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     Thus, in the above figure, the phase angle  ,r t 
associated with the overall/resultant 

amplitude  ,totZ r t
  is    tan Im Retot totZ Z     or:     1tan Im Retot totZ Z     . 

 

     Writing the “zero-of-time redefined” complex amplitude “vectors”       1
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    in terms of 

their respective real (x-) and imaginary (y-) components, it is straightforward to show that: 
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Note that at t = 0:  

 
  
  

 
   

2 121 1

1 2 12

Im , 0 , 0 sin
, 0 tan tan

, 0 , 0 cosRe , 0

tot

tot

Z r t A r t
r t

A r t A r tZ r t





 
    
               

 
   

If the two frequencies are equal to each other, i.e.    1 2t t    , then 

      12 1 2 0t t t       and this expression simplifies to: 
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At t = 0:   
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Finally, if additionally the two individual amplitudes are also equal to each other,  
i.e.      1 2, , ,A r t A r t A r t 

  
 then: 
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At t = 0:    1 12
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