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• Conditions for a quadratic equation to have:
o Two real roots
o Two equal roots
o No real roots

and relating conditions for a given line to:
o Intersect a given curve
o Be a tangent to a given curve
o Not intersect a given curve

• Solving quadratic inequalities, and representing the
solution on the number line
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Quadratic Equations and its Roots
Nature of Roots
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Quadratic Equations and its Roots

A quadratic function that is equated to a number is a quadratic
equation. The solutions to the equation are known as roots

1. Factorisation

Factorise the quadratic equation

Solving the equation gives 𝒙 = 𝜶 or 𝒙 = 𝜷

2. Quadratic Formula

The roots of the equation 𝒂𝒙𝟐 + 𝒃𝒙 + 𝒄 = 𝟎 can be obtained with

𝒂𝒙𝟐 + 𝒃𝒙 + 𝒄 = 𝟎 𝒂 𝒙 − 𝜶 𝒙 − 𝜷 = 𝟎

𝒙 =
−𝒃 ± 𝒃𝟐 − 𝟒𝒂𝒄

𝟐𝒂
, 𝒂 ≠ 𝟎
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Nature of Roots

The expression (𝒃𝟐 − 𝟒𝒂𝒄) is known as the discriminant/determinant
of the quadratic equation

The nature of the roots can be discriminated by examining the
discriminant

Nature of Roots Discriminant Graphical 
Representation

2 real and distinct 
roots 𝒃𝟐 − 𝟒𝒂𝒄 > 𝟎

2 equal roots 𝒃𝟐 − 𝟒𝒂𝒄 = 𝟎

No real roots 𝒃𝟐 − 𝟒𝒂𝒄 < 𝟎

*There is also a possibility for “2 real roots”. In this special case, 𝒃𝟐 − 𝟒𝒂𝒄 ≥ 𝟎
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Line intersecting Curves

Solve the equations simultaneously by substituting the equation of the
line into the equation of the curve to eliminate one of the variables

The number of intersection points can be identified by examining the
discriminant

Intersection Discriminant Graphical 
Representation

Intersect at 2 
distinct points 𝒃𝟐 − 𝟒𝒂𝒄 > 𝟎

Tangential 𝒃𝟐 − 𝟒𝒂𝒄 = 𝟎

Do not intersect 𝒃𝟐 − 𝟒𝒂𝒄 < 𝟎
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Quadratic Inequality
Critical Regions
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Quadratic Inequality Properties

Let 𝒂, 𝒃, 𝒄 and 𝒅 be any 4 real numbers

When multiplying / dividing by a negative number, remember to reverse the
direction of the inequality



ONG KAI WEN (COPYRIGHTED) ©ONG KAI WEN (COPYRIGHTED) ©

Expressing Quadratic Inequalities

For Quadratic inequalities, you must sketch out the graph to see where are the
critical regions related to the inequality

Rewrite the inequality into the form

Factorise the equation so that it will get into the form

Solve the equation to get the roots of the equation 𝒙 = 𝜶 or 𝒙 = 𝜷

To figure out the critical regions in relation to the inequality, draw the number
line and sketch the curve. Observe the direction of the inequality symbol

𝒇 𝒙 = 𝟎

𝒂 𝒙 − 𝜶 𝒙 − 𝜷 = 𝟎

Imagine you are standing 
at that position, facing 
the top of the paper
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