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2 − 3𝑖 is a root to the equation 𝑧3 − 7𝑧2 + 𝑎𝑧 + 𝑏 = 0 , 𝑎, 𝑏 ∈  ℝ 

Work out a and b and the other roots of the equation. 

 

Since this is a cubic equation and we know that it 

has a complex root, therefore we know 

• it has 2 complex roots and 1 real root 

 

 If 𝑧 = 2 −  3𝑖 is a root to the polynomial 

Then 𝑧 = 2 + 3𝑖 is another root 

 (𝑧 − 2 + 3𝑖 ) is a factor 

(𝑧 − 2 − 3𝑖) is a factor 

Multiply these two together to find a quadratic factor  

(𝑧 − 2 + 3𝑖 )(𝑧 − 2 − 3𝑖) = 𝑧(𝑧 − 2 − 3𝑖) 

−2(𝑧 − 2 − 3𝑖) 

+3𝑖(𝑧 − 2 − 3𝑖)  

 = 𝑧2 − 2𝑧 − 3𝑧𝑖 

−2𝑧 + 4 + 6𝑖 

+3𝑧𝑖 − 6𝑖 − 9𝑖² 

 = 𝑧2 − 4𝑧 + 13 

There must be 1 real factor. Call it 𝑧 − 𝑝  

(𝑧 − 𝑝) (𝑧2 − 4𝑧 + 13) = 𝑧3 − 7𝑧2 + 𝑎𝑧 + 𝑏 

We can work out p, by considering how we get −7𝑧2 𝑧(−4𝑧) − 𝑝(𝑧2) = −7𝑧2 

       −4𝑧2 − 𝑝𝑧2 = −7𝑧² 

                           𝑝 = 3 

We now know the 3 factors (𝑧 − 3) (𝑧2 − 4𝑧 + 13)  

(𝑧 − 3) (𝑧2 − 4𝑧 + 13) =  𝑧(𝑧2 − 4𝑧 + 13) 

−3(𝑧2 − 4𝑧 + 13) 

= 𝑧3 − 4𝑧 + 13𝑧 

−3𝑧2 + 12𝑧 − 39 

= 𝑧3 − 7𝑧2 + 25𝑧 − 39 

a = 25 , b = -39 

Roots are 𝒛 = 𝟑 , 𝟐 − 𝟑𝒊 , 𝟐 + 𝟑𝒊  
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