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Quadratic equations with real coefficients for which the discriminant (i.e.  ∆= 𝑏ଶ − 4𝑎𝑐) is negative 

 

 

The complex roots of a quadratic equation with real coefficients occur as conjugate pairs. 

Proof: Consider the quadratic equation with real coefficients  𝑎𝑥ଶ + 𝑏𝑥 + 𝑐 = 0 

If the discriminant  ∆= 𝑏ଶ − 4𝑎𝑐  is negative, then that means that  4𝑎𝑐 − 𝑏ଶ  is positive. 

Therefore  √∆  can be written as  √∆= ඥ−(4𝑎𝑐 − 𝑏ଶ) = √4𝑎𝑐 − 𝑏ଶ × √−1 = √4𝑎𝑐 − 𝑏ଶ × 𝑖 = 𝑘 𝑖 

The two solutions of the quadratic equation are therefore: 

𝑥 =
−𝑏 ± √∆

2𝑎
=

−𝑏 ± 𝑘 𝑖

2𝑎
=

−𝑏

2𝑎
± 𝑖 

𝑘

2𝑎
 

So indeed the complex roots of a quadratic equation with real coefficients occur as conjugate 

pairs. 

 

Polynomial equations 
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Fundamental theorem of algebra 

Every polynomial equation with complex coefficients, 𝑃(𝑧) = 0, of degree 𝑛 (where 𝑛 is a positive 

integer) has a root that is a complex number. 
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Only simple cases involving following factorisation techniques that were used before will be considered: 

 quadratic trinomials 

 sum and difference of two squares  𝑧ଶ ± 𝑎ଶ 

 sum and difference of two cubes  𝑧ଷ ± 𝑎ଷ 

 factor theorem (with at least one rational zero that can be found by trial and error) 

 grouping 

 


