USING THE QUADRATIC FORMULA 912and 9.13

When a quadratic equation is not factorable, another method 1s needed to solve for x. The
Quadratic Formula can be used to calculate the roots of a quadratic function, that 1s, the
x-intercepts of the parabola. The Quadratic Formula can be used with any quadratic
equation, factorable or not. There may be two, one. or no solutions, depending on
whether the parabola intersects the y-axis twice, once, ot not at all.

. . . ¢l
The solution(s) to any quadratic equation ax- +bx+ ¢ =0 are:

—b++b? —4dac
x=

2a

The + symbol is read as “plus or minus.” It is shorthand notation that tells yvou to
calculate the formula twice, once with + and again with — to get both x-values.

To use the formula, the quadratic equation must be written in standard form:

ax? +bx+c¢=0. This is necessary to correctly identify the values of a, b, and ¢. Once
the equation is in standard form and equal to 0. a is the coefficient of the x> term. b is
the coefficient of the x-term and ¢ 1s the constant.

Example 1
Solve 2x?—5x-3=0.

Identify a, b, and ¢. Watch vour signs carefully. a=2.b=-5,¢c=-3

Write the Quadratic Formula. x= @
Substitute a, b. and ¢ in the formula and do the N A T
mitial calculations. = 2(2)
x= —Si\;‘@
Simplify the \/'_ . x= @
Calculate both values of x. x= SLJ:‘" = % =3 orx= S;J:‘r = _4—3 = —%

The solutionis Xx=3 or x=—

|_,||_.



Example 2
Solve 3x2 +5x+1=0.
Identify a, b, and ¢.

Write the Quadratic Formula.

Substitute a, b, and ¢ 1 the formula and do the
maitial calculations.

Simplify the v .

5-J13

D —5+13
The solution is x==2¥13 =~ _0230r x= 2

B

Example 3
Solve 25x2—20x+4=0.
Idenufv a, b, and ¢.

Write the Quadratic Formula.

Substitute a, b, and ¢ m the formula and do the
matial calculations.

Simplify the -J_ .

This quadratic has only one solution: x =

e

a=3.b=5c=1
b bE—s
x= f:r_u'lé:lﬂ dac

(51512 s
y = ZOENO)I 40D

2(3)
522512
X = 3
= —51?’1_3
=—1.43 .

a=25.b=-20,c=4
_ =b#vb -dac

2a

¢ = Z(E200£(20-4(25)(4)

2(25)

_ 204400400
X= 50

20+J0
50



Example 4

Solve x2 +4x+10=0.

Identify @, b, and c. a=1.b=4,c=10
Write the Quadratic Formula. x == fi—iac

Substitute a, b, and ¢ in the formula and do the —(4)£y(4)2-4(1)10)
v =

witial caleulations. - BT

Simplify the \{_ . X=—""H5

It 15 impossible to take the square root of a negative number; therefore this quadratic has no real
solution.

Example 5

Solve (3x+1)(x+2)=1.

Rewrite 1n standard form. Gx+D(x+2)=1
3x2 +Tx+2=1
3x +7x+1=0

Identify a, b, and c. a=3.b=T7,c=1

Wrate the quadratic formula. x = =biNb"—dac M

Substitute a, b. and ¢ 1n the formula and do the (DM -40))
mitial caleulations. = 3

— —12y45-17
]

X

Simplify . r= @



Problems

Solve each equation by using the Quadratic Formula.

L x2—x-2=0
4. 2-2x2=4x
7. 6-4x+3x*=8

10. 0=10x*-2x+3

Answers

7. _4£J10 _ 2410
A=—""F% =73

= 1.72 or .39

10. no solution

[ ]

hn

11.

-2

1.

2—x-3=0
Tx=10-2x2
4x* +x-1=0

x(=3x+5)=Tx-10

=00.39 or —0.64
_2+124 _ 1+31

s -3
~-2.19or 1.52

12.

12.

3x2+2x+1=0
—6x—x+6=0
2 —5x+3=0

(Bx+5)(x-5)="Tx

1
x=—3orl

124145
Y=

=-109or092
5+413

X 7

~ 430 or 0.70

_ 27441229
T 10
~ 621 or-0.81



