LEADING TO EXCELLENCE: COMPLEX NUMBERS.
Consider     z – 4i    where   z = x + yi 

                   z – 2 

substituting z = x + yi  and putting real and non real parts together, we get :

 z – 4i   =   x + yi – 4i  =  x    +   ( y – 4 )i

 z – 2         x + yi – 2        (x – 2)  +  yi  

Now we “realise” the denominator by multiplying by the conjugate :

x    +   ( y – 4 )i   ×  (x – 2)  –  yi      =  x(x – 2) + y(y – 4)  + (x – 2)(y – 4) – xy  i

(x – 2)  +  yi            (x – 2)  –  yi                     (x – 2)2 + y2
If we separate this into Real and Non Real (or imaginary) parts, we get :

  x(x – 2) + y(y – 4)           +             (x – 2)(y – 4) – xy  i

      (x – 2)2 + y2                                         (x – 2)2 + y2
Simplifying to become :

x2 – 2x + y2 – 4y                    +      8 – 2y – 4x  i                   Expression A
(x – 2)2 + y2                                                            (x – 2)2 + y2   
Now let us suppose we are told that the REAL part of Expression A is ZERO.
This means  x2 – 2x   +    y2 – 4y   = 0
Completing the square we get :

                 x2 – 2x  + 1 +    y2 – 4y  + 4   = 0 + 1 + 4

                                  (x – 1)2 + (y – 2)2   = 5  this is a circle centre (1, 2) radius √5

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


Now let us suppose we are told that the NON-REAL part of Expression A is ZERO.
This means    8 – 2y – 4x = 0  and this represents a line equation :
                             8 – 4x = 2y     

                             So   y  = – 2x + 4    


	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


Typical questions using the above ideas would be :
1.  The complex number z = x + yi .

    If    z – 3i    is completely REAL, find the locus of z.

           z – 6 

2.  The complex number z = x + yi .

    If    z – 4i    is completely IMAGINARY, find the locus of z.

           z + 3

3. If   z = x + iy    find the relationship between x and y so that        z             

                                                                                                       z + 1 + i  

   is a REAL number.

This means that all the complex numbers z, for which


the real part of  z – 4i  is  zero have their end 


                      z – 2 


points on this circle.  


( as shown with dotted vectors)


We call this the LOCUS of all the complex numbers which fit this condition.


Special point :  note that 2 + 0i  is not allowed because this would make the denominator of


Expression A equal to zero.  (x ≠ 2 and y ≠ 0 at the same time.)
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This means that all the complex numbers z, for which


the real part of  z – 4i  is  zero have their end 


                      z – 2 


points on this line.  


( as shown with dotted vectors)


We call this the LOCUS of all the complex numbers which fit this condition.


Special point :  note that 2 + 0i  is not allowed because this would make the denominator of


Expression A equal to zero.  (x ≠ 2 and y ≠ 0 at the same time.)











