

    

        


        
        
                        
                
            
                    


        
            	
                    hanga
                
	
                    
                        Home
                    
                
	
                    
                        Comments
                    
                


        


        
    
    

    
        
            
                
                    
                                                    
    
        

        


        
            WAVES 
        

    





                                            

                

            

        


        
            
                
                
                
            

            
                

                

                
                    
                     Match case
                     Limit results 1 per page
                    

                    
                    

                

            

        
    


    
        
                            
                    


        

            
                
                    

                    
                    
                

                
                    
                    1

87
                    
                

                
                    
                    100%
Actual Size
Fit Width
Fit Height
Fit Page
Automatic


                    
                


                
                
                    
                    Embed
                
                
            


        

        

    




        

            

        
            
                
                    
                        
                            Home
                        

                        
                                            


                    
                        TRANSVERSE WAVE (CHANGE IN POSITION) · MECHANICAL TRANSVERSE WAVE (SPACE) MECHANICAL TRANSVERSE WAVE (SPACE) MECHANICAL TRANSVERSE WAVE (SPACE) x-axis y-axis MECHANICAL TRANSVERSE

                        Sep 07, 2018

                        
                                                                                        Download
                                                        Report
                        


                        
                            Category:
                            
                                Documents
                            

                        


                                                    
                                Author:
                                hanga
                            

                        

                        

                        
                    



                    

                                    

            




            
                
                    
                                                    Welcome
                        
                                                    
                                Comments
                            
                        
                                            




                                            
                            Welcome message from author

                            This document is posted to help you gain knowledge. Please leave a comment to let me know what you think about it! Share it to your friends and learn new things together.
                        

                    

                                            
                                                            
                            
                            

                        

                    

                                    

            

        


                    
                
                    
                        Transcript

                        
                            Page 1
                        

WAVES
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SIMPLE HARMONIC
 MOTION
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Simple Harmonic Motion (SHM)
 Vibration about an equilibrium position in
 which a restoring force is proportional to the displacement from
 equilibrium
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TYPES OF SHM • MASS ON A SPRING
 Equilibrium Position
 L L
 • THE PENDULUM
 Equilibrium Position
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AMPLITUDE
 Equilibrium Position
 L L
 Equilibrium Position
 The maximum displacement from equilibrium Position.
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• Definition: • Symbol:
 • Units:
 • Type of PQ:
 Time for one cyle (vibration, rotation, revolution, etc.)
 PHYSICAL QUANTITY: PERIOD ( T )
 T
 Scalar
 f1
 =TSeconds [s]
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• Definition: • Symbol:
 • Units:
 • Type of PQ:
 Number of cycles in one second.
 PHYSICAL QUANTITY: FREQUENCY ( f )
 f
 Scalar
 T1
 =fSeconds-1 [s-1]
 Hertz [Hz]
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THE MASS ON A SPRING
 km
 · · 2 = T π
 Equilibrium Position
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THE PENDULUM
 Equilibrium Position
 L L
 gL
 · · 2 = T π
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Simple Harmonic Motion (SHM)
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 • The shape of an Amplitude vs. Time
 graph is called sinusoidal.
 • Sinusoidal is a word
 derived from the function sine (θ).
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THE PENDULUM PRACTICE PROBLEM #1
 • A simple pendulum has a period of 1 s.
 • What is the frequency of the pendulum?
 • What is the length of the pendulum?
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THE PENDULUM PRACTICE PROBLEM #2
 • A simple pendulum of length 2.5 m makes 5 complete swings in 16 seconds.
 • What is the frequency of the pendulum?
 • What is the gravitational constant at the location of the pendulum?
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THE PENDULUM PRACTICE PROBLEM #3
 • A large pendulum with a mass of 91 kg gold-plated bob 0.305 m in diameter is on display in the lobby of the United Nations Building. The Pendulum has a length of 22.50 m. It is used to show the rotation of the Earth, for this reason is it is referred to as a Focault pendulum.
 • What is the least amount of time it takes for the bob to swing from a position of maximum displacement to the equilibrium position of the pendulum?
 • What is the frequency of the bob?
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MASS ON A SPRING PRACTICE PROBLEM #4
 • A spring with a spring constant of 65 N/m is attached to a 0.50 kg mass.
 • What is the period of the system?
 • What is the frequency of the system?
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MASS ON A SPRING PRACTICE PROBLEM #5
 • A 0.42 kg mass attached to a spring undergoes simple harmonic motion with a period of 0.75 s.
 • What is the frequency of the pendulum?
 • What is the spring constant of the spring?
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MASS ON A SPRING PRACTICE PROBLEM #6
 • When a 0.5 kg mass is attached to a vertical spring, the spring stretches by 15 cm.
 • Draw a force diagram.
 • Find the spring constant.
 • How much mass must be attached to the spring to result in a 0.75 s period of oscillation?

Page 17
                        

How many complete cycles can you count in total? ______ How many complete cycles can you count in one ( 1 ) second ? __ What is the time for one ( 1 ) complete cycle? ______ What is the amplitude this pendulum? ______ What is the frequency of this pendulum? ______ What is the period of this pendulum? ______
 MASS ON A SPRING PRACTICE PROBLEM #7
 Answer the questions below by looking at the Amplitude vs Time graph.
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WAVES
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WAVE
 A disturbance created by a vibrating source that
 travels in space & time, carrying energy !
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TRANSVERSE WAVES
 A wave whose particles vibrate perpendicularly to the
 direction the wave is traveling.
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LONGITUDINAL WAVES
 A wave whose particles vibrate parallel to the
 direction the wave is traveling.
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MEDIUM
 A physical environment through which a
 disturbance travels.
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MECHANICAL WAVES
 A wave that requires a medium through which to
 travel.
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ELECTROMAGNETIC WAVES
 A wave that DOES NOT require a medium through
 which to travel.
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ELECTROMAGNETIC WAVES
 Electromagnetic waves are created by the vibration of an electric charge.
 This vibration creates a wave which has
 both an electric and a magnetic component.
 An electromagnetic wave transports its energy through a vacuum at a speed of
 light (c).
 c = 3x108 m/s
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• Radio Waves – AM Radio – Shortwave radio – FM Radio – Television – Radar
 • Microwaves
 • Infrared
 • Visible light
 • Ultraviolet
 • X-rays
 • Gamma rays
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CREST & TROUGH
 CREST: The highest point above the equilibrium position.
 TROUGH: The lowest point below the equilibrium position.
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• Definition: • Symbol:
 • Units:
 • Type of PQ:
 Length of one cycle. The distance between two adjacent
 similar points of a wave, such as a from crest to crest or from trough to trough.
 PHYSICAL QUANTITY: WAVELENGTH ( λ )
 λ (Lambda)
 Vector
 Meters [ m ]
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MECHANICAL WAVES
 (Transverse)
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x-axis
 y-axis
 MECHANICAL TRANSVERSE WAVE (SPACE)
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MECHANICAL TRANSVERSE WAVE (SPACE)
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MECHANICAL TRANSVERSE WAVE (SPACE)
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x-axis
 y-axis
 MECHANICAL TRANSVERSE WAVE (TIME)
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MECHANICAL TRANSVERSE WAVE (TIME)
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MECHANICAL TRANSVERSE WAVE (TIME)
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MECHANICAL WAVES
 (Longitudinal)
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LONGITUDINAL WAVES
 When the tuning fork vibrates outward, it forces molecules in the air next to it closer together, creating a region of compression.
 When the tuning fork moves back, the molecules in the air next to it spread farther apart, creating a region of rarefaction.
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LONGITUDINAL WAVES
 A vibrating drumhead makes compressions and
 rarefactions in the air
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COMPRESIONS & RAREFACTIONS
 COMPRESSION: The region of a longitudinal wave in which the density and pressure are
 at maximum.
 RAREFACTION: The region of a longitudinal wave in which the density and pressure are
 at minimum .
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LONGITUDINAL WAVES
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x-axis
 y-axis
 MECHANICAL LONGITUDINAL WAVE (SPACE)
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x-axis
 y-axis
 MECHANICAL LONGITUDINAL WAVE (TIME)
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WAVE SPEED
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• Definition: • Symbol:
 • Units:
 • Type of PQ:
 Rate at which a disturbance travels in space and time.
 PHYSICAL QUANTITY: Wave speed ( v )
 v
 Vector
 Meter / Seconds [m/s]
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WAVE SPEED MATHEMATICAL MODEL
 td V∆∆
 =
 f V ⋅= λTλ V =
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WAVE ON A
 STRING
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VELOCITY OF WAVE ON A STRECHED STRING
 µTF
 = V Lm
 = µ
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WAVE PROPERTIES
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REFLECTION
 REFLECTION: The result of the motion of a wave when it reaches a boundary.
 Reflection of a wave on a fixed boundary.
 Reflection of a wave on a free boundary.
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INTERFERENCE & SUPERPOSITION
 INTERFERENCE: The result of the superposition of two or more waves.
 SUPERPOSITION: When two or more waves occupy the same location at the same time .
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CONSTRUCTIVE INTERFERENCE
 A superposition of two or more waves in which individual
 displacements on the SAME SIDE of the equilibrium
 position are added together to form the resultant wave
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CONSTRUCTIVE INTERFERENCE
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DESTRUCTIVE INTERFERENCE
 A superposition of two or more waves in which individual displacements OPPOSITE SIDES of the equilibrium
 position are added together to form the resultant wave
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DESTRUCTIVE INTERFERENCE
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STANDING WAVES
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STANDING WAVE
 A wave pattern that results when two waves of the same frequency, wavelength, and amplitude travel in opposite
 directions and interfere.
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NODES & ANTINODES
 NODE: A point in a standing wave that maintains zero displacement.
 ANTINODE: A point in a standing wave, halfway between two nodes, at which the
 largest displacement occurs.
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• make a chart and for each of the 6 standing waves to the left determine: – Number of harmonics – Number of Nodes (N) – Number of Antinodes (A) – Number of wavelengths (fractions)
 • For each standing wave determine the
 number of wavelengths in terms of the length of the string (L). Solve for the wavelength (λ).
 • For each standing wave determine the frequency of each standing wave in terms of the velocity (v) and the length of the string (L).
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Write a general mathematical model for:
 • The n-wavelength of a standing wave in terms of the length of the string (L), and the number of harmonics (n).
 • The n-frequency of a standing wave in terms of the speed of the wave (v), the length of the string (L), and the number of harmonics (n).
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FIRST HARMONIC (FUNDAMENTAL) FREQUENCY
 & WAVELENGTH
 )L · 2 (v
 = f1 λ1= 2·L
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FREQUENCY AND WAVELENGTH OF THE nth HARMONIC
 n = 1, 2, 3, ….
 n
 = 1n
 λλ
 )L · 2 (·v n
 = fn n2·L
 = nλ
 fn= n·f1
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SOUND STANDING
 WAVES
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SOUND STANDING WAVE
 The vibrating tuning fork
 produces a sound wave. This
 wave of alternate high and low
 pressure variations moves
 down the air column. When the
 wave hits the water surface, it
 is reflected back to the tuning
 fork.
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CLOSED PIPES If the reflected high pressure
 wave reaches the tuning fork at the same moment
 that the fork produces another high pressure
 wave, then the leaving and returning waves reinforce
 each other. This reinforcement of waves
 produces a standing wave, and resonance is achieved.
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CLOSED PIPES
 The standing wave has an
 antinode at the top (where
 the air is moving) and a
 node at the bottom (where
 the air can not move).
 Harmonics N-A
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CLOSED PIPE
 NODES
 ANTINODES
 WAVELENGTHS
 HARMONICS
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CLOSED PIPES FREQUENCY AND WAVELENGTH
 OF THE nth HARMONIC n = 1, 3, 5, ….
 n
 = 1n
 λλ
 ) L · 4 (·vn fn = n
 4·L n =λ
 fn= n·f1
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OPEN PIPES An open pipe resonator is a
 resonating tube with both ends open that also will resonate with a sound
 source. In this case, the sound wave does not
 reflect of a close end, but rather an open end. The
 pressure of the reflected is inverted; when a high
 pressure wave strikes the open end, a low pressure
 wave will rebound.
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OPEN PIPES
 A standing wave in a pipe
 open at both ends must
 have an antinode at each
 end of the pipe.
 Harmonics A-N-A
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OPEN PIPE
 NODES
 ANTINODES
 WAVELENGTHS
 HARMONICS
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OPEN PIPES FREQUENCY AND WAVELENGTH
 OF THE nth HARMONIC n = 1, 2, 3, ….
 n
 = 1n
 λλ
 )L · 2 (·v n
 = fn n2·L
 = nλ
 fn= n·f1
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DOPPLER EFFECT
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VELOCITY OF SOUND
 Velocity of sound CHANGES with temperature:
 Vsound = 331 + [0.6·T(°C)]
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DOPPLER EFFECT
 It is the apparent change in the frequency of a wave caused by
 relative motion between the source of the wave and the observer
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DOPPLER EFFECT I • Source: Stationary
 • Observer (left):
 Stationary
 • Observer (right): Stationary
 • What is the difference between the observed frequency for Observer (left) and observer (right)?
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DOPPLER EFFECT II (MOVING SOURCE)
 • Source: moves with some speed
 • Source moves toward Observer (right) who is stationary.
 • Source moves away from observer (left) who is stationary.
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DOPPLER EFFECT III (Moving Observer)
 • Source: Stationary
 • Observer (right) moves away from source that is stationary.
 • Observer (left) moves toward source that is stationary.
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DOPPLER EFFECTS MATHEMATICAL MODELS
 • Use + if source moves away from observer.
 • Use - if source moves toward observer
 Moving Source
 • Use + if observer moves toward source.
 • Use - if observer moves away from source
 Moving Observer
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Youtube Links • http://www.youtube.com/watch?v=Y5KaeCZ_AaY
 http://www.youtube.com/watch?v=Y5KaeCZ_AaY
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SAMPLE PROBLEM I (Moving Source)
 • A train sounds its whistle as it approaches a station. The whistle produces a tone of 650 Hz, and the train travels with a speed of 21.2 m/s. Find the frequency heard by an observer standing on the station platform as the train:
 • A) Approaches the station.
 • B) Passes the station and moves away.
 Assume T = 20°C
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SAMPLE PROBLEM II (Moving Observer)
 • A street musician sounds the A string of his violin, producing a tone of 440 Hz. What frequency does a bicyclist hear as she:
 • A) Approaches the musician at 11 m/s.
 • B) Moves away from the musician at 11 m/s.
 Assume T = 20°C
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