3 Exploring Quadratic Functions: Effects of a, b, cin
standard form
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FOM 11 Ch 7 Day 3: Standard Form of Quadratic Functions

What do you notice? What to you wonder?

-
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) g‘t,,‘ Gu‘) y= —x% +x+ 2
Observations ’
Graph: L he Graph: 7ua Jrq-‘\'c ) PAM Ln(
Equation: j T mX _‘ L whrm:
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Slope j"’""""’ﬂt
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Standard Form of a Quadratic Function

y=ax?+bx+c

where x is the input variable; y is the output variable; a and b are coefficients (a # 0),
and cis a constant.

How do the values g, b, and c¢ affect the parabola?!

MBF3C
— -\ Uo2A12
THE BASIC paRABOLA |
Equation | \y=x |\ ’/
Table of Values 4 ]
X ¥ T 'y
3 (-3 =19 H ] 1
-2 (- =Y \l g /
-1 1 [
0 o 9 / L 'P'Z
1 { P /
2 v yupi .
3 7 D=l | 2 ] i
Fill in the following information
about the parabola:
What is the What is the What’s the “step pattern” of | Over | l'r
vertex? Direction of the parabola? (how do you -
(0y0 Opening? move from point to point, | Over | 31
Up starting from the vertex? — —
and it doesn’t matter if you | Over | < 1
go to the right or left) -

Since all parabolas have their “over” steps the same, we

usually refer to these three numbers as the Step Pattern of

the parabola

So, the Step Pattern of this parabola is _‘ ) 3,5, 1, .o 1

alweys go over byl
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MBF3C ho—, 4=4, ¢=-2
U0z2A12-P2
PARABOLA INVESTIGATION #1
Equation | y=x+2 /
M
Table of Values \ 9 / = 1
E y R
3 (=3)412= 4=l \ 1t
-2 3 : /
-1 3 EEAM WV
0 <2
1 2 A&/
2 o !
3 U] -3 E"z ]
Fill in the following information
about the parabola:

What is the Direction of What’s the Step Pattern? Over, [ 1%
vertex: Opening? Overls 3 1
(0,2 wup Over 17 s?

PARABOLA INVESTIGATION #2
Equation J y= x -3
- -
Table of Values
x y
-3 {’;)‘.3:1';=6 1 r
-2 1 \
-1 -2 \\ II
0 -3
1 -2 \ /
2 ]
3 o = |4/ 3 &

Fill in the following information \

about the parabola: = R
What is the Direction of What's the Step Pattern? | Over 1 (1

vertex? Opening? Over 1 31
LO,-i) ue %} Over 1 st

Observations:
The value of cis equal to the Lj-m~|-era11’
ltm_oves the parabola _up or dewn ¢ unifs.

)
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ruye 4 oo

If ais DOSI‘hM

, then

paAlale @pens UP

eF3 "'l?rf )A<T A
¢
oaaz.pa | PARABOLA INVESTIGATION # 5
Equation | y=2x | S
llcz " # u',, C’-‘)XS_
Table of Values g /
X y 3 =
-3 2(-3)=2(1)<11 BN NASPR'E!
-2 3 o |/ '
-1 2 o)
: 2 )+4 NFIETPESE-YY
2 2 N ' '
3 8 =z
Fill in the following information
about the parabola:
What is the Direction of What’s the Step Pattern? | Over | <
Venexg Opening? 2% 1)2X 3,2% S | Over | 6
(010 © 2, 6,n Over 1 /0
PARABOLA INVESTIGATION # 6
Equation | y= -3x }\
a=-3 AL 3Ix/|=3
Table of Values AN
X y 3
_3 _‘?7 oy \ ~mN 3)‘ 3 = 7
-2 =12 0] A
-1 -3 I A
0 Y | -1
1 =3 I ”
2 S1z 210
3 27
- /Jl
Fill in the following information =
about the parabola:
Whatisthe | Directionof | What's the Step Pattern? | Over | 3
vertex? Opening? ~3Y [/ -3Y3)'3X S~ | Overl 9
{0)0) D"w'\‘ ﬁ Y _ _,~ | Overl /< I
5 1T mave dowm wad
Observations * ”—'7"7"'“ sang

g

, then

Ifais 'Mﬁa ‘h\l"
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Parabola Investigation (where a is a fraction)

Equation:
1
y= :_x2 3
10+
Table of Values: of
X y 2 2+ 2.3 B
-3 (=19 i
-2 R ar } 2.5¢
~/ 0. 20 Sy
1]1[][]][]1‘]‘1‘1]01.Q1lll\
0 % 10 -8 -4 L 4 B 8 10
l 0.5 2k
2 2 4l
3 V.5 sl
8l
10+
A - {
Whatisthe | Direction of | \\ hat’s the Step Pattern? Over 1 0.v1?
vertex? ! OpenmE l z2xl L L x3) ‘é X Overl | /.1 7
[@_L | M i 4) oy , M’,, 25,.. Oxer I - "f__-_fmf_
Observations 44
Ifais ' rachn betwes , then yabila is w\‘ﬂbf
Ifais_ >4 , then pan\l»la ‘S Hhonner,
<~ narrw’
Example 1: Find the y-intercept of y = —3x% + 12x = 10
The y-interceptis _ ~ — -
The parabola opens up because __Q .A:-. Nneg (- 3)
The parabola iswide because q Lo no:F aﬂ-ri/m Aefwerm
~1y)
( ok a?l)
—BX" Summary:
a,b,c Effectony = ax’> + bx + ¢ Example/Diagram
a is positive 0 P‘"U ur A\/
0 pensS DowM
a is negative F "/\‘
a >4 Parabola is narrow Y /1
a<-1
~I< a< | Parabola is wide U (\
(Betweon~(41)
| ¢ Y-mttrast ¢ —'_'3&97_
sep pattorn: 1 a x/,ax3, axs,
I ais ney, :mw d
Alweys mwe o0VEZ 671
CUIVE LA, LUY D JLUNTUUTU ronnn v Wuuuiduc runcuuns ruyer oogo
Example 2: Complete the table.
‘ ‘ Quadratic Function Value of @ | Direction of | y-intercept | Step Pattern
fraoffirinnt | Ananinea laer 1 2 & \
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Example 2: Complete the table.

Quadratic Function Value of @ | Direction of | y-intercept | Step Pattern
(coefficient | opening (e.g.,1,3,5,...)
, of x?) (Up/Down)
—42 _ -
a|y=k?—4x+5 i U g /,3,3
b y:e-kz—Bx—lO -4 A -/0 __/)-3},7
I < 4/ 63 | ¢¥,123

by, Ix3,

My S

= 4{2 —32x+ 63
narve

/'&M
int: Expand!

efp=—2(x=10)243

Example 3: Graph parabolas with:

-1
a<-2 a) y =~ b) Vertex at (3,4); a = —1 c)vertexat(-2,-1),a = 2d) y:?x2
Verdexa {(0,0)
- 10r 10
2 X | = —2 a) ol 2) .
—Z %3 = sf A
—Z Ys’ ==/0 4+ 4
2_ 2 A
08 6 4 2/N2 4 6 810 ‘W6 6 4 2112 46 810
i 2
4t -4
HF
Br 1w}
-10‘: gt
6} 6}
c) 4T d) ar
2t 2t
08 6 42 | 2 486 810 08 6 42 | 2 486 810
2 2F
.4: .4:
BF BF
8t B8t
10} 10}
v y
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