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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 + ¢ = 0; where a £ 0, is given by:|

The Quadratic Formula:
- b? — 4ac
7 2a

Since the solutions to quadratic equations are linked to the x-intercepts of quadratic functions, it makes sense
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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Example 1: Two REAL Solutions Example 2: One REAL Solution

Solve x+Tx+12=0 Solve 25+ 24x +72=0

Solution: Solution:

a=1;:b="7c=12 a=2:b=24;c=72

— 744/ (712 —a13(12)

Therefore, x = — 24+ (24)%-4(2)(72)

. Therefore, x =
2i1} = 2(2)
x = 1 EV49-48 -244E76-576
2 T
x = 121 .= -24+40 €~
, — —oRLvy
4
x = 21 _ =440
2 xr=—0
—6 _8 _24
rTex T =—
4
x=—56
x=—-3orx =—4 s ————

(30)+ (u9 (69)
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Example 3: No REAL Solutions.

Solve X -o4dx+8=0

Solution:

—(=4)4+y/ (—4)2-4(1)(8)

Therefore, x =
2(1)

'1'+w- 16-32

No ¢ eq\ So\ kkﬂh

sﬂMcQ (MJ( og a N0
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APPLY the Math

Connecting the quadratic formula to factoring
Solve the following equation:
6x — 3 =7x
Adrianne’s Solution

62 —=7x—=3=0 L. ~a <10C determine the values of a, b, and c.
a=06,b=—7,andc= -3

0" =3 =Tx — MO e¢ M3 [Fir-:—:t, | rewrote the equation in standard form to

b=V - bac
* 24
e V(=7)2 — 4(6)(-3) | wrote the quadratic formula and substituted the
B 2(6) values of a, b, and c.
7*xV121 | simplified the right side. | realized that 1211isa
o 12 perfect square.
711
T
18 —4
X=—— or x=—
12 12
3 _-1 e G determined the two solutions.
X == or xXx=-—_
2 3
Verify:
6> —7x—3=0

(B3x+ 1)(2x—=3) =0

If the radicand in the quadratic formula is a perfect
3x+1=0 o 2x—3=10

______________ square, then the original equation can be factored.

3x = —1 2x=23 | decided to verify my solution by factoring the
-1 3 original equation.
X=— x=_
3 2

(== -————— -
The solutions match those I got using the quadratic formula.
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In Summary

Key Idea

» The roots of a quadratic equation in the form ax? + bx + ¢ = 0,
where a # 0, can be determined by using the quadratic formula:
 —b*Vb? - 4dac
a 2a

Need to Know
¢ The quadratic formula can be used to solve any quadratic equation,
even if the equation is not factorable.
« |f the radicand in the quadratic formula simplifies to a perfect square,
then the equation can be solved by factoring.
« |f the radicand in the quadratic 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

May 16, 2019
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Solving Quadratic Equations
3

SoluTToNS =>6.1 Using” ¥he Quadratic Formula
Q) X*+Bx-6=0
a=1,b=5,c=-6

x =-bt{b*-Mac
25
= -5t [5G 40)-6)

24)
g soTJaRanly
5
x= -5% {49
2,
x=-6%7
-7
=~-5+7 or X=-5-7
2
A= 2 X= -[2
2, 2
X= A N o -
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b) 4x +9x*=0O
Qx*+4X=0
Q-‘-‘q)b z} =0
")(:—b"_" b’"‘"“[‘ﬂﬁ

2.q
%= =41 J4)-4(9)X0)
209)
— —L},_i__,l_\,glﬁ"o
xX=-4t\ig
IS
x=-4%4
19
A=-41+4 or X=-N-
18 18
’X:_@_ 'X_: —
18 13

May 16, 2019

) ISx*-121=0
a=25,b=0,c=-12|
x=-bt{b*4ac
2Q
= Q% y (OF-405)-121)

23)
X= QENO+I
S50
’X:i’ \WQ!OO
S0
A= 1O
SO
xX==x]11
S
X= 11 or X=-1l
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d) 12 %*=17X-40=0
a=12,b=-17,c="40

x=~bt {b*-4ac
-

X= 7 NEG=H02)EN0)
ZUQ,)__ —

X= 17+ Q89+ 1920

x= |1£J2209

O
X=17%47
N
X=1T0+47] or X=17=4H]
O o4
X= 4 X= =30
ST D
X= r.talked=l

A2

<

May 16, 2019
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Q. Dol \'C each equction 1N Questond
!Dké- CLC:-’mrm Which me+ od did Jou
efer Fo'r coch ecb_wrhon Explain.

a) X+ %X -6=0 -1 x6.=-(
(X-DX+G)=0 =L+ 6 =
X=1=0 or X+6=0

x= | X=-G
) 4x + Qx2 =0 c) H5%x*-121=0

ax*+4x =O (Bx -1 (BEx+HD)=0
X(Ax+4)=0 S%x-11=0 or &¥X+11=0
X=0 or 9x+4=0 =11 Sx=-11
Ax=-4 Z 8 B 5
a9 X=LL X=-1L
= -4 ) ]

9

10
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— T T e G

d) 12x*=17x~40=0 15 xB2=-4%0
(X+J|g)(><-%)=0 D +32= -7
x+%) (x-%)=0 *Must reduce fractions!
(4 x+3)(3%x-8)=0
4X+3=0 or 3X-8=0
Ax=-3 3x=8
v S 3 3
xX="3 xX= 3
L 3

11
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S. The roots for 4he qudroﬁ'c eq‘ucrh'on
.44 0*+2.88a = I1.6 =0
are a=3 and a=-5. 'lfen'ﬂj these roots.

[a=3] L.S R.S Since LS=RS,
[ ‘-% + 2.88a -I.6 O a=3 1S
REE 5) +2.88(3)-91.6 a valid
44 () + .64 -Dl. 6 Solution.
1296 - 1296
@)
La=-5] L,.S. R.S. Since [ S=R.S,
144a*+2.838a-91.6 Q qg=-351is
|4 ES)* +2.8865)-21.6 a valid
44 @S)-14.4-21.¢ Solution.
. - T

O

12
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6. ©olve €ach equation. State the
Solutions as exact values.

Q) 32 -6x-1=0 b) %X*+8%x +3=0

a=3, b=-6, c=-| a=1,b=8,c=3
x=-bt | b*>4ac x=-b¥ |(b*4ac
\[20 2.9
x= et (O 4R)CIH) x= ~8E (R)*4UXI)
2(I) 201)
X= ot {36 +12 = -8 {eH-12
x= Gt |48 X = -Stxf%z—"
G 2
We can stophere (We can stop here

for rLouJ.‘ for Now!

13
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c) 8%x*+8%x-|=0 d) 9x>=12x-1=0
a=%, b=%, c=-! Q=9,5=-12,c=-|
x=-bEJdbidac X=-bi.b*-4dac

. 2.Q 2.Q
X=-83EJRZEHQRICY) X= 12t £50) 1)
2153 I 2(9 -
xX=-8% Je4+32 x= 125 194+ 3¢
1 \ —
xX=-8%9¢ xX= 12\ IR0
\ G * |
We can Stop here yfccm SYop here
for now! nS - NoWw! e

14
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