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     As time t increases, the entire phasor diagram rotates counter-clockwise in the complex plane, 
with angular frequency   as shown in the figure below, for a “snapshot-in-time” at time t = t.  
 

     The entire t = t phasor diagram below is rotated CCW relative to the above  t = 0 phasor 
diagram by an angle o t  : 
 

 
 

If we write out/expand: 
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We can equivalently write this expression in matrix notation as follows: 
 

  
  

      
      

   
   

Re cos cos sin sin

sin cos cos sinIm

cos sin cos
                        

sin    cos sin

o
out out

o
outout

o
out
o
out

R t R t t

R t tR t

t t R

t t R

      

      

    
    

   
    

     
  

      




 

 

 

 , 0 cos 0o o
in in inS t S S     

o t   

o
inS  

   cos coso
outR t     

   cos sino
outR t     

sino
inS t  

coso
inS t  

   coso
outR     

In-Phase 
“Real” 

Axis - X 

  
o

t





 

   sino
outR     

   sin sino
outR t     

   sin coso
outR t     

Whole/entire phasor 
diagram rotates in 
counter-clockwise 
manner (at angular 

frequency ) as 
time t increases! 
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