Team Physics 312

Name: ____________________________

Activity 5.1414a
Date: ___________

Table/Team: _________________________


Superposition, Phasors and Standing Waves (Part A)

1. Equal amplitudes, same direction, same frequency and wavelength
Use the waves    [image: image1.wmf] 
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If they are equal amplitude, then the sum can be found using the trig identity: 
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Show for yourself that the result is:
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Depending on the phase constant, the interference can be 

Completely (or totally) constructive, amplitude = 2A when = 0, 2π, 4π, …

Completely (or totally) destructive, amplitude = 0 when  = π, 3π, 5π, …

Problems: 

1.1. Write an expression for the superposition of      
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1.2. The superposition of       
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has amplitude of 4.0 mm. What is the phase constant ?

2. Standing Waves (Equal amplitudes, opposite directions, same frequency and wavelength)

The waves can be represented by      
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Use the same trig identity       [image: image11.wmf] 
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to combine these and find a result for  y1+y2 
How do we know that this is no longer a traveling wave?

Explain why we can find the locations of nodes [where the amplitude is always zero] from this equation by setting (kx) equal to mπ and solving for x. 

Use the procedure you just explained to write x as a function of the wavelength .

To find antinodes [where the amplitude is a maximum], we must set kx equal to ____________

and we solve for x as a function of  and we get:

On the axes below, sketch graphs of [image: image12.wmf] 
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 at times t = 0, 

t = , and t = 2.  Label the three graphs.  


Notes to Instructor:

Answers to:

1.1  5.2 mm  sin (kx - t + π/6)

1.2   = 1.68 rad

2.3  new ampl  8.89 mm, new phase = 0.75 rad

2.4  2.1 rad 
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