Teacher: Mark Fluit Course: Grade 10 Mathematics 2016-04-29
Exploring Quadratic Relations

Linear Equation: O - g@ 3 Degree: 1

Quadratic Equation: O': ’7((2:)'1' o ¥ -3 (standard form) Degree: 2

Pﬂf ab 0\0\ — a visual representation of a quadratic equation. Looks like a “U” right-side up or
upside down. [+iscatted=

A graph of any quadratic relation_of the form Y=aX *tbxte , where ¢* D, is a parabola.
Parabolas have a vertical |AX]S of S yranmefty with equation x = h
a reveals the direction of o‘ﬁe‘mﬁgﬁf the parébola.
When &2<S | the parabola opens up.
When o¢ © | the parabola opens down.
The constant  C s the value of the y-intercept of the parabola.

Important points on a Parabola:
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Make a table of values and then graph the following equation: Y /
2
y=x"+6x+8 Label ALL important points.
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Factored Form of a Quadratic Relation

Factored form of a Quadratic Equationis = & (’X - 5)(’X - t)

where s and 7 are the Zero$  or  ~x-attreopts and « is the stretch factor and direction of
. {
opening.

1. For the following quadratic relations:

i) Determine the zeros - How 7 factere § for—

ii) Determine the y-intercept (¢) oc when x =0 _ s1%
iii) Determine the equation of the axis of symmetry =" > K= T
iv) Determine the coordinates of the vertex - F}uj in the a.5.5.
v) Sketch the graph 3
y=x"+10x+16 3 4T - \0 y=7x"-53x-24 ’gi*gd-; '7"('8
7 =L

-\

)ye (x#8)(ard) * = yy= Tat-Seraze -2t SEFT

_ N x-(2 - :th—:?) 3 'X"g)
3:1;\((:(’ Si)((z‘(;?) \Jj‘: (7£’f:3)(7c-'g)( jzﬂ(’X’S)("'TD

zeroy arg -8 a.\& - \0;7(1+%)(1,g) y 8
ll) j;(O)‘&*IO(O){"l‘ ) Zeros are - 7} a'\:l . |
gzlo gt el WYazo: y=7(01%)(0-8) = ~dfsy-int

W) x - -__3£1D:_+_9,_ 3.3

ZIX: 3-8 |
V) y = 7 (3.9 + 3/})(?3 -3)
1.9‘9-'!2"{.3?, VQ(+Q)r C?.?i'IQLf.B.'L)

The axis of symmetry can be found using the following formula: = i_:ii

Zeros occur when y = 0. y-intercepts occur when x = 0

The vertex can be found by plugging in the x value of the axis of symmetry and solving for y

po ﬂ'(r(o cS\: “’ﬁq Zeros./lv/ac‘h:rea{ Forp .
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2. A parabola has zeros at -3 and 1. There is a y-intercept of -2. What is the equation of the parabola?

j:’. Qa (,7(.-5)(7, t) Slt cre the 2erss /'x-w}c}-

S < -3 s‘tf"n
Y= 0\(*)("3)(7('[)

\j;q (”7(*3)(7(")

P'uj /" (O]'l>
)= a (D +3)(O -1)
-0 = 0\(3}(’\)

"J-:- "30\
3 -3
3— - O

3

®\J = %(x%?ﬂ(%")

W) s=1, €73

@y: o (x- \)(’X’g)
g in it (neta2er)
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Stretching and Reflecting Quadratic Relations

The most basic quadratic relation is (V=% ’ (aka the '0 acerd ‘F“»r\(, ion )

To understand the concept of Stretch and Reflecting, we will be comparing it to y = ax?
=
6+(c’§ﬁ|’\ ’Cﬂ tor

Let's compare the Table of Values for y = x* and y = 2x%

We call “a” a

loi’?(’z' \JZJKL
¥ 19 XY
o [Caqt | S [aly' -
-yt e QY -
0 | (o) F o |2
Cloytp IR
9 "j*f[ a ) .:1(“"5
U~ T

The a value transforms the basic quadratic by Mm“': p'ug;lz\. 4
l L

the y-values. We call this a

2016-04-29

stvetch by a factorof & .
=t
Make tables of values for and J’:‘ZXZ . Then, make a sketch of the graphs.
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Summary:
’j:- $ o < O (ﬂ-Cja,‘hlIC) -) OP""‘S (LDU-’W
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Translations of Quadratic Functions

Another word for translations is

Make a table of values and make a sketch of the graph for the following equations:

Skfﬁ?‘s

y=x’ y=x"-2 y=x"+3
N f
— — —_— L. /
1 [ “ | 22| 2 A
_u i ~ | - '4 _ | N 1 1(
6 | © 0| ~* " g \ \ /J /
[ | | - © 3 :: /
2\,_{ 1 a\ \ L’ 446443 ANNAS 4 g 71 48
- Samt shape Lt 4 ]
-Samt H "fc "
— A,ov-’n, o - "E 3 e
Make a table of values and make a sketch of the graph for the following equations:
y=x y:(x_z)z y:(x+3)

) | Y 1 |10 S It A
j -] 9 \ )
S O ‘ -4 ,

o | Y 1
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Summary: ')C?’ v ) K>0 w¢ move up

k\d' O e move c;lﬂudl\
Mmoves o ‘Hﬂ IQC*/”’)’”*




The general form of a “shifted” quadratic is:

j; (chk)L + Kk

_ 2
Describe the translations for » (x:_l) 3 . Then make a sketch of the relation.
A,
(<) ciqx b & Dup 3 (9 :
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Describe the translations for >~ (x -3_2-) :._4_ . Then make a sketch of the relation.
- okt 2 € bdown Y
\j =X _2 - -H )
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Putting it All Together: Vertex Form of a Quadratic Relation

The general form for a quadratic in Vertex Form is:

where A is the stretch factor (and/or flip)

(93

and theEint h, k) is the vertex of the parabola.

Fill in the chart

QA («*k)1+ k

Y= o (x-h) 1k

y==2(x-1 +4

y=3(x+4)+2

efra’AU‘Standardform v,-,f‘;b& *L{X b v= ’x?’-—(nc +9 \«)5-3'761'4—2%: yso
stretch factor o ~ X ’ 1 3
Vertical shift | wp 4 nene up
Horizontal shift W (l‘;u 1 right 3 le $+ 4
J I

vertex (k‘k‘) ( I 1"‘) ( 3: O) (' Lf‘ 2)
Equation of the _ _ _ _
Axis of symmetry x= x=| x=3 x4
y-intercept : when x> © L 9 So

lou\- ot Max/min value Mmax "i mn o min

o~ Max/min point Q\,k) MY C ,1 “[\ wmi A ( 3,3) ma (-4, 3)

When graphing, you must 5 ’F’ﬂ ETC "( first,then SHIFT

\3:
J:
9

-
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y >
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-QL(x-)(x-0) +Y
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~ax 4w -2+
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Graphing using a Table of Values

B 2
Example: Make a table of values for V=X * then apply the transformations for * 2 x-1) ~ % to the
table of values. Finally, graph it.

Graphing using the Sketch of the Graph

(W
g

andihe y's

S TS s dt Ydoun
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Stretek o  Shife 1049
x A () right 11 (x%)

— 2
To sketch 2~ —3 (x+4)+3 start by drawing a sketch of y=x’ . Then resketch the graph applying the
stretch. In this case, a isi -3 ’_. Take this new sketch and then apply the shifts. In this case shift the x's
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Vertex Form y xX* T,

Convert from Standard Form to Vertex Form by finding the zeros, EOS, }and the vertex.
p— T

2 Ly ‘Fac’i‘w L)fle i e Ao g

y=5x"+60x+175

O ;SR o Dy faz

7 45
( Y z XE;“ Y= S(((afj)(-(a+§>
> § (X +Pxrs = SO+
%: a (= 5) (?"9) 3:—6
~— 2eros
TLelos - -] and -5 m:f[a
@A-O-S.-‘ ~x = ':__?...i-:——c—, ’rlf::‘~(,

sk < 1

Find the Equation of the following parabola.

¥ S+€f‘: ) ‘ ( b, f)
L Qe et O gy
: FT 0 apvete fore 3 ) -
() glug in o ofher y=a(x+a
Pujf,g,'ﬁ-f' @ (""l,’g)
x
(3) solve for & 3 za(-1+2) ")
@H’.dc Hhe €1M+ on ,g;q(l) -
) 9.3 e -\
..2 =__j_'_9.\..-
Y
' =

B 4= x4 -
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Completing the Square
from section 6.3

2 ) . =a(x=h) .
y=ax’+bx+c can be written in vertex form ¥~ (¥~#/" *¥ by creating a perfect square — called

Completing the Square.

Algebraically, we consider squares to look like this: 5%,25
24 is NOT a square, but we can add 1 to make it a square like this:
2
LY = (Qbi +O—\ =5 -\

(x+2)2 =x’+4x+4

Consider:
Gy Note - 1) (= '}9)
x4 4x is NOT a square, what is miss_ilng? ﬂ
z
('x x +4)-Y = (xr2) -y
Example Steps to Completing the Square
y=<QXZ+ 12x-3
D :j - 1(11- 4 6,‘0 -3 1. Factor the a from the x° and * terms
T
@t) ) - (3 2 _ q . od C
—\ - ) = 2. Use the coefficient of the 2™ term, divide it by 2
a Z and square it. Rewrite the equation by adding and
tj =2 (7(7' +6x Q- 9>~ 3 subtracting this term in the brackets
-
@ _ x +9) ~ \g -3 3. Move the subtracted square outside the brackets
V- L (%" b ) by multiplying it by the a

T -
@ j_: 02(7( L}) - &\ v 63 ) J\B 4. Factor the perfect square and collect like terms
hyore (¢ 33)(x+3)
4
Examples — Complete the Square and State the Vertex l o © '
y +8x+125 | i . CWPL?Q?
@ b= 1 (% {_g}) U {{Z »f'&e S?U-a/f-
(L) (=l
®(3/) s

9= 1 (x*+8x +lo-Jb) + /S
\—__//)7

(& y= 1 (x4 dnt o) ~lb +15
(D) y= A (x +0D" =1 v (-1 -0
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y[% +12x-7
0, 3—-.2(7( f(o’X) 7

><..,.—)~3)l:‘T
gz 2 -ex19-9) 3
7
O\.j“ 2 (x* ’Gx’fcﬂ Flg-1
@gw'l(zm)*“ 0(3)“

=17
y%}l x*+6x+5 e }-;, 12
2 &x{:
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