Physics 5
Waves, Light & Sound
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Daily Essential Questions:
	Day 1: Wave

	Day 2: Sound

	Day 3: Light & Wrap Up


1. [image: image9.png]


Word: Wave
Definition:

_________________________________________________________________________________________________________________________________________________________________________
Examples:

__________________________________________________________________________________________________________________________________________________________________________
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2. Word: Medium
Definition:

_________________________________________________________________________________________________________________________________________________________________________

3. Word: Amplitude
Definition:

_________________________________________________________________________________________________________________________________________________________________________
4. Word: Wavelength
Definition:

_________________________________________________________________________________________________________________________________________________________________________
5. Word: Frequency
Definition:

_________________________________________________________________________________________________________________________________________________________________________
Examples:

__________________________________________________________________________________________________________________________________________________________________________
Waves PPT

1. Label the parts of the wave: (Crest, Trough, Node)
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2. What is amplitude?  
3. What would the wave look like if we increased its amplitude?  Draw it on the diagram:
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4. What is a wavelength?  
5. What would it look like if we increased the wavelength?  (Draw it on the diagram):
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6. What is frequency?  
7. What is the frequency of the two waves below?

[image: image5.png]s





Break – do Waves Lab
Sound

8. How do our ears perceive High Frequency:
9. How do our ears perceive Low Frequency:
Light

10. How do our eyes perceive High Frequency:
11. How do our eyes perceive Low Frequency:

Break – do Sounds in Solids Lab
Light:
12. What would happen if we mix all the colors of the rainbow together?  (Red, Blue & Green)

13. What is white light made out of?


14. How do waves propagate out from its source?  Is it 3D like an onion or 2D like waves on a pond?

15. Which is faster: the speed of sound or the speed of light?

16. How does this explain why we see something first before we hear it?

Energy Sensing Instruments:

17. List a few instruments to help us detect sound energy.

18. List a few instruments to help us detect light energy.



Introduction

Waves are made when energy travels through a medium.  In this activity you will use rope as a the medium and your arm as the energy source.  You will make waves and compare the wavelength to the amount of energy needed to make it.  

Part 1: Pre Lab Activities 
Part 1a: Define the following terms (2pts ea):

1. Wave: 
2. Medium: 
3. Wavelength:


4. Amplitude:


5. Frequency: 

Part 1b: Apply the following numbered terms to label the circled parts of the wave below (1pts ea).
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Part 2: Making a Wave

Materials Needed

· Pen/pencil
· Meter stick
· String 
(2m)
· Coloring pencils (3)
· Poster board paper 100 cm x 40 cm

Procedures

1. Get into groups of three or four.

2. Collect the required materials to do this lab.

3. Lay your paper on the table in front of you.  

4. Use your meter stick to draw lines so that it looks like this:

	 

	 

	

	 


5. Lay the string so that it lies across the paper’s centerline.  A member of your group should be holding each end.   

6. The first wave will be a slow wave.  Practice so that you can make uniform waves across the paper that have crests on one dotted line and troughs on the other.  When you have a good wave going, stop the string suddenly and try to “freeze” the wave.  Trace the wave with one of your colored pencils.  You may need to smooth out the lines to make regular waves.

7. Repeat step 6 only add more energy to the wave this time.  Try and keep the amplitude the same but move your hand faster.  When you have a good one, trace it with a different colored pencil.  Measure one wavelength on each wave and record it in the data table below.  

8. Now repeat step 6 and move your hand as fast as it will go.  Trace this new wave with a  third colored pencil.

9. Copy your poster board paper onto the diagram below.  Make sure to draw all three waves in different colors.  
10. Label one amplitude, crest, trough, and wavelength from each wave.

Data and Observations







	Energy Input
	Distance Between Wavelengths (cm)

	Slow
	 

	Medium
	 

	Fast
	 


	

	 


1. Did the wavelength get longer or shorter as you added more energy? 
_____________

2. Did the frequency increase or decrease as you added more energy?
_____________
Part 3: Examining Sound Waves
Part 3a: Examining Volume on a Microphone






1. As a class demo, we will use a microphone to record a low volume tone and a high volume tone, with the same pitch.

2. We will then zoom in to examine our recording.

3. Compared to the original wave drawn below, draw how the wave looks w/ a low & high volume. 









	Low Volume Wave (Soft)
	High Volume Wave (Loud)

	
	

	
	


Questions:










1. What is the major difference between the two waves?

2. Which wave has more energy?  Explain your answer.
Part 3b: Examining Low Pitch v. High Pitch Sound Waves on a Microphone




1. As a class demo, we will use a microphone to record a low pitched tone and a high pitch tone, with the same volume.
2. We will then zoom in to examine our recording.

3. Draw what you see. 









	Wave Low Pitch Tone
	Wave High Pitch Tone

	
	

	
	


Questions:










1. What is the major difference between the waves (what has changed)?

2. Which wave has more energy?  Explain your answer.

Part 3c: Changing pitch with a guitar string






1. Take a ruler and place it near the strings starting at the base where it connects to.
2. Place your fingers across the fret at the 60 cm mark.
3. Pluck the strings.  Observe the sound it creates and record your findings.
4. Repeat steps 2-3 for the 50 & 40 cm positions.

	Fret Placement
	Pitch/Tone

	60 cm
	High   Medium   Low

	50 cm
	High   Medium   Low

	40 cm
	High   Medium   Low


Part 3d: Changing pitch with rulers









1. Hold one end of a meter stick down firmly on a table so that 20 centimeters of the meter stick extends past the edge of the table. 

2. Pluck the end of the meter stick that extends past the table to produce a vibration and a sound. 

3. Record your observations of the vibration and sound of the meter stick.

4. Repeat Step 1 for the 40 cm & 60 cm lengths.  

	Length of Ruler
	Sound / Pitch / Tone
	Vibration Speed

	20 cm
	High   Medium   Low
	Fast   Medium   Slow

	30 cm
	High   Medium   Low
	Fast   Medium   Slow

	40 cm
	High   Medium   Low
	Fast   Medium   Slow


Drawing Conclusions: 








1. Why is the pitch different with each finger placement on the guitar?
2. How does the pitch correlate to the length of the string?

3. How does the length of the ruler correlate to the pitch?

4. How does the length of the ruler correlate to the vibration speed?

5. How does vibration speed correlate to pitch?
Conclusion: What did you learn about length and pitch?
Sounds in Solids
Background Information

As sound travels through a substance, the particles vibrate back and forth parallel to the movement of the sound wave. Sound must travel through a medium. Sound cannot travel through a vacuum because there are no particles to move. To transmit sound, the medium must vibrate. The term vibrate implies back-and-forth movement. 

A medium that has strong forces of attraction between the particles tends to be elastic because the particles spring back to their original positions after a sound wave passes. A medium in which the particles are close together so that the vibration in one particle could easily pass to its neighboring particles tends to have greater elasticity than a medium in which the particles are far apart. 

The particles in metals are arranged very close together in an orderly pattern. This makes the metal rigid. It is very difficult to force the particles closer together. Therefore, a metal is not easily compressed or deformed. A piece of plastic, such as a plastic straw, bends easily. A material is elastic if it is rigid and hard to deform. Metal tends to be more elastic than plastic. 

In this investigation, you will compare wood, PVC pipe, cardboard, and metal for elasticity to discover how well each transmits sound. 

Purpose: Examine how well various materials transmit sound?
Pre-Lab Discussion








Read the entire investigation. Then, work with a partner to answer the following questions.

1. Inferring Which substance is probably the most elastic—wooden meter stick, paper towels, metal pipe, tight string or loose string? Which is probably the least elastic? How would you test your prediction?

2. Predicting Based on what you read above, rank wooden meter stick, paper towels, metal pipe, tight string or loose string from highest (1) to lowest (4) for their ability to conduct sound. Explain your answer.

Materials (per group)

· Pencil for tapping

· wooden meter stick

· metal rod, 1 m long, (iron, steel, or aluminum,)

· paper towels

· string

Safety

Be careful when handling sharp instruments. 

Procedure

1. Work with a partner. Check the elasticity of a meter stick by laying it flat on your lab table with about a third of its length hanging over the edge. One student holds the meter stick down on the lab table, and the other flicks the free end to see how easily it bends and how much it vibrates. 

2. Repeat Step 1 with a metal rod, PVC pipe and a piece of cardboard. Based on your observations, rank the four objects from the most elastic to the least elastic. The harder an object is to bend and the more vigorously it snaps back to its original shape, the more elastic the material is. In the data table, use the numbers 1 to 4 to rank elasticity, with 1 being the most elastic. 

3. Hold a wooden meter stick so that one end is pressed gently against your ear. Cover your other ear and have your partner tap the pencil against the far end of the meter stick. Note whether you can hear any tapping. CAUTION: Use great care when placing the meter sticks and rods near the ear. Pushing these objects against the ear could result in injury.

4. Remove the meter stick from your ear and listen for the difference of sound as your partner keeps tapping their pencil.

5. Repeat Step 5, for the other mediums (metal rod, cardboard tube & PVC pipe.) 

6. Change roles with your partner and repeat Steps 3 through 5. Discuss your observations with your partner and record them, again using the numbers 1 (best) to 4 (poorest) to rank how well each medium conducts sound. 

Observations









DATA TABLE

	Medium
	Elastic (1 = Most Elastic, 5 = Worst Elastic)
	Sound Conduction (1 = Best Conductor, 5 = Worst Conductor)

	Meter Stick
	
	

	Metal Rod
	
	

	Paper Towels
	
	

	Tight String
	
	

	Loose String
	
	


Analysis and Conclusions







1. What property of the medium did you observe to determine if the medium was a good conductor? 

2. Compare wood, metal, paper towels, and loose v. tight string as sound transmitters.  Based on your observations, how do these compare with your prediction?

3. Based on your observations, what is the relationship between elasticity and the ability to conduct sound? 

4. Suppose that you are floating outside a spacecraft with another astronaut. You wish to say something to your fellow astronaut, but your two-way radio is not working. How could you transmit a Morse code (code tapping) message?

Part 2: Class Exercise







Note any observations from the demo’s out in the hall.

Extra Credit: Pick a musical instrument and research how it works.  Be sure to discuss how the instrument changes pitch based on principles discussed in this unit, and describe how it all works.
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Parts:


Crest


Trough 


Rest Position


Wave length


Amplitude


Frequency





1 Second





 100 cm





 0 cm
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