Wave Test Study Guide
S8P4a Electromagnetic and Mechanical Waves

1. All waves transfer energy.
2. How do waves transfer energy?  Draw a real-life example and label each part to explain the transfer.
Transverse – ocean wave, rope, heart monitor, flag, snake slithering
Longitudinal – corkscrew, spiral macaroni, slinky, sound waves and seismic p waves, car spring, and old telephone cords
3. What are the parts of a wave?  Draw both kinds of waves. Label amplitude, wavelength, and rest position for each wave.  Label compression, crest, rarefaction, and trough where appropriate.
Wave length measured from crest to crest or trough to trough. Amplitude measured from rest point to crest or trough. Frequency measured in Hz and effects pitch. Compression and rarefaction go with longitudinal waves. 
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Longitudinal waves can also be shown as:
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4.  What is the difference between electromagnetic and mechanical waves? 

Word Bank:, solid, transparent, transverse, translucent, medium, space, liquid, opaque, gas
Electromagnetic can travel through _space and are transverse_____ waves.

Mechanical waves travel through a _____medium_____, which is any ___solid___, ____liquid____, or ____gas___, and can be either ____opaque (blocks light)____ or __transparent_(clear and light will can go through)____, and translucent ( light goes through but scatters).  Ex: frosted window. 
5.  Review the waves and answer the questions.  
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5C.
How many troughs are present?  1        


How many wavelengths are present?  2
How many crests are present?    2
        


Greatest amplitude?    6
Wavelength in mm?
6.5 - 7
mm

     

Wavelength in mm? 5.5 – 6 mm
6.  Above the arrow draw a representative wave for each part of the spectrum. pp. 578-584.
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    Below the arrow label the Electromagnetic Spectrum terms from lowest energy to highest energy.  
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7. For each part of the spectrum.  Give specific facts about each. 
A. Radio waves can carry information.  Radio waves are the electromagnetic waves with the longest wavelengths and lowest frequencies.

B. Microwaves are radio waves with the shortest wavelengths and the highest frequencies. Cooking/RADAR
C. Because the longest infrared rays can heat an object, these rays are often called heat rays. infrared camera
D. Visible or white light contains colors in order of increasing frequencies and decreasing wavelength.
E. Shorter wavelength than violet (purple).  Pos. Vitamin D, kills bacteria- Neg. Overexposure sunburn/skin cancer 
F. X-rays can penetrate most matter. Pos. Medical/Dental diagnosis- Neg. Overexposure can cause cancer, but usual dosage is safe when used with precautions.
G. Highest frequencies of the electromagnetic spectrum Pos. Treat cancer Neg. Some radioactive substances or reactions can cause harmful gamma rays
8. For each of the following circle whether they are (1) electromagnetic or (2) mechanical and (B) transverse or (C) longitudinal.
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        (P (1st  primary) are longitudinal-S (2nd secondary) & surface waves are transverse.)
9. Complete the following: Stem Word Bank: ultra
infra
A. High energy waves usually have shorter wavelength and higher frequency. ultrasound/ultraviolet
B. Low energy waves usually have the longer wavelength and lower frequency. infrasound/infrared

S8P4b Behavior of Waves

10. In the seven diagrams complete the wave behavior and explain what happens to the energy associated with the ray (which can represent any type of wave). (p. 522-524)

 





 


                                                                                                                                                                                                                                                                                                                    




11. Constructive interference (Draw the result in the middle of the two waves) (p. 525)



                 sum of 2 waves/amplitude increases


                 sum of 2 waves/amplitude increases



12. Destructive interference 
















  If equal, cancel each other out

If not, wave is the difference between the 2 waves 

13. Explain the following:

A. Magnifying glasses appear to make things look larger (p.624-626).

When light rays enter a medium at an angle, the change in speed causes the rays to bend, or change direction. An object’s position relative to the focal point determines whether a convex lens forms a real image or a virtual image. [image: image2.emf][image: image3.emf][image: image4.emf]
B. You see a rainbow after a rain shower (p. 625).  Why does it curve and appear out of visible light?

When white (visible) light enters a prism, each wavelength is refracted by a different amount. The longer the wavelength, the less the wave is bent by a prism. Red, with the longest wavelength, is refracted the least. Violet, with the shortest wavelength, is refracted the most. This difference in refraction causes white light to spread out into the colors of the spectrum. The same process occurs in water droplets in the air. When white light from the sun shines through the droplets, a rainbow may appear. The water droplets act like tiny prisms, refracting and reflecting the light and separating the colors.

C. When it is hot there appears to be water on the road ahead of us (p. 625).

No, the puddles were never there! You saw a mirage: an image of a distant object caused by refraction of light. The puddles on the road are light rays from the sky that are refracted to your eyes.

D. You don’t hear an echo in the classroom, but you can hear one when you are outside, surrounded by cliffs or in a large room like the gym. (p. 542)

Sound waves may reflect when they hit a surface. A reflected sound wave is called an echo. In general,

the harder and smoother the surface, the stronger the reflection. Look at Figure 2. When you clap your hands in a gym, you hear an echo because the hard surfaces—wood, brick, and metal—reflect sound directly back at

you. But you don’t always hear an echo in a room. In many rooms, there are soft materials that absorb most of the sound that strikes them.
S8P4c Human Eye and Color

14.



15. 


16. 



17.
14. When white light shines on a red apple with green leaves, why do we see red and green? (p.612)
Our perception of color is based on the wavelengths of light that are reflected back to our eyes.  Since white light contains all colors, and it can reflect the red and green parts of the apple.  The other colors are absorbed.
15. If a red light shines on the apple and leaf, what do we see? (p.612)
In red light, the apple appears red, because it reflects the red light. But the leaves look black, because the red light does not contain the green wavelength to reflect back to your eye.
16. If a green light shines on the apple and leaf, what do we see? (p.612)
In green light, the apple appears black because no red light strikes it. But the leaves look green.
17. If a blue light shines on the apple and leaf, what do we see? (p.612)
In blue light, both the apple and the leaves appear black.
18. If we put a red filter over white light what do we see? (p.612)
Only red light passes through a red filter. (p. 613)
19. Basically, the color we see is light that has been _reflected__, and the colors that we don’t see have been _absorbed___.

20. Light is ___refracted____ through glasses or contacts to improve our vision.

21. Define (p. 627)
     A. Transparent: A transparent material transmits most of the light that strikes it. The light passes 
          right through without being scattered.
B. Translucent: A translucent material scatters light as it passes through. You can usually see 

   
      something behind a translucent object, but the details are blurred.
 C.          B.           A.


C. Opaque: An opaque material reflects or absorbs all of the light that strikes it. You 


      cannot see through opaque materials because light cannot pass through them.







S8P4d  Behavior of Waves in Mediums  
22. Why would sound waves travel faster in salt water than in pure water?  Explain what happens. Then, read the chart and answer the questions. (p. 543)
The speed of sound is not always 343 m/s. Sound waves travel at different speeds in different mediums. The speed of sound depends on the elasticity, density, and temperature of the medium the sound travels through.

Speed of Sound in Various Mediums

23. Which medium allows sound waves to travel the fastest? 
solids
24. Explain your answer (p. 544).
Solids have a higher elasticity, so there particles “bounce back” faster after the energy wave passes through.
25. Does sound travel faster at cooler or hotter temperatures?  Explain your answer (p. 545).
In a given medium, sound travels more slowly at lower temperatures than at higher temperatures. At a low temperature, the particles of a medium move more slowly than at a high temperature. So, they are more difficult to move, and return to their original positions more slowly.

S8P4e Sound in Everyday Experiences

26. Explain the change in pitch you hear as a sound goes past you.  Use the words Doppler, frequency, and movement (p. 550)
When a sound source, like a fire engine, moves, the frequency of the waves change, because each sound wave has a shorter distance (in front of the moving object) or further distance (behind the moving object) to travel.  The result is a change in frequency, or the waves being closer together or further apart.  The wave  source moves in relation to the observer and causes a change in pitch.  It seems to sound higher than lower.  This change is called the Doppler Effect. 
27. Illustrate an example.

[image: image5.emf]
S8P4f Amplitude and Pitch 
Word Bank:  pitch,
 decibels, 
loudness,
 hertz
28.  When discussing sound, the amplitude or _loudness_, is measured in _decibels__, and the frequency, or _pitch_ is measured in _hertz_.
29. Compare the two sounds below.  If they are in the same time scale which one has a higher pitch? Which one is louder? Label each as higher/lower frequency & loudness, include hertz. (p. 548-549) 



      lower frequency: louder




         higher frequency: softer (quieter)
30. At what decibel level does sound cause pain?  120 Decibels  At what decibels level does sound energy become dangerous?  85 Decibels Why is alarming? You cannot feel that the sound’s damaging effects until it is very loud.  Give examples. A blender (85 decibels) causes damage over prolonged use.  Loud music in headphones may not feel painful, but may be damaging to hair cells in your inner ear that do not grow back.
Medium moves perpendicular to energy.





rest position





Frequency 3 Hz





energy.





compression











Medium moves parallel to energy.





C





B











mm





mm





A





B





C





gamma –rays





ultra-violet





radio waves





infrared





microwaves





x-rays





absorbed





Ex. – 6 + (-  6 )= - 12
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