9.5 Quadratic Formula with work

9.5:So0lving Quadratic Equations using the

"Quadratic Formula"

Essential Question

How can you derive a formula that can be used to write the solutions
of any quadratic equation in standard form?

Essential Question

The following steps show a method of solving ax” + bx + ¢= 0.

Explain what was done in each step.
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9.5 Quadratic Formula with work

&) Core Concept

Quadratic Formula

The real solutions of the quadratic equation ax* + bx + ¢ = 0 are

_ —b=x “'I.-'zf;- — D Quadratic Formula

where a # 0 and b* — dac = 0.

\.
Core Concept
Example:
Solve 12¢ - 4x - 5 = 0 using the Quadratic Formula. State what a, b, and
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9.5 Quadratic Formula with work

YOUR TURN:

Solve the equation using the Quadratic Formula. Round your
solutions to the nearest tenth , if necessary.

1. -6x+5=0 - 2. L2+ x-10=0
a=1 b=-L <=5 2 o=4% b=| ¢=-10
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Monitoring Progress 1-4

REAL-WORLD APPLICATION:

The number y of Northern Rocky Mountain wolf breeding pairs x years
since 1990 can be modeled by the function y = 0.20x° + 1.8x - 3. When
were there about 35 breeding pairs?

Wolf Breeding Pairs ‘
vy y=0.20x2 + 1.8x — 3|
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9.5 Quadratic Formula with work

&) Core Concept x= —bElbtac

Interpreting the Discriminant ;KO‘\ \//’—
’\/\/\/\/\/
b*—4ac® 0 b? — 4ac =0 b?> —4ac €0
Ay 9% \\JL/(
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X X X

+ no real solutions

* no x-intercepts

Y XY
+ two real solutions * one real solution
* two x-intercepts * one x-intercept
L 9

Core Concept

Example: b~—Yac

a. Determine the number of real solutions of 2 X° - 3x -1 = 0.

o=2 b=-3% c=-|

143-17>0 (A real =0l

b. Determine the number of real solutions of x> + 4 = x.

Example 3



9.5 Quadratic Formula with work

YOUR TURN:

Determine the number of real solutions of the equation.
NN T ~— T

7.-X +4x-4=0

a--1 b=y c=-Y4
S (DTUEDEY) ‘\ rea\ sol. )

= e -1, =0
8.6X + 2x=—1
1 |
9. 5% = 7x~ 1 _ («7)?’4}(2)(')

1.t _
>X =Ix ¥] =0 =49 -2 -4750

A=+ b=-1 c=|
A Yool 66‘.

Monitoring Progress 7-9

EXAMPLE: L= 4dac
Find the number of x-intercepts of the graph of y = 2x° - 4x - 3.
V\/‘\_/\_/\/\ - - _ - -
—vootS a=2 b= =3
— 205
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9.5 Quadratic Formula with work
2
YOUR TURN: L= Yol
Find the number of x-intercepts of the graph of the function.
v\/\/\/\\

10.y=-xX+x-6 11.y=x - X 12.f(x) = X* + 12x + 36
G=-1 b=l ¢=-b o=\ b=-lc=0 o=l b=12 =3%b

(l)ELl(—O(—b) (,\)EQQ)(O) (1)=+(DNGE)
| - ay —0=1>0 144 - 14y

3 0=0
A5 2 ks |
\ X«\V\fr.

NO X-int

Monitoring Progress 10-12

&) Core Concept

Methods for Solving Quadratic Equations

Method Advantages Disadvantages
Factoring * Straightforward when the * Some equations are
{Lessons 7.5-7.8) equation can be factored easily | not factorable.
Graphing * (Can easily see the number of |+ May not give exact
(Lesson 9.2) solutions solutions

* Use when approximate
solutions are sufficient.

* Can use a graphing calculator

LSlng Squane Boois e Use to solve equations of the |+ Can only be used for

{Lesson 9.3) form x* = d. certain equations
+ Best used whe- and * May involve difficult
ﬁ) A calculations
Quadratic Formula | » Can be used for any quadratic |+ Takes time to do
{Lesson 9.5) equation calculations

» Gives exact solutions

Core Concept



9.5 Quadratic Formula with work

Solve the equation using any method. Explain your choice of method
a.xX-4x-7=0

4 4
X-2)"= (1) _

X 3
2 24%:=10 o
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c.10¢+7x-12=0
o=10 b= c=-12

. (732—4(18)(-125)29
X:—O 2 1) - Y-12) '
QD

)

= 12 5% X
P C R
- -71¥Q3 2D w3 T
S0 \5‘7*33 28 -3 Xls_}vé
w0 W
Example 5
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