MCR3U1

Day 2: Completing the Square — Vertex & Zeros

Date:

Chapter 3: Quadratic Relations

Steps

mple #1
y ={-2x* — 4x + 3

Example #2
y =-5x2+20x + 1

Common factor the coefficient of the x> term

from the first two terms. Do not factor out the x.

= "2(;?' Tgx) +J

@:"‘)’(f'* by) +1.

Divide the coefficient of x by 2, and then square

it.

2:2 =@

UF - Low

x ey =F
(—SD‘L = 4

¥ ¥

Add and subtract that value inside the bracket
of the equation two steps above.

=1 (xqﬁrix E:T) +

Pecfect Squge Ty

g
_ 5y +y-Y) +L

Move the last term in the bracket to the outside L A 1

of the bracket and multiply it with the number in :uo?(x "'QX"f' l)"'O- + ?) — 6(){ - Ll X+ LI) -}-QO'H
front of the bracket. Add the two constants ——~—

together. l'_ﬁ: dored

-2~

Factor the perfect square trinomial inside the
bracket.

-0 (1) 4y

-5

(s(‘-"'i)QL + |

Practice:

Veaey (-1, 5)

1. Convert the following quadratic relations into vertex form:

a) y=-3x*—12x+7

D,
:—3(x"+ux) + 1 Li"{?’;l

= -3y typayy)+F

__-5(xl+uy+q)+lj+?-

-3 (v2) 09
\fertey (—2,(9)

=y

:-..-‘1 (Yz-l 3)( 4625 - 6.2')')
L (X 45% +625)- 125

b) y=2x?+10x

20+ 45¢) D> 5225

Verbex (2,21)

W\
\ <J

(25) < 625

—_2(5(+Q-C)2-l2.‘§—

2. Determine the coordinates of the vertex of each parabola.

a) y=x>+8x+23
= (8¢ ) 23
= (X +8xtlb1b) 13
- (Xl'ngHb)‘ (6423
~(v+y) 7
VI(-4,7)

b) y = x* —16x+44
< (M) +4Y
= (™ lbx +64-64) + 44
< (X“loxtby)-byt4y
= ()(-3)7’_ 20
V(819

V(-1.5,7125)

c) y =-5x%+60x—-187

=9(x™12y) -18F
=5 (42 +36-36) -I7A
] -’g(x7'~12x+3(9+ 190-181

< ‘6-()4 - 6)?"" 7

Vb, ?)
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\ 1) its direction of opening and the y-intercept (from the standard form)
il) the coordinates of the vertex (by completing the square to obtain the ve orm)

iii) the x-intercepts (factor or use the quadratic formula to solve the equdtion 0 = ax® +bx +c).

a)y :[><2+12x€@")a':mt a=1
=(+2) + ?f f_v

-(x+l’2s(+3b-3 +25 f‘
= Get) - \/m-( b,- n)

3. Graph each parabola by determining:

b) y=2x*-8
Al ™ Stps=ax/(1)3:5)
=2 (x-Ux+y~ )= - 2x(h39)
=2 (X*-Ux+y)-8-
= (x-l *—q \/gH»ue( Q-Cl)

c) y=-3x>+36x—103 < -)-cPJ
=-3 (x"-12%) 193 249 -5

=

=-3(x ™ 2w +36 -36)-103
==3(x* | +34) +10€-103
r A e o~
==3 (%~ 6)"4S V(bp)
¥

4. A ball is kicked into the air. It follows a path given by h(t) = —4.9t* + 8t + 0.4, where t is the time, in seconds, and
h(t) is the height, in metres.

a) Determine the maximum height of the ball to the nearest tenth of a metre.
b) When does the ball reach its max TBIgT?

0) h({)——u‘?(k"—lmle'z =-03
=LA -1t +08y- 069)/;’3’3 = 06

- At -16t+06¢)+,2 4 +0Y ok

_-ya(t- 0%) « 2.9% ]

b) \ertex (08 ,2.‘%8) 2.99 1

Tlne, ‘O‘Q“ (eachos ,-"S NAX hc‘j'fh.-} of sm
w 09 seconds
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% 'f:'mz.
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