EXCELLENCE QUESTION ON COMPLEX NUMBERS.
(a)  Show that the complex roots of w5 = 1 satisfy the equation 

     w4 + w3 + w2 + w + 1 = 0

(b) If z1 = w + w4 and z2 = w2 + w3 show that z1 and z2 are also the roots of the quadratic

      equation   z2 + z – 1 = 0  

SOLUTION.
(a)                  If  w5 = 1    then  w5 – 1  = 0

     so       (w – 1)(w4 + w3 + w2 + w + 1) = 0

   so     (w – 1)= 0 or (w4 + w3 + w2 + w + 1)= 0                                   A

(b) If  z1 and z2 are the roots of the quadratic  equation   z2 + z – 1 = 0  

     the equation is (z – z1)(z – z2) = 0

          ie              z2 – (z1 + z2)z + z1z2 = 0
Equating coefficients , the sum of the roots  z1 + z2 = – 1 and the product z1z2 = – 1 

Consider   z1 + z2    this equals       w + w4     +     w2 + w3    
Rearranging  z1 + z2    =     w4 + w3 + w2 + w 

                                     =    – 1  from equation A

Consider   z1  z2    this equals      ( w + w4)   (  w2 + w3)    
                                                         = w(1 + w3)w2(1 + w)
                                                        = w3( 1 + w + w3 + w4)

                                                       = w3 (– w2)

                                                       = –w5
                                                      = – 1 

  Hence, the sum of the roots  z1 + z2 = – 1 and the product z1z2 = – 1                 

