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Chapter 1

Roots and Polynomials

1
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3 The roots of the cubic equation  

3z3 + 9z + r = 0 

where r is real, are Į, ȕ and Ȗ. 

3 (a) (i) Write down the value of  Įȕ + ȕȖ + ȖĮ.    
 [1 mark] 

Įȕ + ȕȖ + ȖĮ =  

3 (a) (ii) Hence show that + +2 2 2Į ȕ Ȗ  = – 6  
 [3 marks] 
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3 (a) (iii) Hence explain why the cubic equation must have two non-real roots and one real root. 
 [2 marks] 

3 (b) (i) Given that +1 6Į = i , find the value of ĮȕȖ.  
 [3 marks] 

ĮȕȖ =    

3 (b) (ii) Hence write down the value of r. 
[1 mark] 

r =  

3
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9 The equation 

( )  0 ,          where   0   and   0   mx x m n x x n m n+ + + − + = ≠ ≠4 3 2

has roots , ,  and 

It is given that 0+ =  

9 (a) (i) Explain why 
m
1

−=+

 [1 mark] 

9 (a) (ii) Show that  mn −=
[6 marks] 
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9 (b)  Hence find all possible values of m for which the roots , ,  and  are real and 
distinct. 

[4 marks] 

Answer 

5
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