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17 — 4. olvin uadratic uations b ompleting the uare
‘Key Ideas

Remember from 3.3 that “Completing the Square” is the process of converting the equation from
Standard Form, y = ax? + bx + ¢, to Vertex Form, ¥y = (x — h)? + k.

y=2x%?-5x-3

Step #1: Group the first two terms.
y=(2x*-5x)—3

Step #2: Factor out the “a” coefficient.
y = (xz - gx) -3

Step #3: Split the second term into two equal parts.

y=2(x2—%x—§x)—3 where(x-—%) (x—%):xz—%x—f:x+§

Step #4: It sure would be nice if the stuff in the brackets were factorable. So add o i_: into the brackets.

But remember... we actually added 2 (3—2), so we need to subtract the same amount of 38—5 from the

end.

5

= 2 _5,_5,42Y_4_325
y—Z(x e 4x+16) 3 8

Step #5: Now simplify to finish converting to Vertex Form.

=22 -2

You can use Completing the Square to determine the roots of a Quadratic Equation.
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Part 1 — Why use this method?

Q1: Given the equation x% + 8x 4+ 15 = 0, determine the roots.

Standard Form

Vertex Form

+5, #5
x*Hgx 15 2O O+0 =8
Oxd -5

()(-f—}X)(-\'-_S) = Q
/N
2)("-’37& l)(:-b-i

sz*gx)-} 5 =0
1(x %+t 2 )+15 =0
r(x2+'-}x+‘4>g+}$)+t5 -16 =0

{L(x.“-I)l = :6/ Veslen Foeen

+ oy
(xs) %= |
X+ = 17
l/ \
X+ =+l x#d = =\
-y o -y
X: -3

5]

Q2: Given the equation x? + 6x + 7' = 0, determine the roots.

Standard Form

Vertex Form

a+a = 6
Axa: v

xIHox+Z = 0O

f/olt »Q.(fo(c_%' (ﬂ\ ‘{* jﬂl\(
wnhl wue lgern tHhe ZU"\A{“HL
Socmula.

(x246x) +7 = O

'("1+3>‘*'3>( )4—7 =0

! (X‘: * 3%r3x +q) +% =9 =0

/i ()(+ 3)21_2 = O Vuks Foeen
+2 FL
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Part 2 — Solving Equations by Completing the Square (Decimal Approximation, Calculator Verification)

Q3: Solve the equation.
x2—6x+7=0

1 (x%-6x)+7 =0
J(Xz—Bx—B,(.;-o\) +3 ~9q =0

N03)" -2 2 o] Veten Fo

*2Z 32
(x-3)* -2
&9 = y7
v T~
X=3 = 4)Y) X-3= <)Y
*+3 *3 +3 +3

Q4: Solve the equation
1.2
—Zx°+ 4x—-10=0

1 (x*-gx)-10:0
G HE) -0 18 = o

{--é ()(..n./)z -2 :Oi\/uhx Feen

cg” A +2
‘ﬁ(x-"f)?' = 9
'?("77-) "1'("'/2)
(x-4)* = -y
X-t = \/___T’ 4“/l265n'1' v ck.
No  solo tivo .

érc-lo}-\ o v'r-rifj thet it Aoesp '
Closs the wiowxis,

x2—10x+22=0
(20 %) +22 =0
I(x*-5¢ -5x+25)+22-25 =0

L1lx-5)* -3 0] vites Fcen

+3 A
(x-5)* = 3
(x-5)= V3’
/ \9
X-57% 4137 H=5 & ) gy
+5 +5 5 +5

EEes]  [x=3a

2x*+16x+35=0
2(x*+8x) +25:0
2{x%x 1y +E ) 435 - 22 -0

2()(4'""):- + 3 = O [ Verka 5o rem

- ?) _3
26e)> = -3
¥i Tz
(x+4)" = -3,
X+ = VY 4 Besnt wvock,
/\/O ﬁo/uﬁm_

C\r‘vt’ll-ﬁ ) VG«{S thet i+ doeen 'L
Cross +the X-axis.
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Part 3 — Solving Equations by Completing the Square (Exact Answers)

Q5: Solve the equation.

%x2+6=3x 2x+5=%x2
- -2y -2% -2x
Be g %22
T;sz—jyc #6 =0 -5 = .5
Q7 zx* -2y -5

'LL:(X?W/Zx) +6 =0
3 (2 br-6x) 1620
L{xt-6x ~6x +36) +6 -9 <0

O - i‘.(xz—b/x)"S

O = +(x? ~2¢-2x+Y) -5 -2
_[O z é(x“z)z ﬂ Veder Focem
+F +3

'1"5 +3 -?_: i(x_2>'?_
'I;(X-é)i = 3 ;(!/Z) _(j/z)
() = (%) M= (x-2)*
6-6)%= 12 Vi = x-2
¥-6 = V12 / \
e - +\/I147 = x-2 Vi = X-2
)x::\/ﬁhd whee 120 : /273" i e =
er - 2V3’ +M'+2 = x, -Vii '+ 2 =Ry
X= 2 237 +¢




