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Solving Quadratic Equations

A quadratic relation, }=a1"4h+-o , describes a relation between % and
. . /]
A guadratic equation,  ar%bx+c =0 , needs to be solved for the value of

—
When we solve an equation like 4x+2 =6, we are finding the value of x.

Try solving the equation{x? —4x=5| ==}
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“Solving” a quadratic equation means finding the point at which the parabola intersects
with the y-axis.
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In this unit, we will learn 3 ways to Solve a Quadratic Equation:
1. Solving by Factoring
2. Solving by Vertex Form
3. Solving by Quadractic Formula

Solving a Quadratic Equation can be compared to finding the Zeros in a quadratic
relation. Why?
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Solving by Factoring
from section 6.1

A quadratic expression can be solved by FACJD RNQ . Another word

for finding the “Solution” is finding the = efoC.

Steps: 1. Put the equation into a form = 0 i.e. ax2+bx+c= 0
2. Factor the Quadratic Expression i.e. a(x-r)(x-s)= 0

3. Set both parts of the product equal to ‘1 2 and then solve!!!
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Solving from Vertex Form

Let's solve from Vertex Form with some examples:
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Other methods of solving for x:
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Solving using the Quadratic Formula
from section 6.4

Today we will use the Quadratic Formula to solve ANY Quadratic Equation.

The Quadratic Formula gives the solution to any quadratic equation given in
andard form. The Quadratic Formula is:
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Solve the following:
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Use the quadratic formula to solve for the ' of the following equations:
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Real-Life Applications:
Let’s start by applying our learning of solving quadratics with an example. Even if you are
someone who doesn’t enjoy Word Problems, I am sure you will find patterns that make these

Word Problems super fun!!

A ball is thrown and follows the path of a parabola. It follows the path =-52+ 20t + 4.

Where 4 is the height in metres and ¢ is time in seconds.

a) Complete the Square to find the vertex. L) '4
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b) When is the height of the ball above 8 m? Solve using “ Quadratic Formula ”.
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c) When does the ball hit the ground? Solve using “Solving from the Vertex Form”.
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@dents really dislike word problems, no matter what type they are.

2.
3.

4.

Things to Remember: There are two types of word problems in Quadratics: equations given

and equations not given. However, no matter the situation, once you have an equation, there are

4 things you can do:
1.

You are given an x value. Plug it in and work it out.

You are asked, in some way, to find the zeros. Solve it by whichever method works.
You are given a y value. Plug it into the y, then bring it over to the other side, then solve it

using whichever method works.

Find the maximum or minimum. Complete the Square, or if you have the zeros, find the

axis of symmetry, then plug that into the original equation.

None of this is new! You just need to apply it the skills you have acquired over the past few
weeks!

Let’s do 4 examples. Two with equations given, 2 without.
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1.

An automated hose on a tower sprays water on a forest fire. The height of the water, 4, in
metres, can be modelled by the relation h = —2.25x% + 4.5x + 6.75, where x is the

horizontal distance of the water from the hose, in decametres (1dam=10m).

k—!hlkt. j Verben
a) What is the maximum height of the water?
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b) When will the water hit the ground?
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2. A person throws a ball from a roof of a building. The relation h = —5t? + 20t + 12 models
the height of the ball, in metres, and the time, in seconds.

a) What is the height of the building?

b) How high will the ball be after one second?

¢) When will the ball hit the ground?



3. The length of a rectangle is one more than two times the width. If the area of the rectangle is

136, what are the dimensions of the rectangle?
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4. Th two consecutive number is 156. Find the numbers (without guess and check!)
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