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Chapter 14: Waves

- ______ – a periodic disturbance in a solid, liquid, or gas  

                as energy transmitted through a medium

    - waves are energy passing through matter or space

-________ – a physical environment in which phenomena  

                    occur

        -  particles in waves do not ______ from original 
             spot

      - they _______ as energy passes through, but 

          return to almost their original spot after  

          wave has passed

         - Ex: ocean water

         - energy harnessed from wind passes through
            water towards shore

               - as it passes, water molecules move up, 
                  down, back to original spot 

  - not closer to shore
- ___________ waves – waves that require a medium

                         - includes almost all waves

                    - exceptions are electromagnetic 
                        wave

- Ex: light waves don’t require a medium because they are   

          alternating electric and magnetic waves

        - one _____________ the other

- __________________ waves – a wave that consists of 
                                           oscillating electric and magnetic 
                                           fields

                                - radiate outward at speed of ____
Quick Review

- _________ – ability to do work

- waves carry energy because they do _______
· Ex: sound waves do work on your ear

· Ex: water waves do work on a boat

· Ex: light waves do work on your eye

- the bigger the wave is; the more ___________ it has

- as waves travel they spread out as spherical wave fronts
· Ex: throwing rock in pond

  - concentric circles radiate out form where rock  

      hits water

- most waves caused by __________________
· Ex: your voice

- vibrating vocal cords
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- mass on spring

- mass pulled downward (gains E.P.E.)

- spring pulls weight upward

- at top of motion, no __________ __________
· has E.P.E. and G.P.E.
- mass moves downward past resting position

- whenever the spring is expanded or compressed, it is  

    exerting a force that pushes the mass almost to resting   

    position

* _________ ____________ ____________*
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- pull 1st mass down

- __________ is transferred to neighboring mass

- example of wave – carries energy from one end to another

- a vibration that fades out as energy is transferred from one  

   object to another


 * ____________ _______________ _________ *

Transverse and Longitudinal Waves

- ___________ waves – waves in which the particles of the  

                                   medium move _____________ to the 
                                   direction the wave is traveling

                       - Ex: tie a rope to wall and shake 

                        - energy passes from person’s arm 
                           to wall

                        - rope particles move up and down 
                           only
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                        - Ex: doing the “wave” at a basketball 
                                  game

                         - energy travels around court

                         - people move up and down

- ___________ waves – waves in which the particles of the  

                                      medium vibrate __________ to the 
                                      direction of wave motion

                          - Ex: attach spring to wall 

                                       - push and pull

                    - energy passes from person to wall

                    - spring particles move in _________
                       direction

                    - end in same spot they started
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       - Ex: sound waves

Wave Properties (5)

- most transverse waves resemble a _________ curve
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1. ________________
     - __________ – highest point on a transverse wave

     - __________ – lowest part of a transverse wave

     - _______________ – greatest distance that particles are 
                            displaced from their normal resting 
                            positions

                 - ½ distance between crest and trough

- for longitudinal waves:

- _____________ – part of longitudinal wave where 

                            particles are closely packed

- ____________ – part of longitudinal wave where 

                        particles are stretched out

    - amplitude for ___________ wave is the maximum 
       deviation from normal density or pressure of 
       medium

  - distance between most dense part and least 
     dense part of wave 
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2. ____________________
    - the distance from any point on a wave to an identical
        point on the next wave

- for __________________ waves

- distance between two compressions or two  

   rarefactions



- for ___________________ waves

- distance between corresponding points on   

     successive waves


 - Ex: crest to crest

- ___ – Greek letter _____________
- represents wavelength

- measured in meters

3. ______________
· the time that it takes a complete cycle or wave  

             oscillation to occur

· represented by (T) – time

- measured in _______________
4. ___________________
· the number of ______ or vibrations per unit of time

· also measures how rapidly vibrations occur in a  medium

· symbol is (f)

- measured in ___________ (Hz)

- vibrations/seconds

· Ex: 1 vibration each second = 1 Hz

  2 vibrations each second = 2 Hz

     - humans hear from 20 Hz to 20,000 Hz

_____________ = 1/period        f = 1/T

· as frequency increases, period _________________
· as time increases, frequency decreases

- we can only see certain frequencies among the 

    electromagnetic ______________

   4.3 x 1014   to   7.5 x 1014 Hz
      - visible light
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5. __________ ___________

speed = distance/time      v = d/t  (m/s)

        for waves: wavelength = distance


                  _________ = time


                  speed = wavelength               v = λ
                                          period                           T



1/T = f

substitute f for 1/T


wave speed = frequency x wavelength



         v = f x λ

Practice Problems

1) The average wavelength in a series of ocean waves is 
     15 m.  A wave crest arrives at the shore on average 
     speed every 10 sec., so the frequency is .1 Hz.  What is 
     the average speed of the waves?
2) An FM radio station broadcasts electromagnetic waves

     at a frequency of 94.5 MHz (9.45 x 107 Hz).  These 

     radio waves have a wavelength of 3.17 m.  What is the

     speed of the waves?

3) Green light has a wavelength of 5.2 x 10-7 m.  The speed

     of light is 3 x 108 m/s.  Calculate the frequency of green

     light waves with this wavelength?

4) The speed of sound in air is about 340 m/s.  What is the 

    wavelength of a sound wave with a frequency of 220 Hz 

    (on a piano, the A below middle C)?

Answers

1) 
2) 

3) 
4) 

- speed of wave depends on the ________________
 - Ex: air: 340 m/s

       - water: 3x to 4x faster

       - rock or metal: 15x to 20x faster than in air

* _____________ does not affect _____________ *

   - Ex: shake rope up and down

 - shake faster – same speed for wave

- just more waves, decreased wavelength


- arrangement of particles determines speed



- ________ – close together




     - waves travel quickly



- ________ – not as close together




       - molecules slide past each other 




       - waves pass quicker than gas



- _________– large distance between molecules




  - slowest of these 3 states



- Ex: put ear to train track (Stand by Me)




- hear train in rail before you would via air

- all electromagnetic waves travel at speed of light

       
     ______ m/s   or   __________ m/s (in empty space)


- speed of light represented by constant (____)


- travels slower in other mediums

Doppler Effect

- pitch determined by ___________ that sound waves strike 

   your ear drums


- high frequency; high pitch


- low frequency; low pitch

- _____ ______ – an observed change in the frequency of a 

       wave when the source or observer is  

       moving




  - Ex: ambulance





- if parked with siren going






- sound waves are equidistant 

  from each other





- if ambulance moves toward you






- sound waves in front of 

  ambulance are ____________
    - high frequency; high _______




- if ambulance passes you






- sound waves behind spread out 

  - low frequency; low _________




- Ex: Indy cars

Waves vs. objects

- ________ – the bouncing back of a ray of light, sound, or 

      heat when the ray hits a surface that it does 

      not go through
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- _________ – a change in the _______ of a wave when the 

       wave finds an obstacle or an edge, such as an 

       opening

    - when waves pass the edge of an object or an 

       opening they spread out

    - why you hear noises around corners
- __________ – the bending of a wave front as it passes 

between two substances in which the ______

of the wave differs



    - light passing from one medium to another



    - Ex: spoon in glass of water



- top of spoon





- light travels in air only




- bottom of spoon

- light travels through water glass, then   

   air

- each medium causes it to travel at different 

   speed





- different speed = change in ________
- __________ – the combination of 2 or more waves of the 

 same frequency that results in a single wave

2 Types

1. ___________________ interference


- any interference in which waves _______ so that the 

  resulting wave is __________ than the original wave

- Ex: crests of 2 waves meet


- add their amplitudes

2. ______________________ interference


- any interference in which waves combine so that the 

   resulting wave is __________ than the largest of the 

   original waves

- Ex: crest of one wave and through of another


- subtract amplitudes


- if amplitudes are equal



- result is _____________
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- interference of _____________

  - Ex: soap bubbles



- soap reflects some light directly to your eyes



- some light enters bubble, bounces around, and 

   exits

- after exiting it travels through air to your eye

- two sets of waves interfere constructively and 

   destructively producing the ________ of colors

- interference of sound waves


  - Ex: 2 tuning forks



- if different frequencies




- compressions enter your ears at different 

   times




- produces __________



- constructive interference occurs




       - sounds ____________



- later compression and rarefaction arrive 

   together

  - destructive interference occurs


- ____________ sound
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Standing waves

- _________ wave – a pattern of vibration that stimulates a 

     wave that is standing still




   - interference between wave and a
                              reflected wave




   - produces a ____________ pattern
- __________ – point of ____ vibration on a standing wave


     - occur at areas of destructive interference

- __________– area of __________ vibration in a standing 

       wave


             - occur at areas of constructive interference
- standing waves


- only a certain number can occur on a given length of 

   string



- Ex: simplest




  λ = 2x length of string




- nodes on both ends




- anti-node in middle




- ______ wavelength



- vibrate at higher frequency




- 3 nodes




- 2 anti-nodes




- _____ wavelength



- faster frequency




- 4 nodes




- 3 anti-nodes




- _____ wavelengths…etc.

- standing waves can exist wherever a __________ of ½  

   wavelength fits exactly in the given length of medium 

       V





λ             T








