to the other but the particles of the medium (the students) ended up in about the same place that they started.  This is true for all waves.  Waves transfer energy without transferring matter.

Assessing the Lesson:

Astute observation on the part of the teacher will very easily make it obvious if the concept being taught is understood by the students.
Teaching Lesson B:

Slinky Demonstration – A Demo

Introduction to the Lesson:

Using a Slinky it is possible to demonstrate transverse and longitudinal waves and to observe their characteristics.

Lesson Time:

0.5 day
Materials:

Slinky (A long metal one works best).

Essential Question:
How can a Slinky be used to demonstrate transverse and compressional waves?
Demonstration Procedure:

· Stretch out a Slinky® across the floor.  Let a student hold one end while you demonstrate.  

· Shake the Slinky® side to side to demonstrate transverse waves. 

· Point out wavelength, amplitude, crests, and troughs.   

· Shake the Slinky® in different ways so that the students can see how these characteristics might be observed and varied.
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Have the students draw a transverse wave showing compressions, rarefactions, wavelengths, and amplitude.  Have them make notes to explain their drawing and compare their work with their neighbor.

Push and pull the Slinky to produce a longitudinal wave. 

[image: image5.wmf]. 

· Point out compressions, and rarefactions.

· Shake the Slinky in different ways so that the students can see how these characteristics might be observed and varied

Assessing the Lesson
Have the students draw a longitudinal wave showing compressions, rarefactions, wavelengths, and amplitude.  Have them make notes to explain their drawing and compare their work with their neighbor
Assessment 1
Summative Assessment

EOC Type Questions:
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1. the diagram above shows a wave that is:

A. longitudinal

B. like a sound wave

C. like a wave on a Slinky
D. like a water wave

2. Water waves are an example of:
A. A mechanical wave

B. A sound wave

C. An electromagnetic wave

D. A longitudinal wave

3. The particles in a longitudinal wave move:

A. At right angles to the direction in which the wave is moving.
B. Parallel to the direction in which the wave is moving.

C. Moving along with the wave in the direction in which it is moving.

D. Only after the wave has passed the point where it originates.

4. Light waves

A. Require a medium through which to pass.

B. Do not require a medium through which to pass.

C. Are longitudinal waves.

D. Are mechanical waves.

5. All waves are a form of energy:
A. Transferred  through a medium

B. Transferred through space

C. Transferred either through a medium or through space.

D. Transferred neither through medium or through space.

Answers
1 D



4.
B

2.
A



5.
C
3.
B

SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL GUIDE

	Content Area:  Science
	Science Inquiry Skills-These standards should be addressed during the first few weeks of school and revisited throughout each unit.                                                   Physical Science

	Recommended  Days of Instruction: 1
	(one day equals 90 min)

	Standard(s) addressed:  PS–7 The student will demonstrate an understanding of the nature and properties of mechanical and electromagnetic waves.

	

	Work and Energy

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	PS–7.1

 Illustrate ways that the energy of waves is transferred by interaction with matter (including transverse and longitudinal/ compressional waves).  


	SC Science Standards Support Guide https://www.ed.sc.gov/apps/cso/standards/supdocs_hs.cfm?
Adopted Physical Science Textbook (see appendix for correlations)

Suggested Streamline Videos

Science Investigations Physical Science: Investigating Sound and Light. Discovery Channel

School (2004).

Segment and time

Properties of Waves (10:16)

	Module 7-1 

Lesson A

Let’s Make Waves!

Lesson B 

Slinky Demonstration

	Assessment 1

EOC Type Question

The objective of this indicator is to illustrate ways that the energy of waves is transferred, therefore, the primary focus of assessment should be to find specific illustrations (drawings, diagrams, or word descriptions) or use illustrations that show that the energy is being transferred in a variety of waves, transverse and longitudinal/compressional, and how the transfer of energy is different from the displacement of particles in the medium.  

In addition to illustrate, students should be able to 

Identify transverse and 


	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	
	
	
	longitudinal waves from illustrations; 

Compare transverse and longitudinal wave particle motion and energy transfer direction; 

Summarize the characteristics of longitudinal/transverse waves.

Exemplify transverse and longitudinal waves.
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Standard: The student will demonstrate an understanding of the nature and properties of mechanical and electromagnetic waves.








Indicator: 	Illustrate ways that the energy of waves is transferred by interaction with matter (including  


transverse and longitudinal/compressional waves. 


	


Other Indicators Addressed: PS 1.1, 1.5, 1.2, 6.1, 1.9, 7.2
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