2.2 Quadratic Forms Standard Notes 2022.notebook November 10, 2022

Jordan and Emery are rewriting the vertex form :

of the quadratic function y = 2(x — 4! 4+ 5in ﬂ@’qd" Emar?:

the form y = ax? + bx + c. (! I —-) y=2x-4)"+ 3 y=2"01+ 5
V2 2-87+5 207 -16) + 5

Drag the slider to reveal the rest of thei 7) . :

solutions. b \ = sEsa= G S

dx? - 32
dx? - 32 w ? @ L 9-7
A. Communicate Precisely Did Jordan rewrite the ‘ e O\ \J/
equation correctly? Did Emery? Explain. _ )
0,6%) gl
' /

TJordon did i T E,\_\yj aﬂ?l]ecj exponant
\r\(_o(retu he d:i83A bulked N Lar(ec.‘Hy
B. Without rewriting the equatt\ﬁ—m QW-B Q‘ (X - LD’L-"S

you prove that Jordan or Emery’s equations are Q( «L\ X ’L(w + S

not equivalent to the original?

Plug in O andsec it yor  AsE quintle)4S

jﬁg- Ale Same Value AN B
AxE-8x 11¢) +5

y-2(0-4Y45=37 — (0 37) W NoxF 2345

How can you find the vertex of a quadratic function written in standard T
form? ZX . ('(. X .\-31

s e —

-Inter: o
(0,0

Try It! % = ax’i bXx+c¢

7
1. What is the vertex of the graph of the function f(x) =X2—&Q+€
Y-Intercept: Axis of Symmetry:

:\ -5 _“83
(0. =) yegelh
(S) \O'-’§

:—37—_ » _ S
C=§ Y:L\/‘T% 54

Axis of Symmetry:
Y = =b
O
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Try It!
2. Use the key features to graph the function f(x) = x? — 6x — 1. \

Y-Intercept:  Axis of Symmetry: Vertex:

(0-)  x=C2 £6)=(74l5H )
26‘ 2)=9-18- \

X~ 7  f)=-a-I

X =3 #(3) =-l0
V: (3,-10)

ax |
\
The graph of the function f(x) = —10x? 4 700x — 6000 shaye the orofis 8.000 .
a anygarns for selling headphones at different price w : by mMma X P ('b'c ’ ~ (j o-p
@\e company can expect to earn? 6.000 Z Ve.( I'C
a X

—

V=_ (700) Ej: -0 (3?}14-7()0(39) -LGD..E 4,000
2(-19) -

o

250+ 24500 -p000 %09
x — -700 0 X
— 0 20 40 60 BO
Lo et is at (35, 6250). h o
— © . The selling price of $35 per item gives the maximum profit o
X< 35 maX P $6,250.
Try It!
3. A water balloon was thrown from a window. The_height of 600 y
the water balloon over time can be modeled by the function 500
y = —16x% + 160x + 50. What was the maximum height of 2 s
the water balloon after it was thrown? k: ’
+= 300
=
&
¥ 200
100
X

0

-
0 2 4 & B 10 12
Time (seconds)

y= ~{6d) y=-16(5Y+IKD(5) 150

-
X —mul° Y*: -409o +300+%50
T =32 ~ 40O #%o

) @««/%;0 FY max heo gt
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Try It!
4. What is the equation of a parabola 'tﬂat passes through the points
[27 —12} (—1 —15} ( —4, —90]

15t nd ) Bre

Y=ax rbx ¢
gj———L{y L S X +=£&

_ ’2_:-‘{0/1\0
p-n-a e @RI

(12 =4a +2r) -1 9 =2 b AT
12 =-Ua-2b—C <3 A -2 \2a-

@® -5 =a (00 e Be-ca C)-} 3¢4) 3

IS o bt (PDReNR) 3123k

-15 = -3l
(©) 40 = al-4) L bCH)FC ,7_2_ ,\,33— \5

40 = loa -Ub +<C
Y= -UxHSy —( :5 O*éﬂ*ﬁ
IS =-4 +¢

-6 =




2.2 Quadratic Forms Standard Notes 2022.notebook November 10, 2022

Try It!

4. What is the equation of a parabola that passes through the points

(2. —12), (=1, —15), (4. —90)?
@ 12 = a(V)+u(D+C -\’L Ya QU +C @ 24+ &@*
e r2bre )2 @ -aba +2% 40 [ba

@ 5 = a(—} J-b( )) FC “IZ Lo +?>C \H 2"{0+3> -]
C‘|5'0\ l°+(’ 2 L{Z:(oo\
@ 20 = oLl e @)Y= 240
-q) = |ba -Ub +c 72 =84

@%\%L

- 2:

Y- Y x -3 X +:22 _47= 24 +3¢
A ek

O h=a-btc

15 = (- )
-15 "—b \ §

3 --b

2=
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5. A fan threw a souvenir football into the air from the top of the bleachers
toward the bottom of the bleachers. The table shows the height of the
football, in feet, above the ground at various times, in seconds.

Time (s) 0 02 04 06 08 10
GELLIEI 10 11.76 12.24 1144 936 6.0

If the football was not touched by anyone on its way to the ground, about
how long did it take the football to reach the ground after it was thrown?

Buad rate @eﬁ cession
S f> USing a List (oming vp i ¥h Ahe
Lor Tl gb, Quadiatyc E?\Jﬁ-\\bz\ Maat mabhes date

D i ShaT )
Z) ‘[;—n \-V‘ Yo Se,\eo\‘ Edi+ O\T—Ib/
2) Pur n X Values Sor L Y = (2
O‘I\A U VU\JQ £‘Dr’ l./l
Y) clide Skt ¢ Jacn (=10

! \
5> Pv(or Yo e (_.‘13\/\\_ L Calc WHZXHOJ
G) A(ro~ down to ©3 Quo‘égaj

D Click Eator v
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Standard
Form

Features
to graph:

OX FOXHC

aT—; b’—g =
1.f(x)= X2+ 8x+ 6 2.y =x2+6x

(0 /6

-Intercept:( 0Ly~ Y-Intercept:

Dilation: =2 > shet"2Z pijation:
o3 P95, hve

~tion ‘wo down _Reflection/Opens: up or down

. T (®
MAxis of Symmetry: X = ==

2)AXis of Symmetry:
¥ -

=22:-2
“Ylug in . S d .
M Vertex: ?aﬂm é,;’ %Mertex.

‘m 7?562)2+8(_2)+"Max or Min: ‘

-2
y\/ - (L, '2:)

(f l‘/\.’-

__>°o\‘-1

[3.h(x) =-3x2 +15x -4 4.g(x)=-x>+2x + 4

Y-Intercept: (Ol'q) 3 Y-Intercept:
Dilation: Si/eteh 2 Dilation:

@Opens: up o@ Reflection/Opens: up or down

Axis of Symmetry: )(—_—-Qf—(‘_%-"_/—g Axis of Symmetry:

‘X:(Q 3‘235 X=2.5 Vertex:

Maxar Min: N Max or Min:,
y: 3@ HSCSHE
Y537s
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Homework: Standard Form Features to graph:

5.f(x) =-2x*-4x + 6
Y-Intercept:
Dilation:
Reflection/Opens: up or down
Axis of Symmetry:
Vertex:

Max or Min:

6.9(x)=-x*+7x-8
Y-Intercept:

Dilation:

Reflection/Opens: up or down
Axis of Symmetry:

Vertex:

Max or Min:

7. f(x) = 0.5x% - 3x

Y-Intercept:

Dilation:

Reflection/Opens: up or down
Axis of Symmetry:

Vertex:

Max or Min:

8. f(x)=-x* +7

Y-Intercept:

Dilation:

Reflection/Opens: up or down
Axis of Symmetry:

Vertex:

Max or Min:
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Savvas Workbook pg. 38

1. What key features can you determine about a
quadratic function from an equation in standard form?

2. Error Analysis Cameron said that the y-intercept of a quadratic function
always tells the maximum value of that function. Explain Cameron's error.

3. Vocabulary Write a quadratic function in standard form.

4. Make Sense and Persevere Why do you need at least three points to graph
a quadratic function when not given an equation?

5. Find the vertex and y-intercept of the quadratic function. AND determine if it is a

maximum or a minimum.
y =3x?—12x+40

6. Find the vertex and y-intercept of the quadratic function. AND determine if it is a

9 maximum or a minimum.
y=—x"+4x+1
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7. Find the maximum or minimum value of the parabola.

y=-2x2—-16x+20

8. Find the maximum or minimum value of the parabola.

y=xr+12x-15

9. Find the equation in standard form of the parabola that passes through

the points {O__ 6), (—3__ 15-];and [—6= 6].

10. Graph the parabola.

_y_?g'}-l—ﬂx—?

November 10, 2022

11. Graph the parabola.

y = ~2x2 4+ 4x 41

4

p
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a=1 =g C=( — 2
Standard f(x) = 22 + 8X + 6 y=x +b(_3x B
Form O b) Lol b=b (=
Foat Y-Intercept: ( o2 Y-Intercept: /o O)
Catres | buation: SV ebn by Dilation: sne
to graph:
R.eﬂecﬂon/Opensr down Reflection/Opens: @ar down
Axis of Symmetry X = "2% ,fAX|s of Symmetry: y= 2((‘3 _24
Vertex: ( X=-2L  Vertex: (3 6\3 X=-3
| 2(2)ﬂ8(?.)+6 A
| 2(4) +-16 +6
¥ —l6 +6§
(=2
LA S L CORTAS
: i Y qQ-\¥
~ ‘_q A.' \«'ko,\ az\
o | \),o’\_
h(x) = -3x* +12x - 4 X)=-x>+2x+4
O=-3% b=-Il = 9%)
Y-Intercepf (o,-‘ﬂ Y-Intercept: (O )

Dilation: g3,<+c 2% > Diation: g,

/Opens up or OR /Opens up or@
A Ty /\e&q 7 ymm@ry

XiS O Symme L (- l\ =

Vertex: _Za_ ~§(—)Vertex T200 -2

| (l 40‘?) X=3-~¢ (‘ > X(’)'LZ(M
’ <)y FLG

i y"s(‘l ?)?_‘ Y“l 3)“" ’ =\ +‘Lr+tl

: on/l do—n

Y= 972 +19.8-4 b oL,

l \

7 é Og « | oV

doun
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Homework Key: Standard Form Features to graph:

1.f(x)=-2x2-4x +6

Y-Intercept: ,&3

Stretch: ov=-1 Steedh ‘oﬂ 2

Reflection/Opens: up ord

Axis of Symmetry: 3 - - b

Vertex: ___' ,

- —
=t

v

Things to do Today:

1. Personal Chat: How did
your first final go?

2. Check your homework

3. Open or print the 2.2 Quiz
Review guide

4. Complete the Semester
Reflection form assignment
found in Teams

Stretch: g = 0,9 Skl nk bj Z
Reflection/Opens:fip)or down O pos. “hwe
No pens(@ A : £

Axis of Symmetry: Y= = —‘— = 3

Vertex: (5”—"[ S\) Z 05‘)

| \j:OS(s)Z'B(B)
i

2.9(x)=-x*+7x-8
Y-Intercept: (0 .‘3)
Stretch: g =-| No Dilaton
a \5neg Reflection/Opens: s: up o@
_( ) u_ __I AxisofSymmetryx”:Q?z_35
20 - Vertex: (} 2 ((—l\ 765)
39+
fjc :Z)(’D -4 ("D "'L
Y=9 4. i
3.f(x) =0.5 5% - 3x + 0O 4. f(x) ;:(’-4-: Z:-;X +0x #]
Y-Intercept: ( 0 ,Dﬁ Y-Intercept: f

,?Stretch: o=- No Oilaton

ho) : Refectlon/Opens up o@
. Axis c?f Symmetry Sb

9 b 2000

ertex: (017) ’:j"‘(o-)l"?

o\=“ j < 0"’7




2.2 Quadratic Forms Standard Notes 2022.notebook November 10, 2022

1. ESSENTIAL QUESTION What key features can you determine about a
quadratic function from an equation in standard form?
CORRECT ANSWER

The key features that can be determined about a quadratic function
from an equation in standard form are the axis of symmetry, vertex
point, y-intercept, and whether it opens up or down.

2. Error Analysis Cameron said that the y-intercept of a quadratic function
always tells the maximum value of that function. Explain Cameron’s error.
CORRECT ANSWER

The y-intercept may or may not represent the maximum value. The

y-intercept is the same as the y-coordinate of the vertex if the parabola
opens downward and the vertex is on the y-axis.

3. Vocabulary Write a quadratic function in standard form.
CORRECT ANSWER

The answer can be any quadratic function in standard form. Sample:

y=2x24+6x—1.

4. Make Sense and Persevere Why do you need at least three points to graph
a guadratic function when not given an equation?

CORRECT ANSWER

Since the standard form of the equation has 3 coefficients: a, b, and ¢,
three ordered pairs are needed to determine the values of each

coefficient. Solve the system of 3 equations to find the equation in
standard form and then graph it.
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5. Find the vertex and y-intercept of the quadratic function.

y =3x% — 12x+ 40

CORRECT ANSWER

The vertex is (27 28} and the y-intercept is ((l 40).

6. Find the vertex and y-intercept of the quadratic function.

y=—x2+4x+7
CORRECT ANSWER

The vertex is (27 11) and the y-intercept is {Q ?}.

7. Find the maximum or minimum value of the parabola.

y = ,2.* — 16x+20

CORRECT ANSWER x ‘

The maximum value is 52.

maxiy T""?

8. Find the maximum or minimum value of the parabola.

y =h? 4 12x 15 )(::7(6_(72)2:7%
) (-2

The mlmmum is - .- L 4 72 *-/S

9. Find the equation in standard form of the parabola that passes through
the points [OT 6), (—3= 15), and (—6= 6}.

s 2ad 3rd
CORRECT ANSWER
YzaxF+bx + <
The equation in standard form is ¥ = —x? —6x+6.

. 6=a(0)*+L{0)+C
b= ¢

® 15 = a3) bl3)w
'S = Au -3orc

© ¢ = o(LrabL) ¥
L= doa-6b v

November 10, 2022
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10. Graph the parabola.
y=3x2+6x-2

Drag the points on the graph to change its position or shape.

CORRECT ANSWER

11. Graph the parabola.

y=—-2x>+4x+1

Drag the points on the graph to change its position or shape.

CORRECT ANSWER

4
L 3
2
¢
3 3 A 2 b 2 1
{2
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