Name:________KEY _______ 


Waves, Light Sound Packet
Standard 4 Students will understand the relationships among energy, force, and motion.   

Objective 1 Investigate the transfer of energy through various materials.
St 4 Obj 1 Investigate the transfer of energy through various materials. A. Relate the energy of a wave to wavelength. 
**Get notes from the power point: Waves ,Light & Sound

-___________________(Def.) – A wave is a disturbance that transfers __________________.

____________________– ______________________ or region through which a wave is transmitted.

____________________of Waves – Depends on the _________________ of the ______________.

__________________________ Wave:  when materials __________________(move back in forth) 
to _______________ _________________. It needs to have an __________ energy ___________ 
and a _______________ in which to _________________.

-What do waves transfer?_____________________________
-Medium – The substance the wave travels through, can be ________,__________,or_____________
Vibrations – are the _______________________ that occur in a wave.

Can you make your slink Osscilate?   Draw a picture of what you did:
Types of waves

· Transverse waves –

· Parts:

· Crest – 

· Trough – 
· Longitudinal waves –

· Parts

· Compression – 

· Rarefaction – 

Basic wave properties 
· All waves have 4 basic properties

· Amplitude –

· Wavelength – 

-      Frequency –

- 
Speed =
Practicing Wavelength, Frequency and Speed equations: Speed = wavelength x frequency
1.  A wave has a wavelength of 15 cm and has a frequency of 10 waves/second.  What is the speed of the wave?
S = w.x x f      S = 15 cm x 10 waves/sec        S= 150 cm/sec
2.  The speed of a wave on a rope is 50cm/s and it’s wavelength is 10cm.  What is it’s frequency?
S = w.x x f     S/ w.l. = f   50 cm/sec/10 cm =  5 waves/sec= f
3.  A wave is traveling with a velocity of 125m/s and has a frequency of 20 waves/second.  What is the length of the wave?
S = w.x x f     S/ f = w.l.   125 m/s/ 20 waves/sec = 6.25 meters per wave.
Mini Lab:
Task 1: Create a transverse wave that has an amplitude of 6 inches and frequency of 2 cycles/sec.  

Measure the wavelength:______15 cm _____

 Task 2: Create a transverse wave that has an amplitude of 6 inches and frequency of 4 cycles/sec.  

Measure the wavelength:______8 cm _______

Task 3: Create a longitudinal wave that has a compression of 6 inches and a frequency of 2 cycles/sec.  

Measure the wavelength:_____11 cm ________

Task 4: Create a longitudinal wave that has a compression of 6 inches and a frequency of 4 cycles/sec.  

Measure the wavelength:______5 cm _________

Conclusion Statement:_As the frequency of the wave increases, the wavelength decreases.
**Get notes from the power point: Waves ,Light & Sound

[image: image1]Sound is___________________________________ 

_______________________________________
· Waves travel as ___________________________ waves  Draw this wave:
· Sound is due to vibrations that make the molecules around them _______________
· Ex: Air particles are compressed and spread out
· Travel at _______________ meters/second which is the Speed of SOUND.
Sound Depends On 3 things:

1. A __________________ to set up the sound waves

2.A ___________________ to _______________the waves

3. A ___________________ to _______________ them

Sound Vibrations:   _______________________________ movement of matter or particles of matter

Sound travels______________ from the vibrating object in ___  _  _  _ _________    _______
Reflection vs. Absorption

· Just like light waves, sound waves can be _____________________ or___________________

· Sound waves reflect straight from a________________, __________surface
· There is a ___________ ____________
· Sound waves are reflected in many directions from a_____________, _____________ surface
· There is _______ ______________ echo

Can sound travel in empty space??    WHY????___________________________________________
____________________________________________________________________________
St 4 Obj 1:   C. Describe the spread of energy away from an energy-producing source. 

- Draw a picture of how sound waves   
     Draw apictures to show how waves

 normally travel: 




     look when they are created by a tuning 
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Describe how each of the following process occur in your own words after listening to the lecture:

1. Wave Speed

2. Volume: Intensity/Loudness

3. Pitch

“Name that Tune”    Boom Boom Stick Demo:

- What was the Tune played with the boom boom sticks?ABC or Twinkle Twinkle 
 -How does each stick make a different pitch-note?   The stick with more material vibrating creates a lower pitch or lower note.  Different lengths means different notes
4. Ultra Sound
5. SONAR

How does the Doppler affect    How would breaking       How would a supersonic
differ from a normal sound 
   the sound barrier look?     Sound wave look?


wave?











Demonstrations & Questions to be Answered:
1. Describe the demonstration:  

A tube that has holes at the top in a line is filled with a gas that can be burned.  The outside of the tube is held together by heavy duty rubber gloves.  
2. What causes the flames to move in the first demonstration?

As music vibrates the rubber glove the flames will push up, especially with a very strong base.  This shows that sound travels as a longitudinal wave by pushing the flames or gas up!
E. Demonstrate how white light can be separated into the visible color spectrum. 
Using the Prism on your desk:  What colors do you see when the light is shining on it.  Please list in order:
Red, Orange, Yellow, Green Blue, & Violet
· Roy G. Biv – Acronym for Visible Light Spectrum
· Red - Longest_TO _Violet is the Shortest__ Wavelength.
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Why Does the Light Separate into different colors????

As the light travels through a prism, parts of the light travels through the different thickness of the prism and it causes light to travel at different wavelengths getting the color spectrum.
Movie:  “Elements of Physics: Waves, Sound, and Electromagnetism”

1.  What does the ocean pounding on the shore, the sound of music, light from the sun, and the transmission of a television program have in common?

Energy traveling in waves
2.  What do waves transport?   
Energy
3.  Does the water move or the energy move?    The energy moves outward.  The water only moves up & down.
4.  What two waves are there?  Longitudinal waves goes back & forth parallel to the wave direction.  Transverse waves go up and down perpendicular to the wave direction.
5. Using the picture below:   label the wavelength, crest, frequency, amplitude, and velocity

Speed: is how fast it travels across a certain length.

Frequency: is the number of waves in a second.

6.  How is sound transmitted? Longitudinal waves
7.  What direction does the sound wave move? Outward in all directions (3D ball direction)
8. The louder the noise the _Higher_ the wave.

9.  High pitch notes have ___High__ Frequency.  Low pitch notes have __Low__ frequency

10. What’s the highest frequency a human can hear?   20,000 Hz
What’s the highest frequency a dog can hear? 40,000 Hz
What’s the highest frequency a bat can hear? 100,000 Hz
11.  Why is there no sound in space?     

There is no medium for the sound to travel through.
12.   If there is no sound in space, how can astronauts hear one another?

They have air in the space suits.
13.  What is the Speed of Sound in air at 20 C?
What is Speed of Sound in air at 0 C, or freezing point?

343 meters/second





332 meters/second
14.  What causes the speed of sound to increase when it goes from air to liquid to solid?

Molecules are becoming denser    gas (loose) (  liquid (more dense) ( solid (very dense)
15.  How much faster can seismic waves travel in the earth compared to if they travel through the air?

7 times faster
16.  Because waves need a medium to travel through, How did scientist propose light traveled through space?

Made up the notion of Ether
17. What did James Clark Maxwell discover about light?  

Light is an __Electromagnetic   wave__!

18. Electromagnetic Waves are both _waves_ of __Energy__ AND Particle
called PHOTONS.


This is called the __Wave_-__Particle_ Duality

19.  What is wave reflection?    How is this used in an echo, SONAR, or a dolphin hunting for food?


Wave bounces off a surface/   Animals make a sound & wait for it to bounce back.  The animal then makes an image of where their prey is.
20.  Why does a pencil appear to be broken (please explain what refraction is:)

Light bends or travels slower through water.  So the pencil appears in a different spot.
21. Why does a car have a high pitch approaching you and a low pitch going away from you?  (explain the Doppler affect please(
                                                                             (
High pitch if the car is coming toward (((((((( car )   )   )   )   )  Low pitch if the car is moving away.
22.  How is the Doppler affect seen in our Universe (this is what Edwin Hubble discovered:)

If a galaxy or star is moving away from earth we see the color spectrum but shifted toward the red side…. This means that the light wave is longer because it is moving away (a lot like a car moving away and having a lower pitch).
23. What does constructive interference when two waves meet create?

Constructive interference is when a musical instruments resonate with one another at the correct frequency and original amplitude and actually causes a louder sound.
24.  What does destructive interference cause?
This is when two waves cancel one another out and there is no sound
Review for Standard 4: Objective 1






1. Draw a wave that has a high amplitude and

2. Draw a wave that has a high frequency and

a different wave with a low amplitude. 


a different wave with a low frequency. 


Low Amplitude
     High


        Low Frequency
               High Frequency




Amplitude
3. Draw a wave that has a long wavelength and

4. Draw a longitudinal wave and show the compression,

a different wave with a small wavelength.


the rarefaction, and the wavelength.


Long Wavelength
  Short Wavelength
5. Looking at drawing #1, what is difference

6. Looking at drawing #2, what is the differences in the 

in the perceived sound?




Perceived sound?

A higher amplitude creates a louder sound


A higher frequency means a higher note


          





A lower frequency means a lower note
7. What is the difference between the long wave-

8.  If noise level increases, what is happening to the wave-

lengths and short wavelengths? What does it


speed?

indicate?

Longwavelengths have less energy



Increasing Amplitude increases wave speed
Short wavelengths have more energy.






The more energy there is the more possible 



.

Danger the wave possesses.
9. Which of the three states of matter (solids, 
** 10. By using the website discussed in class, what is the 

liquids, or gases) does sound travel the most 

 speed of sound at:
   What statement can you make?

quickly through?  WHY?



1)  20 °C:  343.2 m/s

As temperature rises,
Solid : sound is fastest (most dense)   


2)  40 °C:  354.7 m/s

the molecules move faster
Liquid: sound is next fastest (next dense)

3)   5 °C:  334.3 m/s

and increase the sound’s
Gas: sound is the least fastest (least dense)

4)  80 °C:  376.7 m/s

speed.
11. What are three properties of white light? What property is revealed when light travels through a prism?

What other natural events/things act like prisms?

White light 1) contains all the colors that is dispersed through a prism.   (rain drops act like prisms also)
2) Light is faster than sound  so you see things before you hear it.
3) Light is a particl traveling in a wave.  Light can travel through space but sound cannot.
12. Name three things that travel in waves

 13. If you were performing an experiment on sound under water

discussed in class:




what would you do increase the accuracy of your results?
Light, Sound, Heat, Earthqaukes, Ocean Waves
You would do the experiment multiple times.  The more 







Times the experiment is done the more accurate it is.








Keep all other things constant.








Then take the mathematical average.
