SOLUTIONS OF POLYNOMIAL EQUATIONS.(Real and Complex)
1. Find the equation in the form x3 + ax2 + bx + c = 0 which has solutions of 

     x = 2, 3 and 5.

2. Find the equation in the form x3 + ax2 + bx + c = 0 which has solutions of 

     x = 1, 2 + i and 2 – i  

3. Find the equation in the form x3 + ax2 + bx + c = 0 which has solutions of 

    x = 0, 3 + 2i and 3 – 2i  

4.  Show that x = 1 is a solution of x3 – 3x2 + 4x – 2 = 0 and find the other two  

     solutions in the form a + bi.

5.  Show that x = 4 is a solution of x3 – 10x2 + 34x – 40 = 0 and find the other  

     two solutions in the form a + bi.
6. Given that one solution of x3 + ax2 – 2x  – 20 = 0 is –3 + i find a and the  

    other two solutions.

7. Given that one solution of x3 – 2x2 – 6x – 8 = 0 is 1 – i  find the other two  

    solutions.

8. Given that (1 + i) and (2 – i) are solutions of the equation :
    x4 – 6x3 + 15x2 – 18x + p = 0 find the other two solutions and the value of p.

9.  One root of x3 – 8x2 + 21x + b = 0 ie (2 + i). find b and the other two roots.

10. One root of x3 + px2 + qx + 8 = 0 is (1 + i) find the other roots and the 

      values of p and q.  

SOLUTIONS OF POLYNOMIAL EQUATIONS.(Real and Complex)

1. Find the equation in the form x3 + ax2 + bx + c = 0 which has solutions of 

     x = 2, 3 and 5.

Equation is (x – 2)(x – 3)(x – 5) = 0

                  (x – 2)(x2 – 8x + 15) = 0

                   x3 – 10x2 + 31x – 30 = 0  

2. Find the equation in the form x3 + ax2 + bx + c = 0 which has solutions of 

     x = 1, 2 + i and 2 – i  

Equation is (x – 1)(x – (2 + i))(x – (2 – i)) = 0

                   (x – 1)( x2 – 4x + 5 )                = 0

                                        x3 – 5x2 + 9x – 5 = 0

3. Find the equation in the form x3 + ax2 + bx + c = 0 which has solutions of 

    x = 0, 3 + 2i and 3 – 2i  

Equation is  x (x – (3 + 2i))(x – (3 – 2i)) = 0

                                   x ( x2 – 6x + 13)    = 0              

                                      x3 – 6x2 + 13x    = 0 

4.  Show that x = 1 is a solution of x3 – 3x2 + 4x – 2 = 0 and find the other two  

     solutions in the form a + bi.

     Let f(x) = x3 – 3x2 + 4x – 2 

          f(1)  = 1 – 3 + 4 – 2 = 0 so (x – 1) is a factor by factor theorem so x = 1 

                                                                 is a solution.

      f(x) = (x – 1)(x2….?....+ 2)  so     f(x) = (x – 1)(x2 – 2x + 2)     

     Now consider x2 – 2x + 2 = 0

                           x2 – 2x        =  – 2    

                           x2 – 2x  + 1 = 1 – 2    

                            (x – 1)2      =  – 1      

                            x – 1        = ±i   so other two solutions are   x   = 1 ± i 

5.  Show that x = 4 is a solution of x3 – 10x2 + 34x – 40 = 0 and find the other  

     two solutions in the form a + bi.
   Alternative way: subs x = 4 into x3 – 10x2 + 34x – 40
                                                         64 – 160 + 136 – 40 = 0 so 4 is a solution.

(x – 4)(x2 – 6x + 10) = 0

If x2 – 6x + 10 = 0  then   (x – 3)2 = –1      

So other two solutions are x = 3 ± i

6. Given that one solution of x3 + ax2 – 2x  – 20 = 0 is –3 + i find a and the other two solutions.

If –3 + i  is a solution then so is –3 – i  because roots come in conjugate pairs.

Let 3rd sol is x = k so equ is (x – k)(x2 + 6x + 10) = 0 

 Equating constant term: 10k = 20 so k = 2 so (x – 2)(x2 + 6x + 10) = 0

 Equating coeff of x2 we get a = 4  

7. Given that one solution of x3 – 2x2 – 6x – 8 = 0 is 1 – i  find the other two  

    solutions.

If 1 – i   is a solution then so is 1 + i  because roots come in conjugate pairs.

The 3rd solution must be a real number.

Let f(x) = x3 – 2x2 – 6x – 8  try f(4) = 64 – 32 – 24 – 8 = 0 so 3rd sol is x = 4 

8. Given that (1 + i) and (2 – i) are solutions of the equation :

    x4 – 6x3 + 15x2 – 18x + p = 0 find the other two solutions and the value of p.

Other 2 solutions are the conjugates (1 – i) and (2 + i)

Equ is (x2 – 2x + 2)(x2 – 4x + 5) = 0

           x2 – 6x3 + 15x2 – 18x + 10 = 0 so clearly p = 10

9.  One root of x3 – 8x2 + 21x + b = 0 ie (2 + i). find b and the other two roots.

If 2 + i  is a solution then so is 2 – i  because roots come in conjugate pairs.

The 3rd solution must be a real number. Let it be c.

Equ is (x – c)( x2 – 4x + 5) = 0

Expanding and simplifying we get    x3 – (c + 4)x2 + (5 + 4c)x – 5c = 0   

Compare this with the original          x3  –      8 x2    +        21 x + b = 0

We see c + 4 = 8 so c = 4      (check 5 + 4c = 21 so 4c = 16 and c = 4)

And b = –5c = –20

10. One root of x3 + px2 + qx + 8 = 0 is (1 + i) find the other roots and the 

      values of p and q.  

If 1 + i  is a solution then so is 1 – i  because roots come in conjugate pairs.

The 3rd solution must be a real number. Let it be c.

Equ is (x – c)( x2 – 2x + 2) = 0

Expanding and simplifying we get    x3 – (c + 2)x2 + (2 + 2c)x – 2c = 0   

Compare this with the original          x3 +        px2  +            qx + 8 = 0

Clearly – 2c = 8 so c = – 4 

Subs in  p = – (c + 2) we get p = 2

Subs in  q =  (2c + 2) we get q =  – 6 
