3.4 Completing the Square Notes

Some quadratic equations in the form of ax?® + bx + ¢ =0 can be solved easily by factoring. For
example, the equation x? +6.x—16=0 can be factored easily to (x +8)(x —2) =0 to give solutions of

x=-8and x=2.

When a quadratic equation cannot be factored using integers, you have two options. You can use the
quadratic formula of you can use a method called completing the square. Whena=1and b is an even
number, completing the square is the way to go (when a >1, use the quadratic formula).

Example 1: Solve x> 4+ 8x —10=0 by completing the square.

b
(5)2 to both sides of the equation

Completing the Square
Step

Since it cannot be factored using integers, 2 —10 = undo)
. o e X" +8x-10=0 Move the
Write the equation in the form ax” + bx =—c constant o
- ] e
x4 8x =10 might e
| Think =8
Find 5 of b and add the square of that number 1

—b=4 and 4* =16
2

x> +8x=10

x2+8x+16=10+16

The left side is now a perfect square trinomial
(PST), so factor it.

(x +4)(x +4) =26

(x+4)* =26

Find the square root of each side.

(x+4)? =26

x+4=i\/ﬁ

Solve for x

x=-4+26

Use a calculator to approximate the solutions, if

.necessary

x~—4+5.,099

x ~1.099 or —9.099
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Important Note: It is important that if a question asks you to complete the square. You are finding half of
the “b” and squaring it. This is the number that will complete the square.

What number will complete the square? x*+ 12x +n % = blf-' ‘3 b l
Y x’+lox+z7z|q=0 %x“+bx-ﬁ=o
-2 =& = +4 +4
X2+ 10X +25 =-29425 ( 5% 25| x% gy + 16 = 44 \6
(X"'S)z - —l+ (x*q_)z = 20
Jxes)? =2-% [Cxray? 2
(xx5)? =5J-4% (x+4)?* =t]20o .
=tz Xty =t 25 - =442 g
Xto=o Xx=-5+2{ | o4 -4 ( x= - 4+2IE )
X= -5%2( X= (| X=-4+2J5 |X=-4-2{E
‘@ X*-2%-33=0 -1[4) special &%
+33 +33 ":tlsz-l'?—"‘\'xfB-' O because
r—".z’ﬁ guistden A d(vujlb a
| B
N2 =3 X*+ox + ?t-.-. o P
-y=+ - 51 -21 |
x+l‘ +.|—J-_ % 9_-3

X=14+J34
x=|tJd3u X=\-J3%

K rpx + ff.

“3l+ 9 2 aq

v — 33@

(x43)* = -L
L
2 _t\=-L
Jix+3y® =L
=+ 4L,
X+3 =X X
-3 -3 e
x=-3x2( [ *F73%
- l:
X= 3-1t
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