If c = √9, then the only answer is c = 3 because “√ ” only means the positive square root.
However if the equation is c2 = 9 then we write c = ±√9 = ±3.


In general, if we “square” an equation, we often introduce another solution as above.

Another example :     √(x – 6) = x – 8                                  original equation
   Squaring we get :     x – 6   = x2 – 16x + 64                    squared equation  
                                            0 =  x2 – 17x + 70

                                          0   = (x – 10 )(x – 7 )

                                       so x = 10 or x = 7 

These are both valid solutions of the squared equation  x – 6   = x2 – 16x + 64
but only x = 10 is a valid solution of the original equation √(x – 6) = x – 8        


Consider the equation       z = √ i                   This actually only has one solution

but the squared equation   z2 = i   has two solutions.               
Eg   let a + ib = √ i                                                         original equation
  Squaring we get :      a2 – b2 + 2abi =  0 + i                 squared equation  
Equating real and unreal parts we get:

             2ab = 1   and  a2 – b2 = 0 

Eliminating b:

                  b =  1     so     a2 – 1     =   0 
                         2a                   4a2 

                                         4a4 – 1 = 0

                                    (2a2 + 1)(2a2 – 1) = 0 

Now (2a2 + 1) = 0 does not produce any real value for  “a”   but  (2a2 – 1) = 0 

means  a = ± 1       and     b = ± 1

                     √2                         √2
 The solutions of the squared equation are            1  +  i   and    –  1  –   i   .  

                                                                                √2     √2               2      √2                                                             
but the only solution of the original equation is    1  +  i  .   
                                                                               √2     √2               
This equation can also be solved using De Moivres’ theorem.

If z = √ i   then let z = r cis θ      so     r cis θ = √ i   

      Squaring, we get                         r2 cis 2θ = i 
                                                                        = 1 cis (90 or 450) 

so  r2 = 1 giving r = 1  and           2θ = 90 or 450

                                                   so θ = 45 or 225

The solutions are   z1 = 1 cis 45 = 1  +  i  .   (This is called the PRIMARY solution)
                                                     √2     √2        

                     and    z2 = 1 cis 225 =   –  1  –   i   .   
                                                              √2     √2                                                             

Again z1 is the only solution of  z = √ i   but z1 and z2 are solutions of  z2 = i.

A slightly different way to apply De Moivres’ theorem is this :

z = √ i   =  (cis 90)  ½ 

                =   cis 45

             = 1  +  i   .  

               √2     √2               

Suppose the question is:  Find √(5 – 12i)
Let        a  +  ib     =    √(5 – 12i)

So  a2 – b2 + 2abi  =   5 – 12i 
a2 – b2 = 5  and  2ab =   – 12  so b =  – 6 

                                                              a  
hence     a2 – 36   =  5
                       a2
so      a4 – 36 – 5a2 = 0  or    a4 – 5a2 – 36 = 0
Factorising we get     (a2 + 4) ( a2 – 9) = 0 
(a2 + 4) = 0 produces no real solutions but ( a2 – 9) = 0 produces  a = 3 or – 3 
                                                                                                   so  b = – 2 or 3                                                                                                     
Solutions of squared equation are   3 –  2i  and  –3 + 2i

Similarly by De Moivres’ theorem :  ( r cis θ)2 = 13 cis (292.6 or 326.6)
                                                            r2 cis 2θ  =13 cis (292.6 or 326.6)

r = √13    θ = 146.3 or 326.3
The solutions are z1 = √13 cis (146.3) =  –3 + 2i   (This is the PRIMARY solution)

                    and   z2 = √13 cis (326.3) =  3 – 2i
For further information see PRIMARY SOLUTIONS on my website: 

www.knowingisnotunderstanding.weebly.com
USE OF THE SQUARE ROOT SIGN.








