______________________________________________________________________________

' L2 -Solving Quadratics by Completing the Square Unit 5
' MPM2D
. Jensen

Part 1: Investigation

Example 1: For the quadraticy = x% + 6x + 8 & P i -~ R
A 44 =L

a) Determine the x-intercepts by factoring
O = Krox v
0= (DI
Xr=O XY =0
Xy=-a | [ =Y

b) Determine the vertex using the x-intercepts

_ — x4y o
j(, Uk = i‘j:_—// :é’f::——_})

W-Verked = (-3 (-3 +% =~ |

W Vestex s (-2 1)

c) Convert to vertex form by completing the square
LS = C/xﬁ-éx) +B
Lﬁ = (1 +ex 1 47) +2]
Lj - @c;x—éﬂc#ﬂ 94+

oy
W = (ac+2Y =\
d) Solve for the x-intercepts by rearranging the vertex form equation to isolate for x.
O = (x+3) =\
| = (x+3Y s x==3rl o a3
IS R
3]l =X

A quadratic equation in standard form, 0 = ax? + bx + ¢, can be solved for x by first converting into vertex
form, 0 = a(x — h)? + k, by completing the square, then rearranging to isolate for x.




































Part 2: Rational Solutions

Example 2: Solve each of the following equations by completing the square.
a)0=x?—12x+ 20 b) 10 = 2x%2 — x

= L 4-\O
O = (£-1Fn 36 -3 +3O oy

3y 136 ~ 3430 0= 2(¢-$)\O
o= (K- 0= 2(L-Fxry -%)-10

o= (6P 0= 18-k -4 -
_ BVAYe
S s N
tm = — ﬂ/ =
o+ ) _ N _l 19
e b I AR
2 =10 [ =3 VG 4 1=5 | [B=

Notice for each of the equations in this question there were RATIONAL solutions. That means that each of the
equations could have been solved by factoring.

Part 3: Irrational Solutions

Example 3: Solve each of the following quadratic equations by completing the square.

a)—3x2+6x+7=0 b)x°- 6x-8=0
D) F7EO (P ) -% =0
(=3 t1-1) 77O (P—6x+9-9) —¢ =O
3 DA =0 (P 6x+ ) -4-3 =O
-3 (2-NAHO =9 (4-3)*17=0

(-7 = :l—BO @4—3)‘1: 17

%= &)8 1-3 = £J07

2= )8 % = 3£J

=3+J7 g = 3-J7| Bract

J)q: |+ -’:—f K= —*L)’ljz E\CCKCT
2,¢ 1.33 %™ — 082 Appraxinare

= el XY —leloh A{:prc%’/vwdﬁ

Notice for each of the equations in this question there were only IRRATIONAL solutions. That means that each
of the equations could NOT have been solved by factoring. This is why solving by completing the square is a
useful strategy.

























































































Part 4: Non-Real Solutions

Example 4: Solve the following quadratic equation

x?—6x+10=0
(3 6x+1-9)r10 =0
(F-6x+) -9 +lo =0
(-3 =
(2-3) =~
43 = % l I a req)

—_ =

/ v\LAMLﬁF

C?G, no ,_ea_\ 50\LA+)O/\§ .

Notice that not all quadratics have REAL solutions.

Part 5: Application

Example 5: For the quadratic y = 2x? — 5x + 3, determine the vertex, x-intercepts, and then sketch a graph
of the function.
O=dvT—5x+3 T2 x=2 = §
—= - -
A= 9\/)(}—904‘3%{’3 — + j— =5
O = v -3(x1)

W)= [ dx =3
%9—: g_’ _—‘]P5

g -vertex = B,\”_s - .95

Aot = 2013575 5¢1as) + 3

-0.5

U‘Q}_/'\'@}( b C IO lS) —OQ[B‘S> : . l~ 0.5




















































