3 Standard Form of Quadratic Functions
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Ch 3 Day 3: Standard Form of Quadratic Functions

PreCal 11

What do you notice? What to you wonder?
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y==x+x+2
Observations l
Graph: L ing Graph: FMb Q

Equation: j = y? x +b Standard form: j= ax?® +bxte
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Standard Form of a Quadratic Function

where x is the input variable; y is the output variable; a and b are coefﬂcients(Z
and c is a constant.

y=ax?+bx+c
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How do the values g, b, and ¢ affect the parabola?!

MBF3C
—— S - - U0z2A12
THE BASIC PARABROLA
: — ! ] A T T
__Equation | y=x | f¢ ?_ ! -
I - |
- "'Tal'i'l'é'bfValués“ ] | 9 '.’
X \ 1 [
_-3 (ti)fi)____? 3 | aps
-2 (.1)‘- - - bs b ‘_. —f
-1 1) = “ a
1) 1 | [ // ]
0 O l 1 1 —¢ PI
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2 — i ' A
- ? : 4 A Ap/L >X
1 \ R EES 2 3 9 it
Fill in the following information 11T J T
| about the parabo]a: .
What is the What is the What's the “step patiern” of | Over 1
vertex Direction of the parabola? (howdoyou | — | 11
[ 0,6 ) Opening? . | move from point to point, Over | | 9
up v starting from the vertex? — — 3
and it doesn’t matter if you Over 1 5 4
l - | _go to the right or left)

“Medhod n.f Dillerences”

2m of

Since all parabolas have their “over” steps the same, we, /
So, the Step Pattern of this parabola is f!, 3 5,3, -0

Domain: {’(

Now let’s look at TRANSFO!

usually refer to these three numbers as the Ste p Pa
the parabola
R :
lrer} Fre {yly > 0, Yyers
[IONS, which change the LOCATION, SHAPE, or

ORIENTATION

of a graph!
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y= ax®4lr4c

MBF3¢C -
UO2A12-P2 Hew™ a4, be002y
PARABOLA INVESTIGATION #1 y F
Equation | vy=x+2
Table of Values \ s 7
x y=xHT N ]
-3 (~3)42r912 =) 7 [
-2 6 J
-1 2 A
0 2
| 3 2 -
2 4 i
3 ll 3 -2~ 2 3
Fill in the following information
about the parabola:
What is the Direction of What's the Step Pattern? Over) | /1
vertex? Opening? Overd| 37
(0) 2'3 ure J Overlb, 57T
PARABOLA INVESTIGATION #2
Equation | y=x-3 N\
Table of Values /
X y /
3 (-3)->+ 6
2 I ¢
-1 -2 \ [ [ ]
0 -3 \ /
1 -2 /
2 ( 1
3 6 - 2 - z Y {
! 7 T
Fill in the following information LA
about the parabola: I
What is the Direction of What's the Step Pattern? | Over1 | [T i
vertex? Opening? Over 1 37
(0 i"’) /} I AVRE Over 1 T

Observations:
The value of cis equal tothe ___ Y = jA ',frc&_pt' .

7
It m_oves the parabola —_UP or DewN ¢ units,
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y= ar*® -H»z-K

MBF3¢ l’l.’"l a= 2 ’ (‘:a
PARABOLA INVESTIGATION # 5

UQ2A12-P4 (
._._._EQE“_‘_.‘..iP“ l Yy Az EEEE l '} Y + pl=sxZ
o TableofValues | A

x |y T \g ~—1 -
3 ORIV, E \ | HEE
— ?_ bl s | bl=3Xe
- 2 RN | |
0 o NN :.f /
5 2 IHEEEE N upzl=] Ix2
— — b4 ! [ ] NV |7
3 e - ..'..__ : | ' “D-1 -l [
I 2(qrc 32 EEEN :
Fill in the following information T T T T 17T TT

about the parabola:

What is the | Direction of What’s the Step Pattern? Overl |
vertex? . Opcnln 0 2w, 2 X3 , 25 Over 1 (A
{010) 5 45 i "’L © (o b’° Over 1 ]°
PARABOLA INVESTIGATION # 6 move 4p A X '
ax 5 ete
Equation | y = _3x | | L
= .j q ~'. (e \ t .\ 2
Table of Values ] - ( i -
x Y ; > \1\ ) ]
-3 “2?‘ T i N
e A e
I -3 I’y A
(U o o
1 -3 -7 l
2 -~ 10 ;
3 27 | ] ]
SN .- l i w ] x |
Fill in the following information $
about the parabola: o
What is the Direction of What's the Step Pattern? Overl | ~3 |
vertex? Openm%\ -3 X') 3r33vs | Overl | «~g {
( 0,0) :.DQW -3, 1,-1S Overl -)5 1

8 Nlaq-l-.vl moet dewmweds
Observations

If ais Posi'h\”» _then Pambob OINM) up
Ifais ,ngjg«l-l\f‘ , then pmq éola open oy

t Redledd abad Hx-avws.

a<i ‘ ‘H\‘ aca bl gr‘f ".\'hhv (i 15 Wr-HaIb
f =Xpanded)” %, .{Lw
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Parabola Investigation (where a is a fraction)

Equation:

1
— 2 10
y=3* a=L ~
Table of Values: 2 ~
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1 [
y= _x2 _ L 10 [
2 A< L
Table of Values: 2 -
X y I 2.5
-3 163) = 9.5 i “’, £
- 2 {(_z)zg 2 : '-1’ .
—' 0.( l}H'l‘Pl ?’(1 A =
L. 2 4 B 8 10
o 0 L
| 0. [
2 2 N
3 ys [
; Af"ﬂys,qgj""
What is the Direction of | ‘What’s the Stcp Pattern? Over 1 0.5 |
verte.j:’ Opening? I %X ')' y3 )ix §)- | Overl | 1.sv |
e (0,8 _up_ | bos, I§ , 2.5, [ Overl | 2.5 |
~r
Observations Biass z’ “,‘_ ’ %; e

~1 4
Ifais ,Pndw\ "“'”“ , then Parnhla is widen (" VIr',T(ally anprn:d)
Ifais $i oY <i , then e " narew (" Vlrhall, CVPln/ll/gf-ﬂ'k'Aoly

Example 1: Look at this quadratlc functionl: y = —3x + 12x ¢ 10
The y-interceptis_— /O —

The parabola opens up@ecause ars =3 ( ""“)
The parabola is narrow/wide because Narrv - Vlr—h’a[(’ < xpa hk l-.l

Summary:
a,b,c Effectony = ax? + bx + ¢ Example/Diagram

up \

a is positive
J Ts redleclod
a is negative Dow 4““'!,_,,,5 A
a=1 no chense
ad>i Parabola is narrow. We say it is ‘
a<-4 [ Kas (clly wpon&/,&-f-rrlr/w/

..l——"t Parabola is wide. We say it is
! ‘< ag) | Verdicdy compresed

‘ Y- -\'fru'),t' —%v‘L

Step Pattern 1 GY4,4X3,GY§)'~‘
4 (mavt dasnwands if regehw!)
*r qlweys mow ovor |

—_
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Example 2: Complete the table.

Quadratic Function Value of a Direction of | y-intercept | Step Pattern
(coefficient of opening (e.g.,1,3,5,..)
x?) (Up/Down)

a|y=l?-4x+5 1

\J S | 1,36,....

b |y=-4?%—-8x—10 -1

40 | =1,~3,-5,..

c |y=4x?—-32x+ 63 (/

4
-

b9, 12,20,.

d|y=3(x+7)%2-4

Hint; ;
Hxtrmcdwy |3

=3yt Yax t1y -
=3x%4 Y2x +1y3

;X /;3)!5)3)(7

A
v 43 Ix | ,4%3 4V
\/

143
3,9 /5, -

)

LA ID=T0R2—

Example 3: Graph parabolas with:
a) y :(—2@[3) Vertex at (3, 4)
; vecter (%)

-1

c)vertexat (-2,-1),a = 2d) y = —x?

2

Shers .
-2v l='2-a) 8 b) 8
2¥3 = 5 6
2XY 2—'0 4 4
2 2
W08 642 [[2 4\6 810
2
-4
31'11)' L
10
o 8
6 6
c) af d) 4
2 2
06 642 [ 246810 08 6 4 2 | 24 6 810
2t 2
4f 4
6t 6
Bt -8
-10f -10
OMI'/ i&
|
3 €,
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