4.3: Solving by Completing the Square
( >t time we looked at a perfect square quadratic. They look like:

f(x)=(x+3)(x+3)0Rf(x) = (x + 3)2 vosed

X someXhi )
Example 1: Distribute the following expressions. X %W%*?Mxh?\\d%b? st

a) (x+5)° b) (x +3)? c) (x — 7)?
(r +5)(x¥9) (Y RA2) f’f‘_'ﬂ(x -1 .
XF+Ex +5x +2.5 X +5%x +3x + 9 t mxf?x -:
[ x*+10x +25) x=“H6x +a)\ Rk -4
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Notice that by distributing you have put each expression in standard form, &X + b)'\, +C.

How does the number in parentheses relate to the b coefficient?

The tomber in parentheses is half of the middle coefficient ( b)
How does the number in parentheses relate to the constant, ¢?

T yeo gquace Hhe pomber in srentheses, you qot +Hhe
cezsjm«-ﬁr ) ¥ 1°° ¥

g ‘s kind of relationship always exists with a perfect square quadratic. We will use this to do a
Yy
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ocess called completing the square, which makes any expression into a perfect square
quadratic.

Example 2: Find the value of c that completes the square.
a) x> —6x+c lc.:q b) x? +36x + ¢ Zc.:?nlgl c) x27_2£)x+c ZC,::IOO 7
-bx1:=-3% 26+2:z | 3 -20+-2=-10
-\t +13 =
(raq SOt ey Y o

W (x-10)
Example 2: Rewrite each equation by completing the square
a) x2+10x—11=0 [ b) x2—8x—-9=0
Nokw. +his i$£+o~ &‘Ij\-cs -8-2=-Y4
vart. sine the fwo propus (Y= 16
3& brnow e not MU\'T

c) x4+ 20x+36=0 d@ d)xz_*l‘az-_SS__:O MY

C The prowss \ b Vore Mn_\lts.
aroa.f):\:.{—ir. ko &w?‘:_?&d_’s vore. We do this '\DNC&SS
5o W& o solie by taking & squace root,



| Steps to Complete the Square

\)Moxlc, Censtont Yo o\‘mr side 0(2 ap:od—m/\ a

2) Find the value that completes the square % add
to §>0'H\ sides
. ‘D\\ht’li middle C.at—mum{" ‘by 2 '? .SCLOMC, R
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Example 4: Solve each equation by completing the square.

@)x +8x+-%§".05 b) x>+ 18x +56 =0

xt+Ex =-19

@ x> +3xlb= -15+1b \M\m we find 4he value +hat
82224 —_ P\Mcs the sqoore, W A2ed

(4¥*=16 +o o-dd + 4o Leth sides. »
@\, (K+H§1’: \

Jeruyt = 01 vare., Selve ’9\, ok VA
xrd = £\ i) R 5?.
i ot /-"H-I" oot
x:"'"‘lt‘ \_L\_ ,;'_5,
c) x?—12x—-85=0 ‘ d) x?+6x+58=0
O w2 r$5  +$5 -58 -5¢
X"=\2x= 8% Xt +6x ¥4 =-59+9
® X* - 12226 = €5136 6{-7{:3
i1z 2 =
C6): b (xr2)*= - 49
® (x-u)*=12) a3t = J-49
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r=b= % 1| 5+\\-@ ~=-T
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