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67 Solving Quadratic Equations
Using the Quadratic Formula

Use the quadratic formula to determine the roots of a quadratic
equation.
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THE QUADRATIC FORMULA

The Quadratic Formula can be used to solve ALL quadratic equations, even the ones that you cannot factor!

The solution to any quadratic equation: ax®+bx+c=0; where a# 0, is given hy:|

The Quadratic Formula:
_ —b£Vb* —4dac
= 2a

Since the solutions to quadratic equations are linked to the x-intercepts of quadratic functions, it makes sense
P 2l
that quadratic equations may also have 0, 1, or 2 solutions.

In the next few examples, we will use the quadratic formula to find the solution to various quadratic equations.
These examples will illustrate the three possible results that can be obtained when solving quadratics.
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Exzample 1: Two REAL Solutions

Salve =+ Tx+12=0
Solution:
a=1l:b="7.c=12 3\'\%

=744/ (72 =4013(12)
Therefore, x = ——

201}
_ =7+Va9-48
x=——
—7+4T
x =
2
-7+1
x =
z
_6 -
X=—orx =—
2
x=—3orx =—4

on\s (VY o o\‘J
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Exzample 2: One REAL Solution

Solve 2%+ 24x+72=10

Solution:

Therefore, x =

092“5 w & =9

=72 3:"‘\_

— 2444 (24)2-4(2)(72)

2(2)

_ —Z244v576-576

x:

x:

x:

x:

(I

4
-24+40
4

— 2440

4
=24

4

ob)
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Example 3: No REAL Solutions. (qujq\'i\ﬁ \A‘\){f J(\\n &,\\,\QCQ (@%’)

Solve x-dx+8=0 \ b} L‘
- <

Solution: O?‘Z‘\ we OL"/\ ac O

a=1:b=-4;¢c ;i 3-."\&

—[—4)4/ (=432 —a(1)ig)
2(1)
_ 44416-32

x - K——’___/
44+V=16

( 0 ; \.nl“\
N

Therefore, x =
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LEARN ABOUT the Math re

lan has been hired to lay a path of uniform
width around a rectangular play area, using
crushed rock. He has enough crushed rock to
cover 145 m?.,

24 m

play area 18 m

© I 1an uses all the crushed rock, how wide will the path be?

Using the quadratic formula to solve a
quadratic equation

Determine the width of the path that will result in an area of 145 m.
Alima’s Solution

Area of border = Tortal area — Play area
The play area is a constant, (length){width)
or (24 m)(18 m) or 432 m?,

The total area of the playground, P,
I wrote a function that describes
how the area of the path, A
""""" square metres, changes as the
width of the path, x metres,
changes.

can be represented as
P = (length){width)
P=(2x+ 24)(2x + 18)

The arca of the path, A(x), can be
represented as

Alx) = (2x + 24)(2x + 18) — 432
Alx) = 4a? + 84x + 432 — 432
Alw) = 4% + 84x

= 452 i
e | substituted the area of 145 m?

\‘fur Alx).

dx? + Bdx — 145 =0

-
--------- | rewrote the equation in
a=4, 6= 84, andc = —145

standard form:
ax +bx+c=0

Then | determined the values of

Quadratic formula:

_ —b = Vb — dac

x the coefficients a, b, and c.
2a -
= —84 = V84? — 4(4)(-145) The quadratic formula can
2(4) be used to solve any quadratic

—84 + V9376 equation. | wrote the quadratic

x = - 5 formula and then substituted
""""" the values of a, b, and ¢ from my
e —84 + V9376 - equation into the formula
8 . . )
I simplified the right side.

—84 — V9376 )

x= f | separated the quadratic

expression into two solutions.
x=1.603 ... or x= —22.603... -

The solution —22.603 is
inadmissible.

.

--------- | knew that the width of

the path couldn't be negative,

50 —22.603 ... isan

1Lém inadmissible solution
P : -

24 m

-
| sketched the path and verified

my solution by determining the

_| area of the path. To do this,

| added the areas of all the

rectangles that make up the
path.

N~

18m

18(1.603 ...) = 28.866 ... m*
24(1.603 ...) = 38,489 ... m?
(1.603 ..)(1.603 ...) = 2.571 ... m?

Area of path = 2(28.866 ...) + 2(38.489 ...) + 4(2.571 ...)
Area of path = 144.999 ... m?

The total area is very close to 145 m?.

The path should be about 1.6 m wide.
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quadratic formula

A formula for determining the
roots of a quadratic equation in
the form ax? + bx + ¢ = 0,
where a # 0; the quadratic
formula is written using the
coefficients of the variables and
the constant in the quadratic
equation that is being solved:

—b = Vb — dac

2a
This formula is derived from
ax’ + bx + ¢ = 0 by isolating x.

x=

inadmissible solution

A root of a quadratic equation
that does not lead to a solution
that satisfies the original
problem.
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Reflecting

A,

B
C.
D

®

Why did Alima need to write her equation in standard form?

December 16, 2015

Which part of the quadratic formula shows that there are two possible solutions?

Why did Alima decide not to use the negative solution?

In this chapter, you have learned three methods for solving quadratic

equations: graphing, factoring, and using the quadratic formula.

What are some advantages and disadvantages of each method?

Answers

A. She needed to know the values of a, b, and ¢ so she could substitute

them into the formula.

B. The * sign tells you that you determine one solution by adding in the

C. A border cannot be —22 m wide.

D.

numerator and the other solution by subtracting, so there are two

solutions.

Graphing

Factoring

Quadratic Formula

Advantages:
* |t can be used to solve any equation.

= |t gives you a quick way to check
that solutions make sense.

Disadvantages:

* You have to have a graphing
calculator.

= You have to make sure the window
settings are right.

= People sometimes make errors
entering equations.

= [t can be slow.

Advantages:

* You can use it if you do not have a
graphing calculator.

* It works quickly if the equation is
easy to factor.

Disadvantagss:

* You have to start by rewriting the
equation in standard form.

* Some equations cannot be factored.

» Factoring can be difficult, and you
cannot always tell if an equation is
factorable.

Advantages:

* It can be used to solve any equation.

= Itis quick to use.

= |t can be used if you have trouble
factoring an expression.

Disadvantages:

* You have to start by rewriting the
equation in standard form

* YYou have to remember to consider
the positive and negative roots.

* You have to be careful not to make
sign errars.
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APPLY the Math
Connecting the quadratic formula to factoring

Solve the following equation:

6x? — 3 =7x

Adrianne’s Solution

‘:I —

, 6" —3=7% First, | rewrote the equation in standard form to
bt —7x—3=0 determine the values of a, b, and c.
a=06,b=—7,andc= —3

_ =b VNV - dac
T 2a

i V(=7)? - 4(6)(-3) | wrote the quadratic formula and substituted the

LA 2(6) values of a, b, and c.

~7EV121 | simplified the right side. | realized that 121 is a
T 12 perfect square.
7*+11
T
18 —4
X=__— 0or XxXx=—_—
12 12
3 -1 e O determined the two solutions.
X == or x=-—
2 3
Verify:
6> =7x—3=0

Bx+1)2x—3)=0
If the radicand in the quadratic formula is a perfect

3x+1=0 o 2-—-3=0 sguare, then the original equation can be factored.
3x = —1 2x=3 | decided to verify my solution by factoring the
-1 3 original equation.
xX=— X = —_
3 2

The solutions match those I got using the quadratic formula.
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\\s\'r\e\ m Qead o\jsic E:‘mjr n |
]
e N 5 E)
QDX ?) = 77& X’: —\)t \) ’L‘QC

9’8—}&:%:"—@ Do
e\ O fev-vexd
EN \)—_f\ e=-3 X ﬁ), %(b) X
x- 12§
p)
X=1+ 361
\2
X=1% |\
D

Weing Decompostbion.

ox s OXT=18  ;xe

219 -
O’ Ix -3=0 241=-1

/\)
(X +DX-D =0
) o

CNENSE A
&3X+\\(BK-3> =0

3xk =0 Ex@{—g_

RS R el
3 319 0
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In Summary

Key Idea

* The roots of a guadratic equation in the form ax? + bx + ¢ = 0,

where a # 0, can be determined by using the quadratic formula:
b= Vh? - 4dac

2a

Need to Know

¢ The guadratic formula can be used to solve any quadratic equation,
even if the equation is not factorable.

 |f the radicand in the guadratic formula simplifies to a perfect square,
then the equation can be solved by factoring.

 |f the radicand in the guadratic formula simplifies to a negative number,
then there is no real solution for the quadratic equation.

Assignment: pages 345 - 346
Questions 2, 3, 5, 6
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Solving Quadratic Equations
SO@MT)fDN'S =>G6."] "l.)’%‘:.\'ngs the &Ju;&rq rc Formula

a) X*+8x-6=0
a~i, b=S) C=-6
X =-b¥b*-MNac

2Q
X = -5t [(5)-40)-6)

2(1)
x= -5 {35+
A
x= -8+ {49
2
x=-8%17
-
= ~-5+7 or %=-5-7
3 7,
v S_ 7 X= -2
2, 2
X= A Y= -6

10



foundations11ch6lesson7.notebook

b)
-9,

Mx +9x*=0O

Ax*+4%x=0

a=9,b=% c=0
+

I\ b*-4ac

2a___
x=-4% J(‘U-%(ﬂ_{(ﬁg)
2(9)

December 16, 2015

c) O8x*-121=
a=25,b=0,Cc=-12]|
x=-biJb*4ac

2g
X = Qt | (OF-4@51-121)
2(25)
x= Ot Jo+1200
R (s
x=% {12100
50
X=* 11O
SO
x=* ]|
5
X= 11l or X=-1|

11
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d) 12 %*=17X~-40=0

Q=12,b=-17,c="40

x==-bT {b*-4ac _
2Q
X= I+ \JG17)=402)EN0)
2f1eYy
x= 171 {983+ 1920

x= (1tJ2209

OH
X=17%47
4
X=10+47] or X=1=4H]
Ot 4
X= 4 X= =30
QL Dt
xX= 8 xX= -5
e o]
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12
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. QSQ we each eqguction 1n ucsﬁon@
4 Qc-’mrm Which mes od did \
prefer -For "y eq\sz,q-hcm Expl m

a) X*485%x-6=0 -1 x6. "'_(1.)
(x~1) (x+c_-,) O It 6 =
X=-1=0 or X+6=0

xX= | X=-G
) 4x + Qx2 =0 c) d5x*-121=0

x4+ 4x =0 Bx-1)GExHD=0
Xx(Ax+4)=0 Sx-11=0 or &% +11=0
A=0 o 9X+4H=0 Fx=11 Bx=-11
Ax=-4 3 5 5 5
9 9 =11 E==1]
= -1 5 S

0

13
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— T T ——

d) 12x*=17x=40= O 13 x 3= -480
(CRELIR- R 15 4@ = 17
(x+%) (x-%)=0 *Must reduce fractions!
(Ax+3)(3%x-8)=0
4X+3=0 or 3X-8=0
Ax=-5 3x=8
*§ 4 3 3
X="3. xX=23
& 3

14
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S. The roots for 4+he qudroﬁ'c eq‘ucrh'on
.44 0*+2.88a - 91.6 =0
are a=3 and a=-5. ’Lfen'{-‘y these roots.

[a=3] L.S R.S. Since LS=RS,
44 a*+ 2.88a —-9!1.6 @ a=3 1S
4y 5) 2.88(3)-91.6 a valid
9‘-}40‘-1)-} .64 =Dl. ¢ Solution.
1296 - 1296

O

La=-5] 1L.S. R.S. Since LS=R.S,
144a*+2.838a-91.6 Q Qq=-5 1S
|44 (=5)*+2.88E5)-21.6 a vahid
44 QS)-14.4-21.¢ Solution.

- 1

O

15
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6. “olve each equation. State the

Solutions as eXact values.

Q) I%2-6x-1=0 b) X*+8% +3=0

a=3, b=-G, C=-| a=1,b=8,c=3
x=-bt | b*-4ac x=-bT |b*4ac

a Q _
x= QECOEAGIED %= -8 TEEGXE)

2(3) 201)
X= Gt {36 +12 = -8% JeH-12

A L
xX= I 48 xX=-8IN52

G 2

We can stophere (We can stop here

for rLou).‘ for Now!

16
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c) 8x*+8%-|=0
=%, b=%, c=-1

X=-bIdbidac
2.Q

X=-8E J(R¥ZEHERIC)

2 () i
x= -8 % [G4+33
\
6.

::—-8"&:
\ e

We can Stop here
Tor Now'! e

December 16, 2015

Q) 9x*=12x-1=0

a=9, Deid o]

*=-pb*b*-tac
20
X= 12E NG =1)
2.(9)
xX= 125\ 194+ 3¢
\
xX= 12\ IR0
1]
ﬂfcc:m stop here
- NOW!

17
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Q 7s7e2finaltmp4
Q  7s7e3finaltmp4
Q  7s7e4finaltmp4
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