QUADRATIC FORMULA

If you use completing the square method on the general quadratic equation ax® +bx+c =0 you will come up

—b++/b?—4ac

with the solution X = > . This is called the quadratic formula. It is a formula and you can sub in
a

values of a, b, and ¢ from the original equation into this formula, do some arithmetic and then you will have the
solution set. This formula may be used to solve any quadratic equation, whether it factors or not. Please note that
before you can properly identify a, b, and ¢ the equation needs to be written so that 0 is on one side.

Let’s try some examples.

Solve:  x243x-5=0 Original equation with 0 on one side.
a=1b=3,c=-5

_-b++b®—4ac

X -
2a Quadratic Formula
~(3) £\/(3)* - 4(1)(-5)
X = .
201) Sub in for a, b, and c.

_ —3£+9+20

- 2 Do the arithmetic and simplify.
X = ﬂ This is the solution set.

Solve:  y?4+4y-6=0 Original equation with 0 on one side.

a=1b=4,c=-6

_ —b++/b%-4ac

y oa Quadratic Formula
_ (4 =(4)* -4@)(-6) :
y= 20) Sub in for a, b, and c.
4416424 —4+4/40
y= 2 -9 Do the arithmetic and simplify.
y:——4i22\/ﬁ V40 = /410 =410 = 2410
—2++/10
y zu Factor out 2, then reduce.

y=-2+410 This is the solution set.



Solve:  t*-7t=6 Original equation.

t?-7t-6=0 Get 0 on one side of the equation.
a=1b=-7,c=-6
(W2
t _ThVb -dac Quadratic Formula
2a
2
t= —(N £V (7)” —4D(6) Sub in for a, b, and c.
2(2)
7+/49+ 24
t= — Do the arithmetic and simplify.
t= ! i;/ﬁ This is the solution set.

Solve:  u?-2u+3=0 Original equation with 0 on one side.

a=1b=-2,¢c=3
(L2
y = pEVbT—dac Quadratic Formula
2a
2
U= ~(2)£y(=2)" ~41)(E) Sub in for a, b, and c.
2(1)
2++4-12 2++-8
u= > = ;/_ Do the arithmetic and simplify.
2+2i2 . .
u= > \/E:«/—l-4-2:ﬂ-ﬁ-ﬁ:l-Zﬁ:Zlﬁ
1+iv2
u :M Factor out 2, then reduce.
u=1+iv2 This is the solution set.

Solve:  5x*—x=2 Original equation.
5x*—x—-2=0 Get 0 on one side of the equation.
a=5b=-1c=-2

(2
X = —bt Vb —dac Quadratic Formula
2a
2
X = —(D+ \/(_1) —40)(=2) Sub in for a, b, and c.
2(5)
1++1+40
X= EELEE Do the arithmetic and simplify.
X = 1+/41 This is the solution set.
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Solve:  2u*=6u+3 Original equation.

2u°-6u—-3=0 Get 0 on one side of the equation.
a=2,b=-6,c=-3
[h2
u _Zhvb -dac Quadratic Formula
2a
2
U= —(-6) i‘/(_G) —4A)(=9) Sub in for a, b, and c.
2(2)
6+/36+24 6+/60
u= A = 2 Do the arithmetic and simplify.
6+ 215
u=T*/_ 60 = /415 =24/15
Z(3+4/15)
u :T Factor out 2, then reduce.
2
u= 3i;/1_5 This is the solution set.
Solve:  4x*> =16x-28 Original equation
4x* ~16x+28=0 Get 0 on one side of the equation.
x* —4x+7=0 Divide both sides of the equation by 4.
a=1lb=-4c=7
[h2
X = —b Vb —dac Quadratic Formula
2a
—_— — — 2 —
X = (£4) =y (4"~ 40 Sub in for a, b, and c.
2()
4+16-28 4++-12
X = 5 = > Do the arithmetic and simplify.
4+2i/3 . .
=== J-12 = [-1:43=\J-1/43=i-24/3=2i\3
Z(2+i3)
X :T Factor out 2, then reduce.

Xx=2+i3 This is the solution set.



Solve:

Gw+2)(w-1)=3w+1

5w? —3w—2=3w+1

5w’ —6w—3=0
a=5Db=-6,c=-3
o DEVD® —dac
2a
e —8)£(6)° ~4(5)(-3)
2(5)
Wy 8EV/36+60 6+/96
10 10
W:614\/§
10
W ACE: 26)
14
5
oy 3£2V6

5

Original equation
FOIL

Get 0 on one side of the equation.

Quadratic Formula
Sub in for a, b, and c.
Do the arithmetic and simplify.

J96 = /16-6 = 46

Factor out 2, then reduce.

This is the solution set.



