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Chapter 7

Quadratic Equations
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Ch. 7.1: Quadratic Equations; 

Solution by Factoring

◼ The general form of the quadratic 

equation in x is: 

 Given that a, b and c are constants (a  0), the 

equation:

02 =++ cb xa x
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Example 1

◼ Identify a, b and c in the quadratic 

equation:

01 152 =−− xx

a = 1
b = -5 c = -11
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Identifying Quadratic 

Equations

◼ Examples of equations which are not 

quadratic:

092 =−x ◼ No x2 terms.

034 234 =+−− xxx
◼ No power of x should 

be higher than 2. 

22 7 xxx =+
◼ Simplifying produces 

a linear equation. 
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Solutions of a Quadratic 

Equation

◼ The solution of an equation consists 
of all numbers (roots) which, when 
substituted in the equation, give 
equality.

◼ There are 2 roots in a solution of a 
quadratic equation.
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Examples of Solutions of a 

Quadratic Equation

0652 =+− xx

3,2 == xx
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Examples of Solutions of a 

Quadratic Equation (continued)

2,2 == xx

 0442 =+− xx
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Examples of Solutions of a 

Quadratic Equation (continued)

1,1 −−=−= xx

 012 =+x



Copyright © 2005 Pearson Education Canada Inc. 7-10

Procedure for Solving a Quadratic 

Equation by Factoring

1. Collect all terms on the left & simplify into the 

general quadratic equation form.

2. Factor the quadratic expression.

3. Set each factor equal to zero.

4. Solve the resulting linear equations. These 

numbers are the roots of the quadratic 

equation.

5. Check the solutions in the original equations.
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Example 2

◼ Solve the quadratic equation by 

factoring.

01 522 =−+ xx

x + 5 = 0

x = -5

( )( ) 035 =−+ xx

x - 3 = 0

x = 3
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Solving a Quadratic Equation 

by Factoring

◼ Remember to check the solutions by 
substituting into the original equation.

◼ The answer should be ‘0’.

◼ It is essential for the quadratic 
expression on the left to be equal to 
zero on the right.

◼ If a product equals a nonzero 
number, it is probable that neither 
factor will give a correct root. 



Copyright © 2005 Pearson Education Canada Inc. 7-13



Copyright © 2005 Pearson Education Canada Inc. 7-14



Copyright © 2005 Pearson Education Canada Inc. 7-15

https://www.khanacademy.org/math/algebr

a/quadratics/quadratics-square-

root/v/solving-quadratic-equations-by-

square-roots

https://www.khanacademy.org/math/algebr

a/quadratics/factoring_quadratics/v/Exampl

e%201:%20Solving%20a%20quadratic%2

0equation%20by%20factoring

https://www.khanacademy.org/math/algebra/quadratics/quadratics-square-root/v/solving-quadratic-equations-by-square-roots
https://www.khanacademy.org/math/algebra/quadratics/factoring_quadratics/v/Example%201:%20Solving%20a%20quadratic%20equation%20by%20factoring
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Ch. 7.3: The Quadratic 

Formula

◼ The quadratic formula can be used to 

find solutions (roots) to a quadratic 

equation.

a

acbb
x

2

42 −−
=

Info only > Following completing the square derives this (p220) 
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https://www.khanacademy.org/math/algebr

a/quadratics/quadratic-formula/v/quadratic-

formula-1

Show

a

acbb
x

2

42 −−
=

https://www.khanacademy.org/math/algebra/quadratics/quadratic-formula/v/quadratic-formula-1
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Example

◼ Solve the quadratic equation by the 

quadratic formula.

0352 2 =−+ xx
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Solution

◼ Identify a, b and c in the quadratic 

equation:

a = 2 b = 5 c = -3

0352 2 =−+ xx
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Solution (continued)

◼ Using the quadratic formula:

( )( )
( )22

32455 2 −−−
=x

5.0,3 =−= xx◼ Answer:

a

acbb
x

2

42 −−
=
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Characteristics of the Roots of 

a Quadratic Equation

1. If b2 – 4ac is positive & a perfect square, 
the roots are real, rational, & unequal.

2. If b2 – 4ac is positive but not a perfect 
square, the roots are real, irrational, & 
unequal.

3. If b2 – 4ac = 0, the roots are real, rational 
& equal.

4. If b2 – 4ac < 0, the roots contain 
imaginary numbers & are unequal. 
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a

acbb
x

2

42 −−
=

ax2 + bx + c = 0
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Ch. 7.4: The Graph of the 

Quadratic Equation

◼ By graphing the function ax2 + bx + c, we 

can find its solution.

◼ First we let: y = ax2 + bx + c
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The Graph of the Quadratic 

Equation

◼ Using a graphing utility, graph:

0352 2 =−+ xx



Copyright © 2005 Pearson Education Canada Inc. 7-26

https://www.khanacademy.org/math/algebr

a/quadratics/solving_graphing_quadratics/

v/graphing-a-quadratic-function

https://www.khanacademy.org/math/algebra/quadratics/solving_graphing_quadratics/v/graphing-a-quadratic-function
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The Graph of the Quadratic 

Equation

◼ The graph of any 

quadratic function         

y = ax2 + bx + c will have 

the same basic shape, 

the shape of a parabola.
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The Graph of the Quadratic 

Equation

◼ All parabolas have an 

extreme point.

◼ This point is known as a 

vertex.

◼ If a > 0 → minimum.

◼ The graph opens 

upward.
minimum
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The Graph of the Quadratic 

Equation

◼ All parabolas have an 

extreme point.

◼ This point is known as a 

vertex.

◼ If a < 0 → maximum.

◼ The graph opens 

downward.

maximum
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Finding the Vertex

◼ We can find the x-coordinate of the 

vertex with:

a

b
x

2

−
=

◼ Substituting this value into the given 

equation, we can find the y-coordinate of 

the vertex.
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Solving Quadratic Equations 

Graphically

◼ When a quadratic equation is graphed, 

the roots of the equation are the x-

coordinates of the points for which y = 0

(the x-intercepts).

◼ Knowing when a quadratic curve is at a 

maximum or a minimum is a useful 

concept in maximization problems.
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https://www.khanacademy.org/math/algebr

a/quadratics/solving_graphing_quadratics/

v/quadratic-functions-2

Explanation of 

vertex etc > for 

information only

https://www.khanacademy.org/math/algebra/quadratics/solving_graphing_quadratics/v/quadratic-functions-2
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Example

◼ From the graph of y = -x2 + x + 6 , identify 
the roots of the equation.

(-2, 0) (3, 0)

(0.5, 6.25)
◼ x = -2

◼ x = 3

◼ Vertex: (0.5, 6.25)

◼ Since a < 0, the

vertex is at a

maximum. 
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Summary

◼ We can sketch a quadratic equation 
when we know the vertex, the x-
intercepts and the y-intercepts.

◼ We also note, the curve is symmetric to 
a vertical line through the vertex.

◼ Knowing when the vertex of the curve is 
a maximum or a minimum point is a 
useful concept in maximization 
problems.


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https://www.desmos.com/calculator

https://www.desmos.com/calculator
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A



Ch 7 Quadratic Summary

02 =++ cb xa x

a

b
x

2

−
=

a

acbb
x

2

42 −−
=

• Factor

• Completing the squares

• Quadratic Equation

• Graph
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