Math 176, Section 1121, Fall 2007
Instructor: Bryan Elliott

28 August 2007

Review Notes
Chapter 1.3 — Quadratic Equation

By: Eugene F. Leafty Il

Example 1: Solve(x — 2)(x — 3)(x — 4) = 0versus(x —2)(x — 3)(x — 4) = 24
In the first equation, simply take the zeros from each parenthesis
x—2)x-3)(x—4)=0
x=2,x=3andx =4
In the second equations, multiply out the first part, then find the factors.
x=—2)(x—-3Nx—4) =24

X -3
X X -3x
-2 -2x 6

X -4
X X -4x
5x | -5x° | 20x
6 6x 24

x3+9x2+26x—24=0

(x®*+9x%+26x)—24=0
x(x*+9x+26)—24=0

-9+, —4()(26) -9+VBI-104 —9+V=23
= 20D - 2 =T 2
-9 +iv23
X =
2
(x—24)< 9+1\/_)< —1\/_>
9+1¢— _lr

x =24,x =

Example 2: Solvex?
x?—4x=-2

and x

— 4x + 2 = 0 by completing the square

Subtract 2

—4\2 —41% Complete the square
i —trt () =-2+(5)

xX’—4x+4=-2+4

(x+\/1)2=2
(x+2)?=2
X+2=1V2
x+2=14V2
x+2=14V2-2

Example 3: Solve3x?

3x2—-12x = -6
3(x? —4x) = -6

3(xz _4x+<;)2) —6+(3)

3(x? —4x+4)=—6

3(x+2)2=-6
(x+2)=-
x+2=4+V=2
x+2=+iV2
x=+iV2-2

2

Perfect square

Take square root

Subtract 2

—12x4+6=0
Subtract 6
Factor out 3

2 Complete the square

+4

Perfect square
Divide by 2
Take square root

Substract 2

Group terms
Factor out a common variable to reveal a quadratic equation
Use the quadratic formula to find the factors

Put the factors back into the equations and find the zeros
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Since every quadratic equation can be solved by completing the square, what happens if we try to solve ax? + bx + ¢ = 0 by
completing the square? Shouldn’t we get some type of formula we can always use by just plugging in a, b and c? Let’s try this to
see what we get.

ax?+bx+c=0
ax?+ bx = —c Subtractc
ax? +bx ¢ Divide by a

a _ a

z ¢ /b\> | Complete the square
ax +bx+< ) = —— (—)
2 a 2a
b\* | Thact b? Perfect square

(x M Z) T~ 4q?

b b? — 4ac Take square root
X+ —=+t—7-—"

2a 2a

—b +Vb? —4ac Subtract%
X =

2a

Example 4: Solvex? — 18x = 19

—18y\2 —18\% Complete the square
X% 18x + (T) =19+ (—)

2
x*—18x+81=19 +81

(x—9)?2 =100 Perfect square
x—9=+V/100 Take square root
x=94+10 Add 9
x?—18x—19=0 Put equation in quadratic form
—(-18) + \/(—18)2 — 4(1)(—19) Plug numbers into the quadratic formula and solve for x
- 2(D
18 + V324 + 76
X=—
_18+20
T2
x=94+10

Example 5: Solve8x? — 6x —9 =0
Solve by completing the square
8x2 —6x = 9 Add 9

3 Factor out 8
x ——x
3 ) 2 (3) 2 Complete the square
_ 4 31\ 2
4 < > —9+8<T> @ :(i)zz(i)zzi
2 4.2 8 64
8(2 3 +9 _ 9
Sl 64_ 8
8(2 3 9)_81
MENE !
2_3 .9 81 Divide by 8
8(v*-3v+51) (%)
8 8
, 3,9 _ 81
Y Te 6" 8.8
, 3 9 81
YT T T ma
32 81 Perfect square
(+-3) -
3 81 9 9 Take square root
X——=+1 |—=+=-—=+—
8 6 8 8
9 3 3
Add =
=+ 4=
*=*g*s 8
d 3
x=zandx=-7

Solve by factoring
8x2—6x—9=0
(4x+3)2x—3)=0
[4x+3=0 [2x-3=0
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4x = -3 2x =3
3 3
T Y73

The part of the quadratic formula called the discriminant is the part under the radical b? — 4ac.

What type of solutions do you have in each of the following situations and what does that tell you about the graph of that quadratic
equation?

If b2 —4ac >0 & 2realsolutions
If b2 —4ac =0 & 1realsolution
If b2 —4ac < 0 & 2 complex solutions

Example 6: Using the discriminant, what type of solutions does the equatiofx? — x — 2 = 0 have and what do we know
about its graph?

D -4D(-2)

1+32

33>0

There are 2 real solutions



