Team Physics 312

Name: ____________________________

Activity 5.1414b
Date: ___________

Table/Team: _________________________


Superposition, Phasors and Standing Waves (Part B)

1. Unequal Amplitude and Phasors. 
A wave can be represented at x=0 by a phasor rotating at angular frequency , clockwise for waves moving to the right. Combining waves is the same as adding the two vectors. 

(a) Change the length, but not the direction, of the phasor. How does the wave change?

(b) Change the direction, but not the length, of the phasor. How does the wave change?

(c) Reverse the direction without changing the length of the phasor. How did you do this?

(d) Set the horizontal (x-, real) part of the phasor to zero. How does the wave look?

(e) Set the vertical (y-, imaginary) part of the phasor to zero. How does the wave look?

1.3. Calculate the resulting amplitude and phase for the superposition of       
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1.4. A wave   [image: image3.wmf] 
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  is superimposed with a wave of amplitude 7.0 mm 

(a) What is the amplitude of the superposition for constructive interference?

(b) What is the amplitude of the superposition for destructive interference?

(c) What is the phase of the second wave if the superposition has amplitude 6.0 mm?

2. Beats (Equal amplitudes, same direction, slightly different frequencies and wavelength) 

The waves can be represented by     
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Use the trig identity [image: image6.wmf] 
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to combine these, and show that you get:     
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Notice that the argument of the sine function contains just the average wave number and the average angular frequency, while the argument of the cosine term contain a small wave number and a small frequency (the difference between the two nearly-equal frequencies is small).  Sketch what you would expect the graph of the combined waves to look like under these conditions.  Choose frequencies of 362 Hz and 400 Hz, and use x=0 for the sketch.


Notes to Instructor:

Answers 

1.3  new amplitude  8.89 mm, new phase = 0.75 rad

1.4  10mm, 4mm, 2.1 rad 
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